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Abstract  

House price developments have a large impact on the macroeconomic 

stability, which has proven in the recent global financial and economic crisis 

triggered by a house price boom and bust. The aim of this thesis is to assess the 

effectiveness of macroprudential regulation aiming at the contract between lenders 

and borrowers in mitigating housing price and associated credit cycle. To assess 

effectiveness the macroprudential regulation is analyzed in ten European 

countries. The regulation in individual countries is subsequently compared. The 

comparison shows that countries with high proportions of foreign currency 

denominated debt use macroprudential measures to mitigate foreign exchange 

risk. Furthermore, the immediate influence of regulation on housing credit is 

relatively high. However, it diminishes with time. 

 

Abstrakt 

Vývoj cen nemovitostí má podstatný vliv na makroekonomickou stabilitu, 

což se ukázalo při nedávné finanční a ekonomické krizi odstartované vznikem a 

prasknutím cenové bubliny na trhu s nemovitostmi. Cílem této práce je zhodnotit 

efektivitu makroobezřetnostní regulace zaměřené na kontrakt mezi věřiteli a 

dlužníky při zmírňování cyklu cen bydlení a souvisejícího dluhového cyklu. Pro 

zhodnocení efektivity je analyzována makroobezřetnostní regulace v deseti 

evropských zemích. Regulace v jednotlivých zemích je následně porovnána. Ze 

srovnání vyplývá, že země s vysokým poměrem dluhu v cizích měnách používají 

makroobezřetnostní nástroje ke zmírnění devizového rizika. Dále lze konstatovat, 

že okamžitý vliv regulace na dluh domácností je poměrně vysoký, nicméně klesá 

v čase. 
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Topic characteristics 

Booms and busts on housing market create a risk for real economy and may be the most 

important causes of crises. The objective of macroprudential regulation is to protect financial 

system as whole. The recent crisis showed that responsible authorities lacked tools to fight 

systemic risk. Now, new policies are being implemented and it is important to assess their 

effects. 

Hypotheses 

- Housing market and its cycles can substantially influence real economy 

- Macroprudential regulation can dampen the credit cycle 

- The currently employed macroprudential regulation will be effective 

Methodology 

Based on reviewed literature, examples from past and collected data, I will try to find out, 

whether macroprudential regulation can reduce the systemic risk and whether present regulation 
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Introduction 

 

 

 

 

 

 

“Priority must be to engineer a 

stronger, more robust system of financial 

regulation and supervision—one capable 

of identifying and managing excesses 

before they lead to crises.” 

Janet Yellen (2011)

 

Macroprudential regulation is relatively new term. It was first used in 1970s in 

unpublished documents of the Cooke Committee (Clement, 2010). However, only after 

the financial and economic crisis in the late 2000s it began to be widely used. 

Before the Great Recession, it was generally believed that the financial system 

was self-correcting and policy tools, especially monetary policy, were sufficient to 

prevent severe recessions. This belief proved to be wrong. The most severe recession 

since the Great depression revealed the need for better regulation of financial markets 

which would prevent financial distress and strengthen financial sector against crises that 

occur.  

According to many economists the housing price bubbles are one of the main 

causes of not only the recent crisis, but also other financial end economic crises around 

the world. Therefore, it is important to find and develop new ways to stabilize the 

housing market and increase the resilience of financial sector to housing price 

fluctuation. 

This has become an important topic for discussion of policymakers around the 

world. To name one example, current chair of FED Janet Yellen stated: “We must find a 

way to contain these threats without putting a straitjacket on financial innovation and 

risk taking.”(Yellen, 2011) 

Macroprudential regulation is an approach which is expected to meet these 

requirements. It focuses on risk of the financial system as a whole rather than risk of 

individual institutions. Moreover, many macroprudential instruments directly affect 

housing market. 

 The aim of this thesis is to describe the main policy instruments which can be 

used to regulate housing market and assess the effectiveness of macroprudential 

regulation of housing markets in European countries. The thesis is divided into three 
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parts. In the first chapter the main characteristics of the recent crisis are described and 

role of the housing market in the development and outburst of the crisis is examined. In 

the second chapter options for regulation of the housing market are introduced. First use 

of monetary and fiscal policies is described, followed by specific macroprudential 

policies and tools aiming at housing market. Individual options are described and their 

advantages and disadvantages are stated. In the third chapter, recent experience with 

macroprudential tools is summed and the effectiveness of these tools is assessed.  
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1 Impact of housing market on real economy 

To determine whether housing market should be regulated, which inevitably 

entails costs and distortions, it is necessary to demonstrate how housing markets affect 

the rest of economy and that housing price development may cause financial and 

subsequently economic crisis entailing higher costs than the missing regulation. 

1.1 Great Recession 

In the second half of 2007, it started to become apparent that financial sector in 

the United States is experiencing troubles. In July investment bank Bear Stearns, which 

extensively dealt in trade with mortgage-backed securities, announced that two of its 

hedge funds lost almost all their value. Further bad news followed. During 2008 another 

investment bank Lehman Brothers went bankrupt and Bear Sterns and Merill Lynch 

were sold to other banks. In September 2008 US Government had to save government 

sponsored enterprises Fannie Mae and Freddie Mac which were buying mortgages in 

the secondary market, pooling them and selling as mortgage-backed securities. 

The problems in the financial sector were reflected on the stock market. 

Standard & Poor's 500 index dropped by more than 55% between the peak in October 

2007 and the bottom in March 2009. The financial crisis spread to the rest of the word. 

For example London’s FTSE 100 index dropped by more than 47%. The decline in 

asset prices brought many financial institutions to the edge of bankruptcy. Furthermore, 

in multiple countries (such as the United Kingdom, Ireland, Germany etc.) banks 

needed bailouts from governments. 

The financial crisis soon turned into economic crisis. Both US and European 

countries experienced decline in GDP as well as rise in unemployment. In 2009, GDP of 

the European Union dropped by 4.4% and GDP of the United States by 2.8% (World 

bank databank). According to Atkinson et al. (2013) the overall lost economic output in 

the United States was likely greater than the value of one year’s GDP. The crisis was 

the most severe since the Great depression in 1930s. 

In case of Europe the progress of the crisis was particularly harmful. Decline in 

GDP together with high government indebtedness of European peripheral countries 

(also known as PIIGS) triggered sovereign debt crisis which has still not been resolved. 
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The evidence shows that busts of housing prices were the cause of this and other 

crises. The mechanism by which the housing prices influence real economy is described 

in the next part. 

1.2 House prices and crises 

To assess effectiveness of regulation in preventing financial and economic 

distress such as the crisis described in the previous part, the main cause of the distress 

has to be investigated. This chapter describes the role of housing sector in triggering the 

recent and other financial crises. 

1.2.1 House price bubbles 

The recent financial crisis cannot be attributed to a single factor. However, the 

boom and bust in housing prices played a major role in the sequence of events. The 

fragility occurs when real estate prices cease to reflect the fundamentals and price 

bubble is developed. 

The price bubble can be defined as explosively and asymmetrically developed 

deviation of asset market price from its fundamental value with the possibility of sudden 

and substantial correction (CNB, 2007) or as Case and Shiller (2003) define it: “in its 

widespread use the term refers to a situation in which excessive public expectations of 

future price increases cause prices to be temporarily elevated“. 

Investors expecting rise in real estate prices are willing to buy real estate even if 

it is already overpriced and cause a further rise in the prices. This self-enforcing effect 

inflates the price bubble. When the demand satiates, price bubble bursts. 

US real estate prices experienced a dramatic increase in the period before 2006. 

For example, nominal residential property price increased by 93% between 2000 and 

2006 (see Appendix 1). But United States was not the only country to experience a 

housing price bubble. The bubble developed in European countries such as United 

Kingdom, Ireland and Spain as well. 

In 2007 the trend turned around and the real estate prices began to decrease. The 

first country to experience this decrease was United States. European countries such as 

Ireland, Great Britain, Spain or Baltic states followed. Financial sector in respective 

countries started to experience difficulties as a result of this decline of prices. 
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1.2.2 Mortgages and financial system 

Combination of falling housing prices and rising interest rates meant that many 

households were unable to refinance their mortgages and defaulted. Banks, unable to 

sell houses serving as collateral for desired price, suffered losses. Toxic mortgages 

spread through “Mortgage-backed securities” to financial systems of multiple countries. 

Therefore, increased number of mortgages in default influenced many institutions 

throughout the financial system. Financial institutions trading with these securities were 

often highly leveraged and, moreover, relied on short term borrowing. After the crisis 

outbreak the trust in financial sector evaporated and these institutions were left 

extremely vulnerable to runs. It is evident, that price bubble is dangerous for the 

financial system particularly when the bubble is financed with highly leveraged 

investments. 

In other countries the situation was similar. Crowe et al. (2011a) state that the 

severity of crisis is statistically associated with the amplitude of house price upturns. 

A bubble in real estate prices was not a cause of only the recent crisis. (Allen & 

Carletti 2013) state: “There is extensive evidence that the most important cause of 

banking crises are real estate booms and busts.” According to Crowe et al. (2011b), of 

the 46 systemic banking crises, for which housing data are available, in more than two 

thirds the crisis was preceded by boom and bust in housing prices. 

1.3 What makes real estate different? 

Central banks already have monetary policy tools to ensure low and stable 

inflation the economy as a whole. To answer, why authorities are supposed to regulate 

housing market price development in particular, specifics of the housing market and 

their implications have to be stated. 

The housing market has a number of characteristics that distinguish it from other 

asset markets. Some of these characteristics are the reason why housing prices affect the 

real economy more than prices of the other assets. A list of main characteristics, 

important for macroprudential policy follows. The list is based on Miles (1994) and 

extended. 

Cost – The real estate comprises the largest part of the households’ wealth. 

Therefore, the movements in housing prices affect substantially the wealth of 

households. The changes in wealth affect the consumption through the wealth effect. 
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Durability – The real estate is a long lasting asset. This fact affects the elasticity 

of supply discussed later. 

Uniqueness or heterogeneity – There are significant differences between 

individual real estates. This is one of the reasons why the transaction costs of trade in 

real estate are so high. 

Inelasticity of supply - It takes time for constructions companies to find land, 

obtain permissions and construct the buildings. Moreover, the durability of real estate 

implicates that large part of supply comprises of stock that has already been sold in the 

past. This part obviously cannot reflect new information on the market. Inelasticity of 

supply causes greater changes in prices in case of demand shocks. 

Financing through credit – The vast majority of real estate is purchased using 

credit. In contrast, stock market participation by individuals hardly ever relies on 

borrowed funds. 

Collateral – The real estate is most often purchased using a mortgage. In this 

case the real estate serves as collateral for the mortgage. In case the value of the real 

estate decreases, it may become lower than the outstanding principal of the mortgage. In 

United States this made a large number of debtors to stop repaying the mortgage and 

hand over their real estate to banks. This means that the price development in real estate 

affects banking sector as well. Through securitization the mortgages can become part of 

more complex mortgage-backed securities. These assets are further traded and the risk 

spreads through the financial system. 

Taxes – Real estate can be subject to different tax treatment. On one hand, the 

owners are obliged to pay property taxes for their houses. On the other hand, interests 

from residential mortgage loans are often tax deductible. Another tax affecting housing 

is transaction tax. Tax treatment affects the housing market development. Therefore, tax 

adjustments are one of the discussed policies to fight real estate bubbles. 

Transaction costs – The real estate market has relatively low turnover. This is 

caused by large transaction costs associated with purchase of a new house or flat. 

Low turnover – The low turnover caused by high transaction costs makes 

housing prices bubbles more difficult to identify. 

Network externalities – Homeowners in distress (those with negative equity) do 

not have incentives to maintain their properties. This has negative effect not only on 

these properties, but also to the neighboring ones. 
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Positive serial correlation in housing prices – Housing prices show positive 

serial correlation. According to Glaeser & Gyourko (2007), 1$ increase in housing 

prices in one year is associated with 0.71 increase in the next year. This feature of 

housing prices is different from stock market which at least approximately follows 

random walk. 

Effects on construction sector – Construction sector is substantial part of GDP. 

It adjusts its production according to housing price development. Housing boom and 

bust periods, therefore affect GDP through the activity of construction sector. The 

recent crisis and associated decline of construction work meant not only decrease in 

GDP, but also bankruptcy of multiple construction companies. 

Effects on labor mobility – Housing ownership has influence on labor mobility. 

It is more difficult to move for people who have mortgages, especially if the outstanding 

principal of the mortgage exceeds value of the property. 

The specific characteristics of housing imply that the policy intervention is more 

desirable in case of real estate bubbles than in case of other assets. 

1.4 Vulnerabilities of financial sector and how to deal with 

them 

To regulate housing market effectively, it is necessary to describe vulnerabilities 

of financial sector in context of threats stemming from housing market and how 

regulation can reduce them. 

ESRB (2014) identified four vulnerabilities macroprudential regulation should 

deal with. All four vulnerabilities identified by ESRB can stem from housing market: 

1) Excessive credit growth and leverage 

Real estate booms are frequently associated with fast credit growth. 

2) Excessive maturity mismatch and market illiquidity 

As it was already mentioned, one of the features of housing market is its 

illiquidity as houses and flats cannot be quickly sold and institutions dealing in housing 

market during the recent crisis were frequently relying on short term financing. 

3) Direct and indirect exposure concentrations 

The exposure concentrations is high as majority of commercial banks deal in 

mortgage market. 
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4) Misaligned incentives with a view to reducing moral hazard 

And finally, partly due to government actions to support housing market and 

partly due to excessive optimism of market participants, misaligned incentives 

contributed to the recent crisis. 

Considering the vulnerabilities in the financial market mentioned above, there 

are two main objectives macroprudential policies should aim at in the context of 

housing market: 

1) Preventing real estate booms and associated leverage 

By increasing the cost or decreasing availability of borrowing, the regulation can 

reduce demand for loans and thereby the housing price growth.  Associated decrease in 

leverage also helps to accomplish the second objective: 

2) Increasing resilience of financial system to real estate bust 

By reducing the risk of mortgage loans and mortgage related securities and by 

tightening capital or loss provision requirements the resilience of banks increases. 
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2 How to deal with housing bubbles and associated 

credit growth 

In the past representatives in central banks believed that it is better to let bubbles 

burst and clean the mess afterward rather than to try to prevent them. Only in minority 

of countries mortgage credit growth or property prices were considered by supervisory 

authorities in decision-making. This approach was often described as ‘Greenspan 

Orthodoxy’. One reason for this was a belief that the asset bubbles are difficult to 

identify and preventing them is too costly. The recent crisis challenged this belief. 

Despite the fact, that housing bubbles are difficult to identify, it is possible to aim 

regulation at price increases associated with fast credit growth as the credit is the main 

source of vulnerabilities. The magnitude of the crisis and its aftermaths justifies use of 

measures necessary to prevent asset bubbles even at the cost of losses and distortions. 

There are several instruments which can be used by authorities to prevent the 

housing bubbles. Before the recent crisis especially monetary policy and fiscal tools 

were in consideration. During the recent crisis the traditional macroeconomic policy 

quickly reached its limits.  

In this chapter, “traditional” policy tools will be covered first followed by 

specific macroprudential real estate regulation policies. The advantages and 

disadvantages of individual policies will be stated. 

2.1 Monetary policy 

Monetary policy affects housing prices through interest rates. Lower interest 

rates from a central bank mean lower interest rates on mortgages and, therefore, cheaper 

mortgages for end customers. Cheaper mortgages mean that more people are willing to 

take a mortgage for real estate purchase. As demand rises, the prices rise as well. 

Multiple authors estimated the magnitude of the influence. According to their results 

1% decrease in short term interest rates causes increase in housing price growth by 0.5 

to 1.5% during the next year (Sutton, 2002), 0.5 and 1% (Terrones & Otrok, 2004) and 

1% (Crowe et al., 2011b). Vice versa, increase in policy rates can theoretically be used 

to prevent price bubble in real estate. 
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Beside the influence on housing prices, increased policy rates decrease the 

leverage in financial sector as it makes borrowing more expensive. Therefore, monetary 

policy is able to alleviate the consequences of bust even if it does not stop the boom.  

 

Drawbacks 

The biggest drawback of monetary policy is that it affects entire economy. 

Taylor rule suggests, that increase in policy rates would negatively affect output gap and 

thereby the unemployment rate (and possibly force the inflation rate below the desired 

level). This, of course, is not a problem in case of general economic overheating. In this 

case Crowe et al. (2011a) suggest that policy rule reacting to real estate prices can 

dominate traditional Taylor rule. 

In Eurozone, the appropriateness of monetary policy is even more questionable. 

Single interest rates set by ECB cannot reflect country specific shocks. This may lead to 

creation of price bubbles in some countries while other countries remain intact. 

 

Empirical evidence 

Sweden tried to stop boom in housing prices by increasing interest rates. 

However, Svensson (2014) argues, that the threats imposed on financial system by low 

inflation and higher unemployment are greater that the benefits from stronger housing 

market. 

 

It is clear that the monetary policy is good to fight the bubbles in real estate 

prices only if these are part of general economic overheating, otherwise, it is too 

cumbersome to deal with such a specific goal. 

2.2 Fiscal tools 

Besides monetary policy, there is a group of fiscal tools affecting the housing 

market. As was already described in part 1.3, development on housing market is 

influenced by tax treatment of housing. To affect housing prices, fiscal tools can be 

counter-cyclically adjusted. 
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Drawbacks 

Use of fiscal tools as macroprudential measures has several drawbacks. Firstly, 

in most countries tax policy is institutionally separated from monetary policy and 

financial regulation. Fiscal authorities may have incentives conflicting with financial 

stability. For example, the authorities may be prone to decrease the taxes in boom times 

(when tax revenues are high), and increase the taxes during bust, acting pro-cyclically.  

Additionally, if the net present value of future taxes is capitalized in housing 

prices, adjusting the taxes around expected mean would not influence the prices. 

Finally, Keen et al. (2011) state, that taxation does not seem to be the main 

driver of housing price development. Before the recent crisis price bubbles developed in 

both countries with favorable tax treatment (such as Ireland) and without (e.g. Spain). 

2.2.1 Transaction taxes 

Authorities may curb the price bubble by increasing transaction (transfer) taxes 

when housing prices are increasing too fast. Transaction taxes make speculative buying 

and selling of real estate more costly and thus make speculation less profitable.  

Adjustments in transaction taxes/expenses may be desirable tool in the bust 

period as well.  

 

Drawbacks 

The drawback of this approach is that high transaction taxes negatively influence 

labor mobility. Moreover increase in both property and transaction taxes can increase 

incentives to misreport property value or to include taxes in the overall mortgage value. 

 

Empirical evidence 

The empirical evidence about effects of transaction taxes is ambiguous. In 

United Kingdom, decrease in transaction expenses has proved to be useful during the 

bust to stabilize the prices (Best & Kleven, 2013). 

On the other hand Japan, which has high transaction taxes, experienced 

infamous real estate bubble between 1986 and 1991.  
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2.2.2 Property taxes 

Once again, property taxes make speculation in real estate market less profitable. 

Moreover, the property taxes partially even out the effects of favorable treatment of 

homeownership and thus implicate lower growth in housing prices. 

 

Empirical Evidence 

The evidence from United States suggests that increase in property taxes by $5 

per $1000 of assessed value of property is associated with 0.9 percentage point decline 

in annual price growth (Crowe et al., 2011a). Moreover, the volatility of price increases 

declines with growth in property tax as well. 

However, as the author remarks, these results may be country specific as US real 

estate market differs from markets in other countries. Additionally the property taxes 

influence the prices but do not directly affect the leverage or credit volume. 

2.2.3 Mortgage interest tax deductibility 

Mortgage interest rate deductibility creates incentives for households for more 

debt financing as it makes debt financing more profitable. 

Empirically it has been shown that mitigation of this favorable tax treatment 

indeed reduces average Loan to value ratios as well as housing prices. Tax reforms in 

United States and Sweden removing or reducing the preferential treatment induced 

immediate 10% decrease in housing prices (Crowe et al., 2011a). 

However, these were one-off changes. Use of this tool counter-cyclically should 

not theoretically influence prices as was described in part 3.2. Moreover, empirical 

evidence shows that real estate booms developed in countries which tax mortgage 

interests (Australia) while in some countries with full deductibility the boom was not so 

significant (Switzerland). 

2.3 Macroprudential real estate instruments 

Instruments described in this part are aiming directly at housing market. 

According to multiple authors, these tools have the best chance to curb a boom. Their 

advantage is the narrow focus. These tools affect directly the housing market and, 

therefore, can prevent the real estate bubbles with lowest costs. 
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Macroprudential instruments may be broadly divided into two groups: 

instruments targeting banks (such as capital requirements, dynamic provisioning) and 

instruments targeting borrowers (such as LTV/DSTI limits). 

The macroprudential real estate instruments may complement each other when 

used in combination. For example, higher risk weights may be (and often are) assigned 

to mortgages with higher LTV ratios. 

 

Drawbacks 

The disadvantage, on the other hand, is that narrow policies are easier to bypass. 

People may try to circumvent macroprudential regulation by borrowing from financial 

institutions which are less regulated than banks or by cross-border borrowing. In case of 

cross-border borrowing, currency mismatch occurs which may cause defaults if 

borrowers currency depreciates. The risk of cross-border spillovers may be reduced if 

reciprocity is applied between respective countries. In European Union, ESRB oversees 

the implementation of reciprocal measures. 

2.3.1 Capital requirements/risk weights 

Normally, capital requirements have pro-cyclical effect. In good times the risk of 

bank’s portfolio decreases allowing the bank to hold more assets. In bad times the 

opposite is true and banks often have to reduce their asset holdings through fire sales. 

To prevent this, authorities may require banks to build countercyclical capital buffer 

(CCB) which is released when the cycle reaches its downturn. Similar to CCB is 

systemic risk buffer (SRB), specified in CRD IV, which can be required when non-

cyclical systemic risk is identified. According to ESRB (2014) measures of 

overvaluation of commercial and residential real estate markets are good indicators of 

credit cycle development and can be used for decision making about CCB. The 

Systemic risk buffer can be analogously used to reduce systemic risk stemming from 

exposure to real estate. 

Under Basel II capital adequacy rules for banking institutions the risk weight for 

loans secured by residential property was in standard approach fixed to 35%. This risk 

weight does not reflect individual risk of particular mortgage and it does not adjust to 

account for real estate cycle. However, it must be mentioned that under Internal 

ratings-based approach banks may split the mortgages into several risk categories. 



14 

   

   

Capital requirements linked to real estate price dynamics can address both 

objectives mentioned in part 1.4. By increasing capital requirements during the boom 

phase of the cycle, this tool increases resilience of the banking sector against bust. 

Additionally, increased capital requirements mean rise in costs for the bank. This rise, if 

transferred to borrowers, would reduce demand and consequently the housing price 

growth. 

 

Drawbacks 

The drawback is that more expensive mortgage loans may drive people to use 

riskier types of loans or drive banks to offer loans through intermediaries. Additionally, 

increased risk weights would have no effect if banks’ capital ratios are already above 

regulatory minima. 

 

Empirical evidence 

Swiss national bank decided to adjust CCB according to residential real estate 

exposures in Switzerland. To assess the exposure, indicators based on mortgage volume 

and real estate prices are used (ESRB, 2014). CCB was activated in Switzerland in 

February 2013 and mortgage lending and property price growth indeed slowed down. 

Nevertheless, the growth was still strong. Therefore, in 2014 the buffer was further 

increased. Similarly, in Norway the ratio of house prices to household disposable 

income is one of the indicators used in decision making about CCB. 

2.3.2 Dynamic provisioning 

The loan loss provisions can be adjusted according to housing price dynamics, 

requiring banks to set aside higher provisions in times of boom. These provisions later 

help banks to cope with the bust. The advantage is that, unlike in case of capital 

requirements, the regulation is effective even when the capital ratios are above the 

required minimal levels. Another possibility would be to adjust the requirements 

according to geographical allocation of the collateral. This would help to address 

different price development in individual regions.  

 

Empirical evidence 

Empirical evidence shows that dynamic provisioning may strengthen resilience 

of banking sector, but does little to stop the boom itself. This tool has been implemented 
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in Spain. Notwithstanding this, housing price bubble had developed in Spain. However, 

additional loss provisions at least strengthened the banking sector and helped to partially 

cover the losses. 

2.3.3 LTV, LTI, DSTI 

These policy instruments affect the contracts between bank and borrower rather 

than banks themselves. LTV limit reduces potential loss in case of default. LTI and 

DSTI limits reduce the probability of default. 

 

Drawbacks 

Countercyclical use of these measures, however, has a drawback. Frequent 

changes in LTV, LTI, DSTI limits bring risk of frontloading the credit (excessive 

borrowing before expected tightening of the limits). Additionally a drawback of all 

LTV, LTI and DSTI limits is that, unlike in case of previous measures, the 

consequences for individuals are more transparent and, therefore, implementation of 

these limits may be unpopular. This is a problem from political standpoint as these 

measures affect especially households with lower income. 

 

LTV 

LTV stands for Loan To Value ratio. The ratio tells us how large the proportion 

of property value to the value of the loan is. With high LTV it is more likely that the 

outstanding principal of the mortgage will exceed the nominal value of the property 

when housing prices fall. This happened in case of many subprime mortgages in the 

United States. In such a scenario the buyer, who is unable to service his debt, cannot sell 

the house and has to default. Subsequently, the bank incurs losses. 

Regulatory authorities may tighten LTV limits in reaction to housing price and 

mortgage credit development. Besides increasing resilience of the financial sector, 

Lower LTV limits affect demand for housing as well. The demand is reduced by 

restricting buyers with lower own funds. LTV limits may also differ across individual 

regions in one country to address local bubbles. 

 

Drawbacks 

The cap on LTV ratio can be circumvented by dividing the mortgage loan into 

two or by using additional unsecured capital. Therefore the regulatory authorities should 
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consider LTV limit applied to borrowers’ overall exposure. Another issue is that to 

circumvent LTV limit banks may tend to overvalue the property serving as collateral. 

Additionally, stable LTV limit is less effective in reducing credit growth. As the house 

price increases maximum value of the loan for which it serves as collateral increases as 

well. 

 

Empirical evidence 

Crowe et al. (2011a) run regression in sample of 21 countries. According to their 

results, 10% increase in maximum LTV ratio implies 13% increase in housing prices in 

the period between 2000 and 2007. 

However, according to Allen & Carletti (2013) “Empirical evidence from Asian  

countries  is  that  these  are  effective  for  a  short period  of  time. Then  people  

appear to  be  able  to  find  ways  around  them  and  their effectiveness does not last.” 

For example, in Korea annual nominal housing price growth went down from 17% in 

2002 to -2.3% in 2004 and remained low for some time after the introduction of LTV 

limits in 2002 and their tightening in 2003. However, the prices began to rise again at 

fast pace after some time implying that borrowers found ways to circumvent the 

regulation. The LTV limits were, however, successfully used in Hong Kong (Wong et 

al., 2011). 

 

LTI 

LTI stands for Loan-to-income ratio. Similarly to LTV limits, a cap on loan to 

income reduces risk on the borrowers’ side. Additionally, it screens out speculative 

demand for the real estate as the speculators generally purchase more than one property. 

In case of LTI, even stable level acts counter-cyclically. In times of boom, housing 

prices tend to grow faster than income. Therefore, LTI limit restricts certain borrowing 

in time of boom. 

 

DSTI 

DSTI stands for debt service to income ratio. It indicates how big are debt 

installments compared to borrowers income. Lower DSTI ratio mean lower probability 

of default. 
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Empirical evidence 

In Korea monthly real estate price growth went down from 2.3% to 0.2% and 

remained low for some time after the introduction of DSTI limits. However, the prices 

began to rise substantially again after some time implying that borrowers found ways to 

circumvent the regulation. 

2.4 Implementation of macroprudential policies 

Every regulation inevitably entails costs and brings distortions to the market. 

The role of regulatory authorities is to minimize incurred costs and distortions by 

appropriate choice of policy measures and their implementation. 

There are several issues that have to be taken into consideration when designing 

macroprudential policy. 

2.4.1 How to find out there is a bubble? 

To execute macroprudential regulation at the right time, the regulatory authority 

needs measures to determine, whether development in the housing market represents 

threat to financial sector. 

Unfortunately, one of the reasons why price bubbles arise is that they are not 

easy to identify. There are broadly two techniques, how to identify them. The first is by 

computing price and credit indicators; the second is by econometric model.  

 

Housing price and credit indicators 

To determine whether the housing prices show unsustainable development price 

and credit indicators can be used. Increase in these indicators in comparison with their 

log-run average or in international comparison indicates potential price bubble. 

 Price to rent – Households face decision whether to buy their own property or live 

in rented one. Increase in price to rent ratio indicates that the price is driven by 

speculative demand as buyers purchase property with the idea of further price 

growth. 

 Price to income – If the housing prices grow faster than household income, the 

growth may be unsustainable. In that case LTI ratio would be increasing as well. 

 LTV/LTI indicators – Growing average LTV and LTI ratios indicate higher 

probability of default. 

 Residential debt to GDP – Analogously rising residential debt to GDP ratio 

indicates unsustainable development. 
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To improve decision-making better indicators should be developed, especially 

measures of credit growth and leverage. According to ESRB (2014), indicators such as 

credit to GDP and real estate price based indicators performed well in predicting 

cyclical development. However, the ability of indicators to predict crises is subject of 

further research. 

 

Econometric analysis 

The indicators are simple to calculate. However, the housing prices can reflect 

numerous variables. Therefore, econometric models are developed to determine the 

relationship between the price and underlying macroeconomic fundamentals. 

Comparison of prices predicted by the model and actual prices indicates whether the 

housing is overpriced or not. 

2.4.2 Rules versus discretion 

One of the issues is to decide whether macroprudential policy actions should be 

triggered under given conditions (rules) or based on discretionary decision of regulatory 

authority. In case policy measures are based on rules, indicators have to be set together 

with their threshold values. Policy actions are triggered when given indicators pass their 

thresholds. Market participants can expect the policy actions and alter their expectations 

accordingly. Therefore, rules contribute to certainty of the participants. However, it 

would be difficult to design set of indicators and their thresholds to account for every 

systemic risk or combination of risks. Discretion approach, on the other hand, enables 

authorities to react to characteristics of every specific situation. However, policy makers 

may be exposed to “inactivity bias”. The cost of macroprudential measures are 

immediately visible while the benefits materialize in the long run and are less obvious. 

Therefore, in its handbook ESRB (2014) suggests that macroprudential policies 

should be executed based on “guided discretion”. In this approach indicators and their 

thresholds are set. When indicators pass their thresholds, regulatory authority decides 

further procedure.  

If the policy action is based on discretion or guided discretion, the relevant 

regulatory authority should communicate its decisions transparently and publish the 

main principles driving their decisions. 
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2.4.3 Theoretical assessment of effectiveness 

In this part, two examples of theoretical assessment of effectiveness are 

presented. 

DSGE model 

Crowe et al. (2011a) assessed effectiveness of macroprudential regulation using 

DSGE model. The model generally supports their claim that policy tools with narrower 

focus perform better. 

In their model, monetary policy performs better when considering housing price 

stability as one of its objectives. Welfare gains accomplished with fiscal policy tools 

such as property taxes are lower than in case of other tools. According to their model 

decrease in LTV ratio by 1% doesn’t influence housing prices in the long run, however, 

it permanently decreases credit by 1%. Furthermore, the model shows that LTV rule 

bound to nominal credit growth provides higher welfare gains than rule bound to house 

price changes. Monetary policy reacting to real estate market developments and 

macroprudential tools deliver virtually the same welfare gains in the model. 

 

Allen & Carletti’s model 

Allen & Carletti (2013) developed a model based on observation that the 

housing market appears to operate in two regimes. In the first regime fundamentals 

drive the price dynamics. In the second regime speculators enter the market and price 

development is driven by speculation. Owing to this separation, their model can reflect 

positive serial correlation in housing prices. 

In their model Allen and Carletti incorporated participation cost ϕ. This is the 

cost speculators have to expend to learn the characteristics of given market. For more 

liquid and densely populated markets, the participation cost is lower than for illiquid 

and sparsely populated markets. This explains why speculators and subsequently price 

booms appear in some markets while not in others. In their paper authors use the model 

to assess effectiveness of macroprudential tools. Brief summary follows: 

Monetary policy: In the model, decrease of interest rates may trigger the bubble if LTV 

limit is high. However, once bubble is triggered and the regime changes, it is difficult to 

break it. 
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Transfer taxes: Once again the model suggests that higher transfer taxes may help to 

prevent the boom, but cannot stop it once it is triggered. The property taxes also reduce 

the likelihood of bubble. 

LTV limit: In the context of the model, lowering the LTV ratio reduces housing prices in 

a boom. 
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3 Current experience with macroprudential policies  

It is difficult to correctly assess the effectiveness of macroprudential regulation. 

One of the reasons for this is that until recently the authorities in many countries did not 

consider preventing real estate booms and busts as appropriate. Another reason is that, 

despite the fact that some countries have previously implemented macroprudential tools 

to regulate housing market, this regulation was typically associated with other 

macroeconomic measures, which complicates association of the results to specific 

policy. Nevertheless, Crowe et al. (2011a) state that the cases in which regulation 

succeeded in preventing the boom or systemic crisis during the bust almost always 

involved some sort of macroprudential measures. 

In this chapter, European macroprudential authority ESRB and legislative 

background will be described followed by empirical evidence with macroprudential 

policies from individual European countries. 

3.1 Macroprudential regulatory framework in the European 

Union 

In response to the recent crisis, European Union established European Systemic 

Risk Board (ESRB) in 2010. ESRB is part of European system of financial supervisors. 

Its task is to conduct macroprudential oversight in the EU. Among the tasks ESRB 

carries out are: 

 Collecting and analysis of relevant information 

 Identifying systemic risks 

 Issuing warnings and recommendations 

Every year ESRB publishes annual report with overview of macroprudential 

risks in the EU, implementation of macroprudential measures and ESRB 

recommendations. Moreover, in 2014 ESRB published Handbook on Operationalising 

Macro-prudential Policy in the Banking Sector to guide local authorities in designing 

and implementation of macroprudential measures. 

In 2014 new prudential rules came into power in EU. The rules are set out in 

Capital Requirements Directive (CRD) and Capital Requirements Regulation (CRR). 

These documents provide European countries with common legal framework and set of 

macroprudential instruments. 
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National regulatory authorities are required to inform ESRB about 

implementation of certain macroprudential measures. 

3.2 Empirical evidence from European countries 

In this part the focus will be on experience with real estate macroprudential 

policies aiming specifically at the contract between lender and borrower in individual 

European countries. 

Regulation of housing market through macroprudential instruments in European 

Union started to be more widely used only recently with the advent of ESRB. Therefore, 

assessment of effectiveness through econometric model would be problematic. The time 

series are short and implemented policies differ substantially between individual 

countries.  

For the assessment, a non-comprehensive sample of European countries which 

implemented macroprudential measures aiming specifically at contract between lender 

and borrower (LTV, LTI, DSTI) were chosen. It has to be mentioned, that multiple 

European countries implemented different types of macroprudential regulation such as 

risk weights which will are not subject of the analysis. 

For each country, housing price and household credit development will be 

described, macroprudential measures used in the countries will be stated (see also 

Appendix 5) and the effects of these measures on housing prices and household 

residential credit will be assessed if possible. After this, the regulation in individual 

countries will be compared. 

3.2.1 Cyprus 

Housing market and credit development 

Cyprus experienced sharp increase in residential property prices before the 

recent Crisis. The prices more than doubled between 2002 and 2008. In 2010 the trend 

reversed and the housing prices in Cyprus are declining since then. 

Similarly to prices, outstanding residential loans to GDP recorded dramatic 

increase which continued crisis notwithstanding. In 2014 the ratio was 71.8% which 

belongs to the highest in Europe. 

 

Macroprudential regulation 
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 In 2003 LTV limit was implemented in Cyprus. After several 

amendments it is 80% in case of primary permanent residence of the borrower and 70% 

for other properties. Additionally DSTI limit was implemented as well in 2013. The 

value of the limit is set to 35% or as difference between total monthly income and total 

monthly expenditure, whichever is lower. For high income individuals the limit may be 

up to 60%. 

  

Nominal residential property prices Residential loans outstanding to DI 

 

Effects of the regulation 

As was already mentioned, the proportion of residential loans outstanding is still 

increasing. Therefore, if the regulation mitigated credit growth the effect did not last. 

3.2.2 Czech Republic 

Housing market and credit development 

The housing prices in the Czech Republic tripled between 1998 and 2008 when 

they reached their peak. This increase ended by the recent crisis and a decline followed. 

However, the decrease was delayed in comparison with other countries and relatively 

mild.  

According to 2014/2015 Czech National Bank’s financial stability report, real 

estate prices are slightly overvalued. Using combination of four methods CNB 

concluded that housing price gap is approximately 2.5%. Moreover, CNB expects 

modest real estate price growth in the next two years. However, the prices should not 

substantially deviate from housing fundamentals. 

Between years 2002 and 2007 the number of mortgages for households 

quadrupled (Ministry of local development 2015). This was enabled by decrease in 
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interest rates. Consequently, residential credit to GDP ratio was steadily rising in the 

Czech Republic. However, it is still low in international comparison. 

According to CNB, the risks stemming from housing market in the Czech 

Republic are only potential (CBN 2015). However, the housing loan volume grows 

significantly faster than household income. Furthermore, in 2014 average LTV and LTI 

ratios increased indicating relaxing lending standards. 

 

Macroprudential regulation 

Low interest rates, housing price growth and relaxed lending standards represent 

potential systemic risk. Therefore, to avoid potential risk of loop between credit growth 

and housing price growth, CNB decided to issue recommendations for management of 

risks associated with retail mortgages. The recommendation comes into force in 2015. 

From perspective of above discussed macroprudential policies the first recommendation 

is relevant. It states that LTV ratio for loans should not exceed 100% and the ratio of 

loans with LTV over 90% to all loans should not exceed 10%. 

 

Nominal residential property prices Residential loans outstanding to DI 

 

3.2.3 Hungary 

Housing market and credit development 

Housing market in Hungary is to a large extent influenced by non-performing 

foreign currency loans. Before 2008, it was popular in Hungary to borrow particularly 

in Swiss Francs. Between September 2008 and September 2010 Hungarian Forint 

depreciated by more than 50% against Swiss Franc. Many Hungarian households 

became unable to service their mortgages denominated in CHF and the properties 

serving as collateral forfeited to banks. 

60.0 

70.0 

80.0 

90.0 

100.0 

110.0 

120.0 

2008 2009 2010 2011 2012 2013 2014 

Czech Republic 

0 

5 

10 

15 

20 

25 

30 

2002 2004 2006 2008 2010 2012 

Czech Republic 



25 

   

   

There is insufficient demand to absorb large number of properties on banks’ 

balance sheets, creating pressure for housing price decline. Despite this, the housing 

prices finally recorded growth in 2014. The growth was driven by low interest rate 

environment and by increasing real income of households (MNB 2015). The volume of 

outstanding residential loans is decreasing since 2011. This can be attributed to early 

repayment scheme in which household could repay their foreign currency denominated 

mortgages under favorable exchange rate. 

 

Macroprudential regulation 

To prevent excessive household indebtedness and renewed buildup of foreign 

currency loans, MNB decided to implement 80% LTV limit for loans in HUF, 50% for 

loans in EUR, 35% for loans in other currencies. Furthermore, DSTI limit was set at 

50% (60% for high income individuals) for all new Forint loans. For loans in Euro, 

DSTI limit is 25 and 30%. Finally for loans in other foreign currencies is set to 10 and 

15%. This seemingly strict limit stems from Hungary’s negative experience with foreign 

currency mortgages. 

 

Nominal residential property prices Residential loans outstanding to DI 

 

Effects of the regulation 

As the regulation came into force only in January 2015, it is too early to assess 

its effectiveness. 

3.2.4 Lithuania 

Housing market and credit development 

Housing prices were quickly rising in Lithuania before 2008. The situation 

changed and between 2009 and 2012 nominal housing prices were declining with two 
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digit decline between 2009 and 2010. In 2013 the trend turned around and prices began 

to rise. Both banks and households expect housing prices to grow by up to 10% 

annually in the future. Optimism together with rise in household disposable income 

creates risk of self-fulfilling spiral. Therefore, prudential supervision is one of the main 

objectives of Bank of Lithuania (BoL 2014). The volume of outstanding residential 

loans was decreasing every year between 2009 and 2013. 

 

Macroprudential regulation 

In September 2011 Bank of Lithuania imposed both LTV and DSTI limits. LTV 

was set to be 85% and DSTI was set to be 40%. 

 

Nominal residential property prices Residential loans outstanding to DI 

 

Effects of the regulation 

The regulation indeed slowed down new loan issuance despite growth in 

residential real estate supply and demand (BoL 2014). Nominal housing prices were 

decreasing in Lithuania after the regulation was introduced. However, this may be 

attributed to overall housing bust in Lithuania after the recent crisis. However, the 

prices began to grow again in the end of 2013, recording more than 6% growth in 2014. 

This suggests that the effect of LTV and DSTI limits on housing prices is only 

temporary. 

3.2.5 Netherlands 

Housing market and credit development 

In Netherlands tax system was highly favorable to mortgage lending. Mortgage 

interests were tax deductible. This created incentives for high LTV ratios. Additionally, 

the volume of household credit is abnormally high. Residential loans outstanding to 
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GDP ratio over 100% is among the highest in the world. Housing price decline between 

years 2008 and 2013 caused that more than million mortgages become “underwater”, 

meaning that the outstanding loan principal exceeded the value of the property. In 2012, 

legislation was introduced which reduces the rate at which interest payments are tax 

deductible. (DNB, 2015) 

 

Macroprudential regulation 

In Netherlands the LTV ratio limits came into force in 2014. The limit was set to 

104% and it will gradually decrease by 1 percentage point every year until it reaches 

100% in 2018. Besides macroprudential regulation, tax incentives for debt financing 

were mitigated. 

 

Nominal residential property prices Residential loans outstanding to DI 

 

Effects of the regulation 

In 2014, the residential loans outstanding to GDP and DI ratios finally 

decreased. According to DNB (2015), the vulnerability of Dutch banks to housing 

market development is decreasing. The regulation did not negatively influence the 

housing prices which began to rise moderately in 2014. 

3.2.6 Norway 

Although, Norway is not European Union member, it cooperates with ESRB. 

Therefore it can be included it in our assessment. 

 

Housing market and credit development 

In Norway both housing prices and credit growth were fast before the recent 

crisis. House prices increased by 85% between 2000 and 2013. Total household debt to 
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disposable income reached 200%, which is markedly high in international comparison. 

The price to rent ratio, often used as indicator of overvaluation of houses, is 70% above 

its long term average (Norges Bank 2014). 

 

Macroprudential regulation 

The loan to value limit was set to 85% from December 2011. Additionally 20% 

floor for Loss Given Default was implemented in October 2013. The increased LGD is 

supposed to increase risk weights on home mortgages from 10 – 13% to 20%. 

 

Nominal residential property prices Residential loans outstanding to DI 

 

Effects of the regulation 

The nominal housing prices growth gradually declined from mid 2013 to the first 

quarter of 2014. However, contrary to this, housing prices growth gradually increased 

during the rest of 2014. Moreover, volume of outstanding residential loans decreased in 

2013. It can be concluded that Norwegian regulation succeeded both in reducing 

housing loan growth and housing prices. Albeit the slower growth in housing prices did 

not last long and he authorities are now concerned about it (Oyedele 2015). The 

increase in growth can be attributed to monetary policy, which is loose to offset decline 

in oil prices. 

3.2.7 Poland 

Housing market and credit development 

The housing price development in Poland is stable. Housing loans growth is 

declining. The proportion of foreign currency loans has been relatively high. However, 

it is already decreasing. Lending standards are gradually tightening in Poland since 

2006. (NBP, 2015) 
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Macroprudential regulation 

In 2010, Poland introduced Recommendation T, which set DSTI level at 50% for 

borrowers with bellow average income and 65% for borrowers with higer incomes. In 

2011 new Recommendation S was introduced. It set 42% DSTI limit on real estate loans 

in foreign currency and a “soft” 80% LTV limit. The banks were allowed to set higher 

LTV limit based on appropriate analysis. 

LTV limits apply in Poland from 2014 on the basis of amendment to 

Recommendation S. The limit gradually decreases from 95% in 2014 to 80% in 2017 (it 

can be increased to 90 if the amount over 80% is secured with high quality collateral). 

Additionally, loans should be denominated in currency of borrower’s income. However, 

DSTI limits were removed in this amendment. 

 

Nominal residential property prices Residential loans outstanding to DI 

 

Effects of the regulation 

The above mentioned regulation came into force only recently. However, NBP 

(2015) states, that the real estate market stabilized in the past year, which can bee seen 

from figures for property prices and outstanding loans to DI. 

3.2.8 Romania 

Housing market and credit development 

National Bank of Romania identified large exposure of Romanian financial 

market to real estate development. The nonperforming ratio is highest for loans issued 

before macroprudential regulation came into force. Moreover, by far the highest 

nonperforming ratio was associated with loans with LTV over 100%. Furthermore, the 

ratio of housing loans denominated in foreign currencies exceeded 90% before the 
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crisis. Housing prices in Romania are in prolonged decline. However, the decline is 

stabilizing in the recent years. 

 

Macroprudential regulation 

Macroprudential regulation was first introduced in 2004 in Romania in form of 

75% LTV limit and 35% DSTI limit for housing loans. In 2007 the regulation changed 

from explicit limits to “self-regulation”, by requesting creditors (banks and NBFIs) to 

define through internal norms the maximum indebtedness level in line with their risk 

profile, according to debtor categories. In 2011 explicit limit on LTV was set to 85% for 

leu-denominated credit, 80% for foreign currency-denominated housing loans to hedged 

borrowers, 75% for EUR-denominated housing loans to unhedged borrowers, and 60% 

for housing loans in other currencies extended to unhedged borrowers. LTV limits have 

not been applicable to loans granted under the “First Home” government program. 

 

Nominal residential property prices Residential loans outstanding to DI 

 

Effects of the regulation 

National Bank of Romania’s analysis of the “Self-regulation” approach showed 

that it had pro-cyclical behavior in defining adequate values for DSTI (NBoR 2014). 

Therefore, this approach was abandoned and replaced with explicit limits. 

Households’ debt service to income is declining in Romania, owing both to 

decrease in debt service and increase in households’ disposable income. The 

nonperforming ratio decreased. Bank of Romania, owing to relatively long experience 

with macroprudential policies was able to assess the effectiveness of their LTV and 

DSTI regulation. The reduction of credit was between 3% and 11% in the first quarter 

after implementation. However, it affected mostly consumer loans and the effect 

diminished in time. 
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3.2.9 Sweden 

Housing market and credit development 

Housing prices are growing by increasing rate and for a long time they are 

increasing faster than household income and Swedish GDP. Additionally, the household 

indebtedness is increasing as well. Moreover, both housing prices and indebtedness are 

expected to grow in future. Overly optimistic expectations of households may become 

self-fulfilling indicating further price growth until the expectations are corrected 

(Sveriges Riksbank 2015). Historically low interest rates significantly helped to housing 

price growth. 

 

Macroprudential regulation 

In October 2010, 85% LTV limit was introduced and risk weight floor was set to 

25% (previously 15%) for Swedish mortgage loans by IRB banks. 

 

Nominal residential property prices Residential loans outstanding to DI 

 

Effects of the regulation 

The measure made lending standards more conservative and, therefore, 

contributed to stability of financial sector (Sveriges Riksbank 2015). Moreover, it 

helped to slow down growth in DSTI ratios. However, both debt to income ratios and 

housing prices continued growing. The Sveriges Riksbank, therefore, recommends 

tightening of current macroprudential measures and possible implementation of new 

measures such as DSTI limit.  

 

3.2.10 United Kingdom 
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UK household DSTI has been falling gradually since 2010. However it is still 

high in comparison with historical and international averages. In UK there is growing 

number of buy-to-let mortgages (currently 15% of outstanding mortgages) meaning that 

borrowers purchase property to rent it. This imposes risk to UK economy. Interest rates 

are historically low and their increase may lead to fire sales in case the mortgage 

installments exceed the rent. The increase has been associated with declining lending 

standards (BoE, 2015). 

  

Macroprudential regulation 

In June 2014 Financial Policy Comitee made recommendation that financial 

institutions should not extend more than 15% of their total number of new residential 

mortgages at loan to income ratios at or greater than 4.5. 

 

 

Nominal residential property prices Residential loans outstanding to DI 
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UK’s treasury together with Financial Policy Comitee will discuss the possibility 

of regulating buy-to-let mortgages.  

3.3 Comparison of measures 

From our sample of countries, Hungary, Romania and Poland had large amounts 
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these loans were largest, implemented the strictest measures (For overview of see 

Appendix 5). Besides these three countries, the regulation is tight in Cyprus. This can be 

attributed to sharp increase in residential debt. 

Out of the 10 countries, 9 implemented LTV limits, 6 implemented DSTI limits 

at least at some point in time and only United Kingdom implemented LTI limit.  

3.4 Assessment of effectiveness 

As the analysis of situation in European countries shows, housing price growth 

is often driven by low monetary policy interest rates which are historically low. 

Monetary policy is not able to aim at both inflation in terms of consumer price index 

and at unsustainable housing price development. Therefore, it is necessary to address 

housing price and credit growth by macroprudential regulation. 

Macroprudential regulation aiming at housing market seems to have relatively 

high immediate impact on both housing prices and especially credit. However, the effect 

does not last and the growth in prices and credit is renewed. This has confirmed in 

Lithuania, Norway, Romania and Sweden. Paricularly the effect on prices is transient. 
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Conclusion 

Housing price booms and busts and associated credit are frequently one of the 

main drivers of financial and consequently economic crises. Specific features of housing 

increase the systemic risk stemming from housing market. Housing booms tend to be 

accompanied by increased credit in form of residential loans. Volume of these loans and 

the exposure of financial sector to default are large. Adverse housing price development 

increases number of defaults and, therefore, represents significant risk. 

Comparison of measures which can be used to dampen housing price cycle 

shows that macroprudential regulation aiming at real estate sector seem to have the best 

chance to succeed. Their advantage is narrow focus compared to monetary policy and 

fewer political implementation issues compared to fiscal policy. However, the narrow 

focus implies easier circumvential. Therefore macroprudential policies have to be 

carefully designed. 

The evidence from a sample of European countries shows that limits on LTV 

and DSTI ratios are able to mitigate both housing price and residential credit growth. 

The immediate impact of the regulation is relatively high. However, its effect does not 

last long, particularly in case of housing prices. Additionally, countries that have 

negative experience with loans denominated in foreign currencies (Hungary, Poland and 

Romania) use LTV and DSTI limits to reduce their exposure to foreign exchange risk. 

These countries also have the tightest regulation. 

To conclude, macroprudential regulation is a promising approach to prevent 

future crises. However as it is relatively new thing, its ability to prevent financial 

distress will show in time.  
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Appendix 2: Residential loans outstanding to disposable income of households 

% 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 

Austria 26.2 27.9 32.3 35 37.6 38.2 40.5 41 44.1 45.2 44.8 44.9 

Belgium 43.9 47.3 50.9 55.7 59.5 62.5 64.3 69.9 73.9 76.9 79.2 81.7 

Bulgaria n/a n/a n/a n/a n/a 16.1 17.8 18 17.4 15.6 15.1 n/a 

Croatia n/a n/a n/a n/a 20.5 23.6 26 26.7 28.3 29 28.7 n/a 

Cyprus 10.9 13.5 16.3 42 51.1 60.7 67.7 82.7 89.5 90.4 97.8 99.2 

Czech Republic 3.2 5.1 7.7 10.9 13.1 18.9 18.3 20.7 21.8 22.8 25.3 26.6 

Denmark 125 133.8 142.7 160.6 174.9 188.7 193.6 197.8 193.6 191.7 190.3 189.5 

Estonia 18.8 25.6 36.9 54.6 76.3 84.7 87.4 90.1 86.9 77.5 75.7 69.1 

Finland 39.3 44 48.2 55 60.1 63.7 65.3 67.4 69.1 70.8 72.5 73.3 

France 33.8 36.3 39 44.1 48.4 51.9 54 56 59.7 61.6 62.9 64.6 

Germany 78.3 77.7 76.4 75.2 74.9 71.8 69.3 69.6 67.9 66 65.6 65.5 

Greece 18.6 21.7 25.9 32.2 37.3 41 45.1 46.6 50.1 52.5 55 58 

Hungary 7.8 12.9 15.8 19.7 25.8 30.1 37.3 41.9 44.4 37.5 35 32.2 

Ireland 76 89.5 108.1 125.3 145.1 151.9 150.9 160.9 117.9 117.5 115.2 110.2 

Italy n/a 16.4 19 21.6 23.5 24.7 24.1 26.3 32.8 33.5 33.9 33.5 

Latvia n/a 11.4 18.1 30.7 46.7 55.3 48.5 55.1 55.3 48.8 40.1 35.4 

Lithuania 3.3 6.1 10.5 16.6 19.2 27.7 29.2 31.5 31 29.4 27.7 n/a 

Luxembourg n/a n/a n/a n/a 95.2 109 108.9 113.9 118.1 123.9 127.4 n/a 

Netherlands 148.7 159.3 169.4 184 190.3 196 208.9 219.6 222.2 223.6 226.1 217.5 

Poland 4.6 6.3 6.9 9 12.8 18.6 22.5 26.6 29.8 31.2 33.7 33.4 

Portugal 66.1 65.5 67.2 72.5 81.5 85.4 85.2 90 90.4 91.3 90 87.4 

Romania n/a n/a n/a 1.5 3.7 5.6 6.4 7.8 8.8 9.7 11.4 11.5 

Slovakia 6.2 7.9 10.6 13.2 19.8 20.9 22.3 23.5 25.9 28.7 31.4 34.5 

Slovenia 1.2 1.6 4.6 7.4 10 12.6 15 17.2 21 21.9 22.9 23.1 

Spain 54.8 61.1 70.4 80.8 90.8 96.3 94 94.2 96.8 95 94 90.4 

Sweden 97.9 104.3 114.2 121.6 134.3 133.2 124.3 152.4 162.7 155 155.1 151.6 

UK 90 100.4 107 117.6 126.9 124.4 111.3 129.9 123.6 126.1 117.5 119.2 

Euro area 49.6 54.5 57.1 61.1 64.7 66.3 66.7 68.8 70.4 70.4 70.8 n/a 

EU 28 56.5 61.9 65.4 70.3 75.2 76.1 73 77.8 79.1 79.3 79.2 n/a 

Norway 96.4 93.9 107.8 113.3 132.5 141.5 121.3 146.2 142.8 142.5 149.4 139.2 

USA 75.7 80.4 88 110.1 103.6 103.7 112.9 102.1 97.5 98.8 84.6 82.1 

Source: EMF  



4 

   

   

Appendix 3: Residential loans outstanding to GDP 

% 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 

Austria 16.3 17.7 20.5 22.4 23.9 24 25.5 26.6 28.1 28.1 28.1 28 

Belgium 27.7 29.5 30.7 33.3 35.8 37.6 39.6 44.5 45.5 46.6 48.9 49.5 

Bulgaria n/a n/a n/a n/a n/a 9.1 10.7 10.9 10.3 9.3 8.9 8.8 

Croatia n/a n/a n/a n/a 12.6 14.2 15.8 17.1 18.6 18.9 19.1 18.7 

Cyprus 7.9 10 11.8 30.4 37 43.6 49.5 61.6 68.5 70.2 71.6 71.8 

Czech Republic 1.8 2.8 4.2 5.9 7 9.9 9.8 11.7 12.2 12.7 14.2 14.5 

Denmark 59.4 64.6 68.3 75.6 81.1 85.8 87.9 96.9 94.6 94.9 94.5 93.8 

Estonia 10.7 14.1 19.3 28.5 38.8 43.3 47.5 53.6 49.9 43.6 39.5 37.1 

Finland 21.3 24.8 27.3 30.8 33.4 34.6 36.4 41.7 42.9 43.3 44.9 45.7 

France 22.7 24.3 26.1 29.3 32.1 34.6 36.2 38.7 41.1 42.1 42.8 43.8 

Germany 53.5 53.8 52.7 52.3 51.2 47.6 46.3 48.3 46.2 44.6 44.4 44.2 

Greece 13.6 15.5 18.4 23.5 27.4 31.1 33.3 34.9 36.2 37.6 38.6 39 

Hungary 4.7 7.8 9.5 11.9 15.3 17.5 21.2 24.6 25.6 22.2 20.6 18.9 

Ireland 36.1 42.4 51.7 61 69.8 74.1 82.6 91.2 65.2 61.9 59.5 57.8 

Italy n/a 11.5 13.2 15.1 16.4 17.1 16.8 18.4 22.7 23.3 23.3 23.2 

Latvia n/a 7.3 11.8 19.4 29.3 32.2 31.2 36.8 36 29.8 24.1 21.7 

Lithuania 2.2 4 6.9 10.8 12.4 16.9 18.7 22.6 21.6 19.2 17.6 16.3 

Luxembourg 27.7 32.1 34 35 35.4 39.1 42.7 48 47.3 48.5 50.6 51.4 

Malta 18.9 22.2 26.9 30.9 34.1 36.2 37.4 41.5 41.6 43.5 45 45.5 

Netherlands 80.2 83.9 88.2 93.5 94.6 96.2 99.6 107.4 107.8 107.9 108.9 104.9 

Poland 3.4 4.5 4.7 6 8.4 11.8 14.2 17.1 19 19.4 20.8 20.7 

Portugal 46.1 46.3 47.6 51.5 57.1 59.7 61.2 65.7 66.2 66.6 66.9 64.3 

Romania n/a n/a n/a 1 2.2 3.4 4.1 4.8 5.4 5.8 6.7 6.6 

Slovakia 3.9 4.8 6.5 8 11.7 12.4 13.3 15.1 16.5 17.9 19.3 21.2 

Slovenia 0.8 1 2.9 4.8 6.3 7.7 9.1 11.1 13.7 14.3 14.9 15 

Spain 35.9 40 45.7 52.3 58 61.4 62 64.8 65.1 63.7 62.3 59.9 

Sweden 50 52.4 56.1 59.2 64.5 64.5 61.9 81.5 83.5 80 82.1 80.9 

UK 60.4 66.2 69.6 75.6 81.2 77.6 70.1 87.5 83.2 84.2 80.8 80.6 

Euro area 33.2 36.6 38.2 40.9 42.9 43.4 44.1 46.5 46.9 46.5 46.6 46.2 

EU 28 37.1 40.6 42.6 45.6 48.2 48.1 46.6 51.7 51.7 51.6 51.6 51.1 

Iceland n/a n/a n/a n/a n/a 37.6 19.1 18.3 21.1 18.9 20.4 25.7 

Norway 49.1 49.5 54 55.4 55.9 60.9 50.5 69.6 66.8 65.2 67.6 64.1 

Russia n/a n/a n/a 0.2 0.9 1.9 2.2 2.8 2.4 2.4 3.2 3.8 

Turkey n/a n/a n/a 2.1 3 4 3.6 4.7 5.3 5.5 6 6 

USA 56.8 60.5 65.9 80.8 76.8 76.8 86.2 79.2 74.9 76.7 65.5 62.1 

Source: EMF  
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Appendix 4: Change in outstanding residential loans 

EUR million 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 

Austria 6 366 3 748 8 332 6 750 6 965 4 104 6 164 1 394 6 553 3 952 2 321 1 357 

Belgium 5 220 6 884 8 070 11 679 13 013 12 277 10 634 14 722 9 985 10 326 11 566 5 869 

Bulgaria n/a n/a n/a n/a n/a n/a 1 011 -8 -85 -125 -16 -66 

Croatia n/a n/a n/a n/a n/a 1 144 1 331 162 597 105 -70 -234 

Cyprus 190 292 325 2 644 1 291 1 514 1 566 1 886 1 533 624 134 -825 

Czech Republic n/a 902 1 459 2 324 2 128 4 750 2 044 1 523 1 733 1 405 1 989 -56 

Denmark 8 261 12 023 12 953 22 085 20 686 17 816 11 470 10 006 6 726 4 764 3 584 1 684 

Estonia 240 399 643 1 311 2 010 1 764 755 -219 -250 -181 -159 2 

Finland 3 503 5 448 5 496 6 947 6 818 6 865 5 460 4 228 4 887 5 034 4 565 1 967 

France 26 100 34 700 46 900 71 300 74 200 74 100 48 300 30 300 64 700 48 000 26 840 32 600 

Germany 17 021 16 511 685 5 562 21 246 -28 092 -10 338 1 565 5 226 11 588 21 070 23 969 

Greece 5 573 5 553 7 274 11 368 11 725 12 218 8 337 2 859 -52 -2 114 -3 759 -3 579 

Hungary 1 986 2 440 2 020 2 799 3 124 3 709 4 948 117 2 196 -2 708 -1 965 -1 486 

Ireland 8 869 12 409 17 994 21 801 24 572 16 574 8 241 -856 -44 904 -2 455 -3 126 -2 600 

Italy n/a n/a 30 625 32 195 27 167 21 140 -1 166 16 049 71 775 15 534 -2 057 -4 198 

Latvia n/a n/a 597 1 192 2 163 2 087 372 -329 -310 -479 -646 -311 

Lithuania 149 331 590 1 010 729 1 852 1 206 -29 -44 -49 -123 -159 

Luxembourg 490 1 644 1 044 1 251 1 432 2 658 1 264 1 137 1 514 1 664 1 460 1 674 

Malta 110 152 226 266 253 246 207 244 212 230 197 191 

Netherlands 46 153 26 955 33 230 46 808 30 965 39 127 41 831 23 373 16 780 14 237 6 221 -20 502 

Poland 1 297 1 632 949 5 004 8 149 13 837 15 118 1 255 14 521 4 357 7 551 1 217 

Portugal 7 473 1 587 4 676 8 351 12 444 9 198 4 115 5 476 3 830 -599 -3 396 -3 935 

Romania n/a n/a n/a n/a 1 410 2 027 1 512 -28 1 035 839 1 205 562 

Slovakia n/a 404 781 882 2 131 1 564 1 763 933 1 380 1 471 1 381 1 603 

Slovenia 102 62 537 568 588 714 728 535 911 320 95 48 

Spain 41 008 50 995 71 715 90 940 96 232 74 873 27 757 4 438 1 337 -13 262 -25 436 -28 691 

Sweden 11 040 12 886 17 512 12 838 28 659 12 671 -11 671 32 214 53 838 16 236 26 424 5 457 

UK 66 112 61 095 145 550 166 517 195 400 12 406 -331 463 103 825 49 001 51 716 61 862 -22 252 

Euro area 169 428 322 796 239 149 321 813 335 215 252 932 155 989 107 736 145 106 93 889 37 272 4 639 

EU 28 259 767 414 104 420 182 535 156 600 523 325 940 -148 504 256 774 274 626 170 429 137 713 -10 695 

Iceland n/a n/a n/a n/a n/a n/a -3 652 -373 414 -95 250 666 

Norway 18 891 -1 831 14 680 22 452 15 861 23 690 -17 792 32 728 22 435 17 717 32 721 -15 556 

Russia n/a n/a n/a n/a 5 187 10 241 8 942 -2 501 4 242 7 745 14 110 8 920 

Turkey n/a n/a n/a n/a 4 355 6 363 -802 2 729 8 548 1 149 6 005 792 

USA -351 095 -437 795 353 296 2 002 434 -35 282 -358 978 508 309 -437 429 267 598 95 421 -307 251 -397 580 

Source: EMF  



6 

   

   

Appendix 5: Overview of macroprudential regulation of housing market in 

selected European countries 

Country LTV DSTI LTI In force from 
 

Cyprus 

80% for primary 
residence, 70% for 
other properties 

  
November 
2003  

 

the lower of 35% or 
difference between total 
monthly income and 
total monthly 
expenditure, for 
individuals with high 
income the limit may be 
up to 60% 

 
December 
2013  

Czech Republic 
100%;  less than 10% of 
loans with more than 
90% LTV 

  
June 2015 recommendation 

Hungary 

80% for loans in HUF, 
50% for loans in EUR, 
35% for loans in other 
currencies 

50% or 60% for high 
income borrowers for 
loans in HUF, 25% or 
30% for loans in EUR, 
10% and 15% for loans 
in other currencies 

 
January 2015 

 

Lithuania 85% 40% 
 

September 
2011  

Netherlands 
Gradual decrease in 
LTV from 106% to 
100% 

  
2012-2018 

 

Norway 

85% 
  

December 
2011 

recommendation 

85% (10% of volume of 
loans do not have to 
meet the regulatory 
requirement) 

  
July 2015 

 

Poland 

 

50% or 65% for 
borrowers with higher 
income 

 

August 2010, 
removed 
January 2014 

recommendation 

80% "soft" limit 
42% for loans in foreign 
currency  

July 2011, 
removed 
January 2014 

recommendation 

Gradual decrease in 
LTV from 95% to 80% 
(can be increased to 90 
if the amount over 80% 
is secured with high 
quality collateral) 

  
2014-2017 recommendation 

Romania 75% 
35% increased to 40% in 
2005  

February 2004, 
removed 
March 2007 
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85% for loans in RON, 
80% for loans in foreign 
currencies for hedged 
borrowers, 75% for 
loans in EUR for 
unhedged borrowers, 
60% for loans in other 
currencies for 
unhedged borrowers 

  
October 2011 

 

Sweden 85% 
  

October 2010 
 

United 
Kingdom   

less than 15% 
of new loans 
with LTI over 
4.5  

June 2014 recommendation 

Source: ESRB, Financial stability reports of individual countries 


