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7.1 Summary and Conclusions

In the light of increasing international synchronization of house prices, the present research 
aims to determine whether this tendency can be explained by causality patterns from one 
housing market price to another – here dubbed international contagion –, and if so, which 
tools policymakers of the vulnerable countries have available to moderate the international 
contagion effects. Furthermore, this dissertation reconsiders the power of the house price 
as an indicator of house market tensions and assesses the existence of domestic contagion 
between housing markets within country borders – also known as the ripple effect – here 
also dubbed domestic contagion. 

Note that in this dissertation the only aspect that sets the contagion effect apart from the 
ripple effect, is the international component of the former. Otherwise, they are treated 
similar: Both concepts require the influence of one housing market on another; shocks from 
any other source that cause synchronization of house prices, fall outside of these definitions.

Overall, based on empirical analyses, results indicate that international contagion from 
the US to European OECD countries exists (Chapters 3 and 4). Time series analysis for The 
Netherlands suggests that the wider notion ‘housing market pressure’ (HMP) more than the 
proportional house price change reflects market changes, and that international contagion 
from the US influences HMP in the Netherlands (Chapter 5). Moreover, empirical analysis 
suggests that domestic contagion from Amsterdam to many of the Dutch provinces is 
present (Chapter 6).

After an overview of existing academic research on international contagion, Chapter 2 
continues to discuss direct and indirect channels through which international capital flows 
can influence local house price dynamics, in particular, first, direct channels concern direct 
purchases of housing by foreign market participants, which impact house price developments 
of the recipient country directly. Second, indirect channels concern the provision of liquidity 
through mortgage provision by foreign banks’ affiliates located in the recipient country; 
house price financing with mortgages denominated in foreign currency; and international 
capital inflow through the securitization of mortgages.

Note that, for a propagated shock to be interpreted as contagion, the original impulse needs 
to have originated in the source country’s housing market (i.e. house price developments). 
Financial shocks from other sources – such as, monetary policy developments –, may 
transmit through the same financial channels as discussed above. These do not fall under 
the employed definition of international contagion here, but are categorized as spillovers.

The motivation to write Chapter 3 is based on several aspects that become clear in the Figure 
6. This graph shows us that, first, US real house price development precedes similar real 
house price developments in other advanced economies. Second, real house price cycles 
are internationally synchronized, and, particularly during booms synchronization tends to 
go up. While the first observation motivated us to concentrate on the US housing market 
as a potential source of international contagion, the second observation motivated us to 
concentrate on shift contagion during periods of housing booms in relation to other defined 
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periods. A valuable contribution to theory, as the existing academic research on contagion – 
generally done for capital and currency markets, focuses mainly its occurrence during crisis 
periods. Even today the literature on this phenomenon in housing markets remains scarce.

A distinction is made between structural contagion – the influence of US real house price 
developments over the entire sample period –, and shift contagion – the influence over 
predefined house price boom and bust periods. The objective of this chapter has been 
to assess the existence of structural and shift contagion through the financial linkages 
(channels) as stated in the summary of Chapter 2.

Empirical results confirm structural contagion effects from the US. Considering the contagion 
effect during predefined sub-periods, results show significant contagion effects during 
periods of house price boom and overvaluation, but no evidence for it during periods of 
house price busts or undervaluation. While this can only be interpreted as weak evidence 
for shift contagion, the evidence for structural contagion is stronger. Moreover, the evidence 
shows that US contagion effects transmit through financial linkages, and not real linkages, of 
which the associated transmission mechanisms are described in more detail in this chapter.

To conclude, US real house price developments are structurally contagious to (at least 
European) advanced economies’ housing markets and it seems that booms could perhaps 
lead to certain (bubble) tendencies in other countries that make their housing markets prone 
to busts or even crises. Authorities should therefore, in any case, consider real house price 
developments in the US, particularly during boom periods. These occurrences may convey 
potential information or serve as indicators for future developments in other advanced 
countries’ housing markets – the Global Credit Crisis is not an exception. 

Chapter 4 builds on Chapter 3’s empirical findings of contagion effects from the US housing 
market. As international contagion has a negative connotation, its appearance is considered 
unwelcome and a source of concern for authorities and policy makers. As both structural and 
shift contagion have been empirically confirmed in Chapter 3, an attempt is done, in Chapter 
4, to empirically test whether certain policy instruments are able to moderate international 
contagion effects from US real house price developments. The macroprudential instruments 
as described in Cerutti, Claessens and Laeven (2016), and the instruments of financial reform 
as described by Abiad, Detragiarch and Tressel (2008), are used as potential tools. 

This chapter’s empirical analysis is more refined than that of Chapter 3 in several ways. First, 
the contagion and spillover parameters are modelled with the macroprudential and financial 
reform instruments. Significant parameters for any of the tested instruments have been 
interpreted as, the ability of the designated instrument to influence the recipient countries’ 
susceptibility to US house price contagion. Second, next to the domestic macroeconomic 
fundamentals, domestic institutional features as control variables have been added. While 
in Chapter 3 the analysis relies mostly on country-fixed effects to account for these country-
specific institutional features, in this chapter, an attempt is done to explicate these features 
to the extent that the availability of data allows for it. Financial liberalization – one of the 
included institutional features –, encouraged the gradual deepening of mortgage market 
features across advanced economies, which has stimulated house prices in almost all these 
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countries: From the 1990s onward, mortgage market features such as higher Loan-to-Value 
(LTV) ratios, mortgage equity withdrawal and so on, became more common. Hence part of 
the observed increase in real house price synchronization over time can be explained by 
these developments. 

The empirical analysis shows that only the stimulation of the development of domestic 
securities markets can provide considerable moderation of international contagion effects. 
The remaining financial policy instruments are economically and/or statistically insignificant. 
Regarding the moderation of international spillover effects, several policy instruments are 
found to be economically and statistically significant: The stimulation of securities market 
policies; concentration limits for bank credit; and restrictions concerning the entry of 
foreign banks. In a setting where monetary policy is centralized and therefore cannot be 
aimed at specific countries, it can be interpreted as reassuring that individual countries still 
have instruments available to counter potential effects from international contagion and 
spillovers.

As international contagion and spillovers will both continue to be relevant in our globalizing 
world, the interest in coping with unwanted contagion effects is bound to remain. Hence, 
the creation and or maintenance of databases per country that meticulously track the 
state of institutions, mortgage market features and macroprudential instruments over 
time are invaluable. These would allow for more compelling empirical analysis as to draw 
more detailed conclusions on how to avoid potential financial turmoil from contagion and 
spillovers with these instruments.

In research on the present and future state of the housing market, the house price has, 
of course, a prominent place. Whether investigations are into housing market cycles or 
cross-border influences upon the domestic residential property market, always the effect 
on and evidence included in the house price’s time path is pivotal. But is not the information 
conveyed in house prices sometimes too limited for such applications? A key characteristic 
of the housing market is that the traded product is not perishable. This allows homeowners 
to have flexibility regarding the time that elapses between bringing a house on the market 
and its factual sale, i.e. the house’s time on the market (TOM). The determination of the 
duration of the TOM is in the hands of only the suppliers: They have the room to reject the 
final bid price and wait on a better, future bid. The suppliers’ opportunity to wait, directly 
affects the market process of price determination. E.g., if in case of an average market price 
drop, suppliers refuse to an increasing extent to sell at the impending market price, the 
supply is petering out. This causes a curbing impulse to the declining market price, but at the 
same time creates a growing, usually temporary, supply overhang over the market. This is a 
clue for a bear market and even a useful addition to the existing clue included in the lower 
average market price, as the former more or less replaces the curb in this price’s decline. 
Quantitative information on variations in the TOM may, therefore, contribute to a more 
precise reflection of the state of the actual tension or pressure on the housing market.

This is the motivation to study in Chapter 5 a new, possibly more informative – but also 
more complicated – variable, viz. housing market pressure (HMP). This HMP combines 
the change of the house price with quantitative information on the TOM. Mathematically 
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and statistically this postulate has subsequently been given support in this chapter. The 
mathematical shape that under weak assumptions was deduced for the combination term 
‘housing market pressure’ is the percentage change of the house price minus the differential 
of actual TOM value minus its average value and this differential multiplied by the ratio of 
the standard deviations of the price term and the TOM term. In a graphical representation 
it appears that housing market pressure tends to amplify highs and lows of the house price 
change. Time series analysis for the Netherlands brings forth that the explanation of housing 
market pressure gives more significant parameters of the usual house market drivers and 
a markedly higher adjusted R-squared. Apparently, these drivers are more focused on the 
wider notion ‘housing market pressure’ than the more specific proportional house price 
change.

In our attempt to let the sample country’s housing market pressure depend on US house 
price developments (or international contagion) and US monetary policy developments 
(or cross-border spillovers), both influences appear significant and substantial for the 
Netherlands. The impact of US contagion in the short (long) term is 0.16% (0.84%).

The emphasis changes in Chapter 6 from international contagion, to contagion within 
country borders. Here, it is measured whether house price developments in Amsterdam 
transmit to the rest of the Dutch provinces – hence, the focus is again on price development, 
not housing market pressure. This contagion impact is measured over the full sample period 
1995-2016, and over predetermined periods of boom and bust. The Amsterdam housing 
market is taken as source for shocks: It is the most popular city in the Netherlands, has 
the biggest housing market, and its price development tends to lead that of the rest of the 
country.

The empirical analysis suggests that the contagion effect from Amsterdam does not reach all 
regions’ housing market. For the full sample period, as well as the boom and bust periods, 
the provinces Utrecht and Noord-Brabant are the most affected, followed by Gelderland, 
Drenthe, Limburg and Friesland. While the contagion effect during busts is larger than during 
booms, there is no evidence for a statistically significant difference, and therefore shift 
contagion is formally absent. As the size of these effects are substantial, one can conclude 
that the existence of domestic contagion effects is a relevant issue for policy makers in the 
Netherlands.

7.2 Avenues for Future Research

This dissertation focuses on (international) house price developments and contagion 
(and spillovers) and has found this phenomenon to be present. Even though the present 
research focuses on the period 1975-2014, the results are relevant for present times. The 
years 2013-2014 show an international recovery of real house prices after the Global Credit 
and European Sovereign Debt crises, which is covered by the dataset in the dissertation. 
Yet, since then, house prices have been increasing strong and, again, show a high degree 
of international synchronization – a period not captured by the present research. Similar 
observations for earlier times have contributed to the motivation to write this dissertation. 
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After the Global Credit Crisis, macroprudential policy measures have been tightened for 
many countries. Chapter 4 discusses these measures, which are aimed at curbing excessive 
house price increases by restricting mortgage credit growth (during booms) (See Appendix 
4.B.2 for an overview of macroprudential policy instruments). Again, globally, house prices 
are synchronized and they have managed to surpass pre-crisis levels. This poses several 
questions. To what extent has macroprudential policy been effective against excessive house 
price increases since 2013? Or more specifically, can macroprudential policy be effective in an 
environment characterized by extreme low interest rates as we are currently experiencing? 
Particularly during these periods, market participants have increased incentives to take 
more risks to realize higher returns.

In Chapter 4 it becomes clear that the credit restrictions that macroprudential policies 
intend to achieve are not always effective against international contagion and spillover 
effects – they can be evaded. For example, if foreign investors want to invest in housing 
in a ‘recipient’ country with strong macroprudential restrictions, they can theoretically 
raise funds elsewhere and still be able to invest. Are investors, in this case, exploiting the 
lack of macroprudential policy harmonization across countries? Should we move towards 
internationally harmonized macroprudential policy? Regardless whether such a scenario 
is desirable, given our current views, it is an interesting avenue for future research. Can 
international contagion and spillover effects be regulated more effectively when countries 
harmonize their macroprudential policies?

Another avenue for research is, to focus on empirically isolating the different financial 
transmission channels (the transaction channel, direct and indirect credit channels) of 
international contagion and spillovers as explicated in Chapter 2. In Chapter 3 an attempt 
is done to assess the existence and size of contagion through recipient countries’ capital 
account openness, however, without a further breakdown of its effects through the sub-
channels. Such a breakdown would provide more detailed information on how susceptible 
countries are through these sub-channels. New opportunities to test the regulation 
capacities of financial policy instruments across sub-channels could be created. For the sake 
of financial stability, this would potentially provide new angles for the application of these 
policy instruments.

More research regarding international synchronization of (real) house prices at metropolitan 
city level is needed. As foreign investors tend to focus on more popular areas, assessing the 
international synchronization of house prices across metropolitan cities may even provide 
more clear evidence of an international contagion effect. Amongst others, the IMF (2018) 
has already started to consider international synchronization across cities. The present 
dissertation does not focus on this aspect; only in Chapter 6, it confirms the transmission 
of house price developments from Amsterdam to other Dutch regions. Then, a potential 
international contagion effect to metropolitan cities’ house price could trigger a chain-
reaction that, in a subsequent phase, would cause house price in surrounding areas to react 
similarly.


