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1.1 International Contagion: Background

The exploration of international shock propagation in the financial system surged in the 
nineties, a decade that had been characterized by financial crises that negatively impacted 
countries that were in similar economic situations. In that decade the world experienced 
successively the European Exchange Rate Mechanism (ERM) Crisis (1992-3); the Mexican 
Crisis (1994-5); the Asian Crisis (1997-8), and the Russian Crisis (1998). After 2000, two 
other large international financial crises occurred: The Global Credit Crisis (2007-9) and the 
European Sovereign Debt Crisis (2010-2014). These instances of critical instability were all 
characterized by the transmission of financial shocks from one country to other countries, 
which led to regional and sometimes even global financial upheaval of simultaneous 
international stock market, currency market and even housing market crashes – which have 
been perceived by many as contagious crises.1 

The phenomenon of international financial crises is actually nothing new: Bordo and Murshid 
(2000) present a more historical perspective on this matter and state that financial crises 
in the nineteenth and early twentieth centuries also displayed international propagations 
of shocks, of which some were even more severe than crises in the 1990s. A difference 
between old- and modern-day crises is the complexity of shock propagation, which is 
related to the persistent increase of market integration through international trade, as well 
as international banking and investment over the past forty years, i.e. the present wave of 
globalization.2

The spread of the aforementioned crises in the 1990s reminds us of the international spread 
of infectious diseases throughout history. There are quite some examples in this respect. 
Halfway the fourteenth century, there was the outbreak of the Plague in Europe, which 
originated in Asia and subsequently spread to Western Europe and North Africa – allegedly 
through merchant ships –, causing many deaths. The Spanish flu in the early twentieth 
century – of which the country of origin is actually not certain –, occurred in America, 
Europe, Asia and even Australia and also caused many deaths. History contains many more 
examples of international pandemics. The most recent (and ongoing) case is Covid-19, which 
has spread from China to the rest of the world via the international movement of people. 
Hence, the term “contagion” emerged for the international propagation of financial crises –, 
with an obviously negative connotation.

In this context contagion has been understood in general terms to encapsulate a specific 
situation in which a shock, originating in a particular market or country, transmits to 
other markets or countries. This concept led to several interpretations, without eventual 
consensus. To better illustrate the various notions encountered in the contagion literature, 
I refer to the useful summary provided by Pericoli and Sbracia (2001). They arrive at several 
definitions. These definitions range from an increase in the probability of a crisis occurring 
in one country after it has occurred in another, to a change in the transmission mechanism 
between countries after a shock hits one of them. Basically, the main discussion has been 

1 Note that there has also been research that does not conclude to contagion for these episodes. Reasons tend 
to be differences in interpretation, definition and empirical methods – more about that in Chapter 2.

2 For a comprehensive overview and elaboration of old-day financial crises, consider Kindleberger (1978).
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whether to interpret both normal shock propagation (propagation that is proportional 
to the originated shock) and abnormal shock propagation (amplified propagation of an 
originated shock) as contagion, or only the latter (this is explained more in Chapter 2).3 
Given the severity of international shock transmissions during the aforementioned financial 
crises in the nineties, contagion has even been referred to as potentially the main systemic 
risk to the financial sector (Allen et al., 2011; Allen, 2012).

1.2 International Contagion and Housing Markets

The focus of the research for these enumerated international crises was on capital and 
currency markets. For example, during the Mexican (1994-5) and Asian (1997-8) Crises we 
witnessed internationally synchronized currency crashes (through forced abandonment of 
exchange rate pegs) and stock market crashes, which may have led to this research bias 
towards these markets. In response, Bond, Dungey and Fry (2006) note that Asian real 
estate markets during the Asian crisis have been unjustly ignored. If one studies this crisis 
more closely, it becomes apparent that the most distressed Asian countries also underwent 
house price bubbles prior to the occurrence of currency and equity market crashes: In the 
build up to this crisis, Asian countries had attracted large amounts of capital that saturated 
real estate values to a large extent (see for instance Renaud, Zhang, and Koeberle, 2001, and 
Collyns and Senhadji, 2002). As a matter of fact, real estate cycles of boom and bust have 
been at the heart of many (banking) crises (Reinhart and Rogoff, 2008). The Japanese and 
Swedish banking crises (early 1990s) are also examples of negative banking consequences 
that had been preceded by a large and rapid increase in exposure to (price) developments in 
real estate (see, for instance, Herring and Wachter, 1999; Reinhart and Rogoff, 2008). 

Table 1 illustrates the many cases of coincidence regarding house price crashes and banking 
crises from the beginning of the 1990s until Argentine’s crisis of 2001. Yet, it was only after 
the Global Credit Crisis (2007-9), that the development of housing market price cycles 
and their international (systemic) repercussions for the financial system and real economy 
gained attention.

The interrelation between the housing market, the banking sector and the real economy 
is an important rationale for researching housing markets in the context of economic and 
financial risks. On a basic level this interrelation is explained as follows. Buying a house 
requires a large payment that in most cases needs to be partly financed by mortgage 
debt, which then ends up on the bank’s balance sheet. Imagine that during periods of a 
house price boom, potential buyers tend to be optimistic in their perception related to the 
financing of a house, while banks perpetuate this belief and are eager to provide mortgages. 
Particularly during these phases, house prices increase, as does the share of mortgages on 
banks’ balance sheet, which indicates a large synchronization between credit and house 
price cycles. Consequently, banks become vulnerable to downward spirals in house prices. 
If a downward spiral starts, it adversely affects banks’ balance sheets and may lead to a 
credit crunch, consequently amplifying fluctuations in the real economy (see for instance 

3 Normal and abnormal shock propagation can also be referred to as, respectively, non-crisis (tranquil periods; 
stable) and crisis contingent (turmoil periods; unstable) shock propagation.
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Dornbusch, Park and Claessens, 2000; Tsatsaronis and Zhu, 2004; Claessens et al., 2011; 
Hirata et al., 2013).

Table 1. Banking Crises, Coinciding with House Price Crashes

Country Crisis date Peak Trough Duration of 
downturn

Magnitude 
of decline (in 

percent)
Advanced Economies: The Big 5

Finland 1991 1989:Q2 1995:Q4 6 years -50.4
Japan 1992 1991:Q1 Ongoing Ongoing -40.2
Norway 1987 1987:Q2 1993:Q1 5 years -41.5
Spain 1977 1978 1982 4 years -33.3
Sweden 1991 1990:Q2 1994:Q4 4 years -31.7

Asian Crisis: The Big 6
Hong Kong 1997 1997:Q2 2003:Q2 6 years -58.9
Indonesia 1997 1994:Q1 1999:Q1 5 years -49.9
Malaysia 1997 1996 1999 3 years -19.0
Philippines 1997 1997:Q1 2004:Q3 7 years -53.0
South Korea 1997 2001:Q2 4 years -20.4
Thailand 1997 1995:Q3 1999:Q4 4 years -19.9

Other Emerging
Argentina 1999 2003 4 years -25.5
Colombia 1997:Q1 2003:Q2 6 years -51.2

Notes:
All the banking crisis episodes in this table coincide with house price crashes that had been preceded by house 
price increases fuelled by the banking system. Note that the authors did not include the Mexican Tequila Crisis 
(1994-5) in this table, as the housing market crisis occurred after this crisis (no coincidence). Furthermore, the 
downturn is no longer “ongoing” in Japan, crisis date 1992; after the Global Credit Crisis, (real) house prices in 
Japan seem to have stabilized at a low level.
Source: Compiled by Reinhart and Rogoff (2008), Table 8. Their data is from the Bank of International Settlements 
and country sources.

When considering the development of house prices since the 1980s, the motivation to assess 
the existence of international contagion in housing markets becomes more clear: From this 
moment, onwards, house price cycles internationally have been exhibiting considerable co-
movements. This is remarkable for an immobile-asset market that has been perceived as 
mostly being dominated by local forces. This is visible in the common expression of real 
estate professionals: “Location, location, location!”. 

While in the literature international contagion has been mostly associated with crisis periods, 
the observed international synchronization of house prices during booms (see Chapter 2 
and 3) suggests that international contagion may be present during these phases as well. 
Reasoning further, given that (excessive) house price booms have been at the root of many 
banking and financial crises, internationally synchronized house price booms – if ignored –, 
may be a precursor for international house price corrections and banking crises on a global 
level. This underlines the need for counteracting policy (see Chapter 4). We are warned!
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1.3 Chapter Backgrounds and Objectives

While the central theme in this dissertation is (international) contagion across housing 
markets, each chapter is a separate project with particular objectives. This subsection 
provides for each chapter an overview of the objectives, motivations and other relevant 
information.

Chapter 2 familiarizes the reader with the concept of contagion. Contagion is in economics 
a term borrowed from the medical sector. There are different definitions of contagion in 
the economic literature, which reflect the different opinions that researchers attach to 
the phenomenon. The lack of consensus among economic researchers on how to define 
contagion becomes clear in this chapter. Should contagion require a causal relationship 
(Moser, 2003) or is simply an overlap of crises (implying the possibility of coincidence) in 
different countries enough to conclude to contagion (Lowell, Neu and Tong, 1998)? Should 
contagion be restricted to cases where an event in one country has immediate (‘fast and 
furious’) consequences in other countries (Kaminsky, Reinhart and Vegh, 2003)? Or should 
we allow for transmission mechanisms with longer duration and, if so, how long? Is contagion 
solely restricted to crisis situations of declining asset prices or can it also occur when asset 
prices increase?

This Chapter 2 provides an overview of the existing academic literature on contagion 
that emerged after the occurrence of the international crises in the 1990s that have 
been perceived as contagious. In this literature one encounters several definitions for 
contagion which are discussed here. Moreover, the relationship with related terms such as 
synchronization and spillovers is explored. Subsequently, the focus is directed to the market 
of our interest, the housing market. It discusses, particularly for housing markets, how 
contagion has been defined throughout the relatively scarce (empirical) literature for this 
particular market, how shocks potentially propagate from one housing market to another, 
and which empirical methodologies have been applied to assess contagion.

Based on these discussions, the following definitions are formulated for international and 
domestic contagion and selected for use in the later chapters. International contagion is the 
effect of a shock that originates in the first housing market, that subsequently transmits 
through financial linkages across the national border to another housing market, while 
controlling for both domestic fundamentals and other international influences, such as 
spillovers and common shocks. As houses are non-tradable, no transmission across real 
linkages is assumed (see Section 2.4). The subject of Chapter 6 is domestic contagion. 
This is interpreted as the diffusion of house price developments from a central (generally 
a metropolitan) area to the rest of the country, thereby contributing to the observed 
instantaneous and lagged interregional synchronization of prices – corrected for the impact 
of national- and region-specific common factors and fundamentals.

Chapter 3 builds on Chapter 2 and contains a practical application; it empirically examines 
the existence and, if so, extent of international contagion in housing markets. More 
specifically, it investigates the statistical significance and size of the international contagion 
effect from the US housing market to European OECD countries’ housing markets in boom 
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and bust phases – executed in a panel data error correction framework. Using the US as the 
potential source of contagion is based on the observation that, since the 1980s, real house 
prices in the United States and the Euro area increasingly exhibit a similar development. 
Particularly the long and steep house price rises since 1995 and the exceptionally strong 
fall that started in 2007 occurred in both regions. Since movements in the US house price 
appear to lead those in the European region, it raises the question whether there is a causal 
relationship between these price movements, beginning in the US. The choice for this 
direction of research is also inherent in the question whether contagion is only evident 
during busts, which has been the focus in the literature, or whether the effect is (also) 
evident during booms. This distinction between boom and bust phases potentially uncovers 
more information about the international transmission mechanism of contagion as the 
market dynamics during booms might differ from those during busts. The outcome of these 
endeavours should further clarify whether international contagion in housing markets is a 
phenomenon that policy makers should take into consideration. Furthermore, knowledge 
about the existence of international contagion during booms would contribute to the ability 
to better predict potential risks in the housing market in particular and the financial system 
in general.

Chapter 4 builds further on Chapter 3, by empirically examining which policy instruments 
are effective in moderating international contagion effects in recipient countries’ housing 
markets, and how large their impacts are. 

The first policy tool that likely comes to mind is monetary policy. Yet, monetary policy has 
the disadvantage that it cannot be implemented to influence housing market conditions 
exclusively. Interest rate changes, for instance, tend to influence the entire economy and 
may destabilize other parts of the economy in the quest to stabilize the housing market. 
Moreover, in the specific case of Europe – which includes all countries involved in the 
present research –, monetary policy has been centralized and is since 1999 no more at a 
country’s discretion (except for European countries that still have their own currencies, such 
as Switzerland). As not all countries are expected to be equally susceptible to international 
contagion from the US, countries in distress should preferably be able to implement country-
specific policies. Hence, in this regard, monetary policy does not seem to be the appropriate 
instrument.

The intense economic and financial repercussions of the global house price crash associated 
with the Global Credit Crisis have revealed economic and institutional weaknesses in the 
financial system. This, in response, stimulated attempts towards institutional improvements. 
An essential development in this respect is the toolkit of macroprudential policy instruments 
targeted at systemic risk in housing markets by the European Systemic Risk Board (ESRB, 
2013). Macroprudential policy instruments are, for example, an official cap on Loan-to-Value 
– implying a cap on debt given the value of the investment (asset) – and an official upper limit 
to Debt (Service)-to-Income – implying a cap to debt (service) given the borrower’s income. 
These instruments seem more appropriate than monetary policy for sectoral policy. First, 
they are at the countries’ discretion, and second, they are very specific and can therefore be 
aimed at particular areas, such as the housing market. More specifically, these instruments 
likely have the capability to address specific threats to housing market stability. Dependent 
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of the actual market situation, international contagion from the US can be interpreted as 
such a threat. 

Upon studying this literature, the important question arises whether these instruments 
can also play a role in regulating international influences – in this case contagion and 
spillovers – to local housing markets. In this chapter it is tested whether macroprudential 
policy instruments and a selection of other financial policy instruments are effective in 
dampening international contagion in Europe from the US housing market and international 
spillovers from US monetary policy. While Chapter 3 focuses on the existence and size of 
housing market risk from international contagion, Chapter 4 aims to contribute to countries’ 
ability to reduce the impact stemming from both international contagion and international 
monetary spillovers.

The same panel data error correction model as in Chapter 3 is applied. However, it is further 
refined by also modelling the contagion effect from the US with the aforementioned policy 
instruments. Another enrichment of the model is that we add domestic institutions as a 
new group of control variables – in addition to groups of control variables already in use 
in the previous chapter: Domestic macroeconomic fundamentals, international monetary 
spillovers, common factors, and international contagion. 

Chapter 5 takes a different direction than the previous chapters. The subject of this 
chapter is international contagion of housing market pressure (HMP). With respect to the 
determination of contagion, in the previous chapters the house prices change has been 
used as the dependent variable. As in market research in general, the notion is that the 
price change is the resultant and also expression of market imbalances. But in the housing 
market the price is not the only way out of an impending market imbalance. Through its 
characteristic that the traded good is not perishable, another option is that a part of the 
sellers decide to postpone the sale of the houses they offer because of a disappointing 
looming price level and speculating on a better price in the near future. The outcome is a 
lengthening of the average time that a house is on the market. This option implies that the 
average market price change that eventually turns out may not be a full reflection of the 
existing market tension or market pressure. The average time that a house is on the market 
may furnish additional information about that.

For that reason we introduce in this chapter a broader concept than the price change as 
the dependent variable, viz. housing market pressure (HMP). Besides the average real 
house price change, the HMP also considers as its possible component the average amount 
of days before a house is sold. The hypothesis in this chapter is that adding information 
about the average time-on-the-market to data about the average market price change 
produces a better indicator of genuine housing market tensions or pressure than the price 
change alone. This chapter analyses of how to combine the two components of the HMP 
Subsequently a time series regression analysis is applied to the housing market of one 
country, the Netherlands, to look for empirical support for the hypothesis of this chapter. 
As a by-product this chapter assesses the course over time of the extent that the HMP is 
subject to international contagion.
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This unconventional approach of the dependent variable in market research is in line with 
successful attempts in analyses of the foreign exchange market to apply the constructed 
variable ‘exchange market pressure’, instead of only the exchange rate change as the 
indicator of tensions on the foreign exchange market.

Chapter 6 distinguishes itself from the previous chapters by concentrating on the contagion 
of house price shocks within country borders. This domestic contagion effect is defined as 
a situation where price shocks in one region of a country influence price developments in 
another one. This is similar to the concept of the ripple effect, which to our knowledge, 
has been only employed to identify the transmission of house price shocks within country 
borders. And even though it is part of a different strand of literature than that of contagion, 
the two concepts actually seem quite similar. 

In this chapter the existence of domestic contagion effects in the Netherlands is examined 
from the housing market of the capital Amsterdam, as the origin of contagion, to the 
housing markets of other regions in the country. It identifies which regional housing markets 
are influenced by house price movements in Amsterdam. Using the real house prices 
for second-hand owner-occupied dwellings from 1995 to 2016, it is examined whether 
Amsterdam house price developments influence the other Dutch provinces’ house price 
development. In line with the empirical approach to international contagion in the previous 
chapters, a panel data error correction model is applied that includes controls for house 
price fundamentals. In this way a synchronization of house prices due to synchronized house 
price fundamentals across Dutch cities and regions, is controlled for.

1.4 Overview of Involved Authors per Chapter

The chapters 1-4 in this dissertation are written by Knoppel and don’t require any further 
explanation in this regard. The chapters 5 and 6 do require some elaboration, which is given 
below.

Chapter 5 “International Contagion of Housing Market Pressure” (authors: Henk Jager and 
Michel Knoppel): The authors discussed the content of the entire chapter. Jager is the main 
contributor to the first, theoretical part, while Knoppel mainly conducted and designed the 
second, empirical part of this chapter.

Chapter 6 “House Price Contagion within the Netherlands” (author: Michel Knoppel): This 
chapter has been inspired by the article written by Alfred Teye (TU Delft), Michel Knoppel 
(University of Amsterdam), Jan de Haan (TU Delft) and Marja Elsinga (TU Delft). This article 
has been published in the Journal of European Real Estate Research in 2017 volume 10(3), 
under the title “Amsterdam House Price Ripple Effects in the Netherlands”. This chapter 
can be considered as a new research paper. Only the sections 6.2 (literature review) and 
6.3 (brief analysis of data) are based on the corresponding sections of the earlier published 
article mentioned above. Yet they have been enriched considerably for this chapter. 
The enrichments for Section 6.2 are added literature of the domestic contagion effect – 
previously, this section only contained information about the ripple effect ignoring the 
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domestic contagion effect –, and some other, minor revisions. While the dataset employed 
is the same as in Teye et al., the empirical methodology (Section 6.4) is completely different. 
This resulted in different results and conclusions relative to the published article. Chapter 6 
also contains empirical comparisons with related research (Section 6.5) and a discussion of 
potential policy measures (Section 6.6) – which are neither present in the published article. 


