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PREfACE n  n

 n Preface

on 4 february 2010 the Executive Board of the Riksbank decided to give the head 

of the monetary Policy department, Per Jansson, and the head of the financial 

Stability department, mattias Persson, the task of carrying out a commission of 

inquiry into the Swedish housing market in accordance with the commission’s terms 

of reference.

The purpose of the inquiry was to throw light on the relationship between the 

housing market and the Riksbank’s tasks and objectives. The commission’s task 

involved, on the basis of the current regulatory framework, examining risks in 

the Swedish housing market. It also included throwing light on which tools the 

authorities should have at their disposal to prevent risks from building up. The 

commission would also address developments in the commercial property market. 

when relevant, international comparisons were to be made.

The commission of inquiry consists of a total of 12 background reports written by 

economists/researchers at the Riksbank and economists/researchers outside of the 

Bank. The summary has been written by Per Jansson and mattias Persson and does 

not constitute an official stance by the Riksbank on these issues.
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 n The task

The Commission’s terms of reference

BACKgRouNd

from both an historical and an international perspective, large falls in property 

prices have played a prominent role in economic crises. A common feature of these 

crises has in most cases been that they have been preceded by a strong expansion 

in credit and an increase in indebtedness.

In some cases, such as during the Swedish banking crisis of the 1990s, this has 

primarily concerned commercial property. In other cases, such as the most recent 

international financial crisis, the focus has rather been on residential property.

various international analysts have expressed concern over developments in 

the housing market over a long period of time, as house prices and household 

indebtedness in many countries have risen rapidly. The risk is that such price 

increases will be exaggerated. In the wake of the most recent financial crisis, house 

prices have fallen in many countries.

In Sweden, too, house prices have risen sharply over several years. however, the 

financial crisis has not led to any major fall in house prices in Sweden. Banks and 

other lenders have made very small loan losses on mortgages to households.

A distinguishing feature of the Swedish housing market in recent years has been 

that the loan-to-value ratio – that is, the size of the loan in relation to the value of 

the property – has been relatively high for new borrowers, that the fixed rate terms 

of the loans have been short and that amortisation payments have been small.

The commercial property market has recently been characterised by price falls 

and by an increase in property companies’ leverage ratios. The Swedish property 

companies are dependent on loans to be able to fund their activities. moreover, 

the banks’ lending to the property companies comprises a not insignificant share of 

their total lending. The commercial property market is therefore highly important to 

financial stability.

The Riksbank has responsibility for monetary policy. The objective of monetary 

policy is to maintain price stability. This has been interpreted as a low and stable 

inflation rate. however, the Riksbank also has the task of promoting a safe and 

efficient payment system.

The most recent financial crisis has given new life to the debate on whether a 

central bank should try to counteract rising asset prices to prevent bubbles from 

building up. If a house price bubble bursts, house prices fall substantially. It is 

possible that this could have repercussions on the financial system and the payment 
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n  n ThE TASK

system, particularly if the increase in house prices has gone hand in hand with high 

indebtedness. moreover, large fluctuations in house prices can affect the economy 

as a whole and thus monetary policy. At the same time, however, monetary policy 

affects house prices. In addition, a high loan-to-value ratio and a variable mortgage 

rate can make individual households sensitive to changes in interest rates. All in all, 

this means that house prices interact in a complicated manner with the Riksbank›s 

tasks and objective.

ThE TASK

The Riksbank, other public authorities and individual academics have, in various 

contexts, analysed the function of the housing market in Sweden. The results of 

these discussions have not been clear-cut. moreover, they have usually been based 

on individual issues, such as whether a housing bubble has arisen, or how robust 

the system is to isolated events, such as an interest rate increase. The Riksbank 

therefore considers that a more cohesive analysis of the Swedish housing market is 

necessary. The inquiry should examine the relationship between the housing market 

and the Riksbank’s tasks and objective. The commission should examine, on the 

basis of the current regulatory framework, what risks exist in the Swedish housing 

market and what tools the authorities have at their disposal for dealing with them. 

The task includes making international comparisons where this is relevant.

The market for commercial properties, in a number of respects, has been better 

analysed than the housing market. however, considering our experiences of earlier 

crises, the development of this market should also be analysed under the framework 

of the inquiry. 

The commission of inquiry should be given the task of 

• Analysing what factors lie behind Swedish housing prices having risen for 

a long time and why the loan-to-value ratios have increased. The inquiry 

should in this connection analyse whether there are any differences between 

metropolitan areas and other parts of the country.

• discussing the role played by monetary policy in developments in the 

Swedish housing market and how central banks should take developments in 

asset prices into account. 

• discussing what role institutional factors such as the tax system, the financial 

regulatory framework and the forms for housing finance have played in the 

development of the Swedish housing market. 

• Analysing what risks there are with a high loan-to-value ratio and with little 

or no amortisation. 

• Examining what risks arise when the percentage of households with loans at 

a variable interest rate increases. 
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• Examining what events might trigger a fall in house prices and what 

consequences this could have for the economy as a whole, for monetary 

policy, for the financial markets and for financial stability. 

• Examining developments in the commercial property market and discussing 

price developments in this market and the property companies’ leverage 

ratios. 

• Analysing the role that monetary policy can and should play in affecting the 

unfavourable development of credit stocks and property prices. 

• discussing which alternative tools could be implemented to affect such 

unfavourable development, and under which circumstances such tools 

should be implemented. 

• discussing how responsibility for the implementation of such alternative 

tools can be allocated among various authorities. 

CoNSulTATIoN ANd REPoRTINg ThE TASK 

The commission of inquiry shall be carried out within the Riksbank. The Riksbank 

will where necessary make use of the assistance of external experts. The work 

should be reported with appropriate regularity to the Executive Board of the 

Riksbank. The commission of inquiry will consult with finansinspektionen (the 

Swedish financial supervisory authority) and with other authorities concerned. In 

autumn 2010, the commission of inquiry will organise a conference on the housing 

market with the participation of experts from Sweden and abroad. The commission 

of inquiry will present its final report no later than 31 January 2011.

The Commission’s organisation and implementation

The Riksbank’s commission of inquiry into risks in the housing market has been 

produced by a working group composed of employees from the monetary 

Policy department (APP) and the financial Stability department (AfS) under the 

leadership of mattias Persson (head of the financial Stability department) and 

Per Jansson (head of the monetary Policy department). ylva hedén westerdahl 

(head of division, APP) and Albina Soultanaeva (senior economist, AfS) have led 

the practical work of the group and managed the contacts with external experts. A 

steering group has been linked to the working group and this consisted of mattias 

Persson (AfS), Per Jansson (APP), Claes Bergh (adviser to the Executive Board), 

Staffan viotti (adviser to the Executive Board), and others. 

The inquiry has involved around 10 minuted meetings held between the steering 

group and the leaders of the working group. The working group has presented its 

reports to the steering group and received feedback on its work on four occasions. 
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The executive board has been kept up-to-date on the inquiry and its work.

a number of external economists/researchers have been asked to write reports for 

the inquiry.

•  Professor Peter englund has written about swedish housing prices and put 

them in an international perspective, see chapter i.1.

•  Professors Franklin allen and kenneth Rogoff (economic advisers to the 

Riksbank) have written about asset prices, financial stability and monetary 

policy, see chapter iii.1

•  Professor Philip davis, Tatiana Fic and dilruba karim have written about the 

dynamics in the housing market and macroprudential tools, see chapter iii.2.

•  Professor stellan Lundström and bo holmlund, Phd, have written about 

commercial property and financial stability, see chapter V.1.

•  Professor howell Jackson was to write a report on alternative tools and 

an international comparison of the allocation of mandates among public 

authorities. unfortunately this issue has remained unaddressed, as the 

Riksbank was informed at a very late state that Professor Jackson was unable 

to deliver his report.

The Riksbank has also examined, under the umbrella of this inquiry, the opportunity 

to produce more statistics and better indicators of the situation in the housing 

market in sweden. The new statistics include an indicator of stocks of unsold 

housing, information on how long housing has been for sale and the ratio 

between the price advertised and the final price, see chapter iV.1. sometimes 

the Riksbank wishes to be able to shed light on certain issues that cannot be 

addressed with existing statistics. as of autumn 2010 the Riksbank is cooperating 

with the association of swedish Real estate agents. The association sends out a 

questionnaire to its member companies four times a year and the Riksbank has been 

given the opportunity to word a couple of specific questions in the survey. 

on 1 october 2010 the inquiry invited other authorities and private agents 

concerned1 to a round table discussion of the risks in the swedish housing market. 

The participants were invited to discuss the situation in the housing market, that is, 

whether or not they considered housing prices to be overvalued, and whether or not 

they considered households’ debts to be too high. They were also invited to describe 

1  Those who were invited to the meeting were: Finansinspektionen (the swedish Financial supervisory 
authority, the swedish national debt office, the ministry of Finance, the national institute of 
economic Research, the national housing Credit guarantee board, the swedish Financial markets 
Committee, the swedish Tax agency, the national board of housing, building and Planning, the 
swedish homeowners association, the swedish Property Federation, the association of swedish Real 
estate agents, the swedish bankers’ association, se banken nordea, Royal bank of scotland (Rbs), 
sbab, statshypotek, svenska handelsbanken, swedbank, Valuegard, bostadrättsorganisationen sbC 
(tenant-owner organisation).
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their views on future developments, the effects of new regulations, taxes and rising 

mortgages. bengt hansson from the national housing Credit guarantee board, 

Tomas Pousette from sbab and Filip andersson from Rbs began the discussion on 

the situation in the housing market. Lars Frisell, Finansinspektionen and kerstin af 

Jochnick, swedish bankers’ association, introduced the discussion on the effects of 

the new regulations.

on 12 november 2010 the Riksbank organised a workshop on the subject of 

“housing markets, financial stability and monetary policy”. The first session dealt 

with the property market and financial stability. The speakers were Philip davis, 

brunel university, and nancy wallace, berkley university. The second session 

dealt with asset prices, financial stability and monetary policy. The speakers were 

kenneth Rogoff, harvard university, and Claudio borio, bank for international 

settlements (bis). The third session dealt with the housing market and alternative 

tools. The speakers were Franklin allen, wharton university, Cho-hoi hui, hong 

kong monetary authority, and howell Jackson, harvard university. The seminar 

concluded with a panel discussion on how to avoid property prices causing future 

financial crises. Claudio borio, bis, Luci ellis, Reserve bank of australia, stefan 

gerlach, goethe universität, and nancy wallace took part in the panel discussion. 

see chapter Vi.1 for a summary of the workshop.

a draft report was presented by the commission at the executive board meeting 

on 31 January 2011. after this the various reports were translated into swedish and 

english. The reports were then given the same graphic layout. The entire results 

were published on 5 april 2011 as a PdF on the Riksbank’s website, www.riksbank.se,

and in book form.
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 n The Riksbank’s inquiry into  
the risks in the Swedish housing 
market – summary
Per Jansson and Mattias Persson*

Throughout history, the development of the property market has played a 

prominent role in economic crises. The Swedish crisis of the 1990s and the most 

recent global crisis are only two examples of how falls in property prices have 

caused major disruptions to both the financial sector and the economy as a whole. 

one common feature for property-related crises is that they are, in principle, 

always preceded by longer periods of rising house prices and increasing household 

indebtedness.

Looking more closely at individual countries during the current crisis, we can 

identify a connection between the development of housing prices and indebtedness 

on one side and the depth of the crisis on the other. The countries affected most 

severely were those experiencing the steepest fall in prices. Frequently, these were 

also the same countries that had experienced the highest levels of household 

indebtedness and the strongest growth in housing prices before the crisis.1 

house prices and lending to households also increased strongly in Sweden 

for a number of years prior to the financial crisis. however, unlike in many other 

countries, Swedish house prices hardly fell at all during the crisis and continued 

to rise thereafter. That house prices did not fall was undoubtedly one of the 

reasons that the effects of the crisis were milder in Sweden, as this contributed 

to maintaining demand in the economy. but, at the same time, the combination 

of continued rising house prices and the fact that, for a long time, household 

borrowing had been increasing faster than household incomes was cause for 

concern.

Considering this development, in February 2010, the Riksbank’s executive board 

decided to hold an inquiry into the risks in the Swedish housing market. This inquiry 

has now been concluded and its results are presented in this volume. The inquiry 

consists of a total of 12 reports written both by economists/researchers at the 

Riksbank and Swedish and foreign economists/researchers outside of the bank. As 

*   Per Jansson, head of department, Riksbank’s Monetary Policy department. Mattias Persson, head of 
department, Riksbank’s Financial Stability department. 

1  See glick R. and Lansing k. J. (2010), “global household Leverage, house Prices and Consumption”, 
FRBSF Economic Letters, 2010-01.
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those responsible for this work, we will here try to summarise the most important 

results, in our view, of the inquiry. 

how does the housing market affect the macroeconomy?

As a starting point for our discussion, it may be helpful to present a schematic 

description of how different factors may affect the housing market and how 

the housing market may affect the rest of the economy. This is illustrated by the 

following figure. 

Figure 1. The housing market and the macroeconomy      

THE CONSUMPTION
CHANNEL

Households’ economy

Households’ economy
- Employment
- Demography
- Etc.

Institutional factors
- Regulations
- Taxes
- Etc.

Financial factors
- Credit supply
- Credit costs
- Etc.

The macroeconomy

The housing market

THE FINANCIAL
STABILITY CHANNEL

The financial system

The housing market is affected by real, institutional and financial factors, such as 

demographic developments, taxes and credit supply. Monetary policy primarily 

influences the housing market through its effects on household mortgage 

expenditure. events on the housing market, in turn, affect the macroeconomy, for 

example employment, gdP growth and inflation, through two channels that can be 

designated the consumption channel and the financial stability channel. 

The ConSUMPTion ChAnneL

Changes in housing prices affect household consumption in different ways. when 

housing prices rise, household wealth increases. when households become richer 
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in this way, they may increase their consumption.2 houses can also be used as 

collateral for loans and if the value of homes increases, it can become easier for 

households to borrow and they can borrow on better terms. if housing prices 

fall, the mechanisms are, of course, the opposite – household wealth decreases, 

households find it harder to borrow, and the terms become less favourable. 

Furthermore, if the upturn phase of housing prices is characterised by an 

excessively optimistic view of future developments, a situation may develop in which 

a steep fall in housing prices leads households to adjust downwards the debt level 

with which they feel comfortable in the long run. Consumption thus decreases, not 

only because homes are decreasing in value and households are finding it harder to 

borrow, but also because households are prioritising the repayment of their debts. 

The FinAnCiAL STAbiLiTY ChAnneL

A fall in housing prices can lead to greater problems for the macroeconomy than 

just a drop in consumption.  in the event of a fall in prices on the housing market, 

a situation may arise in which households’ mortgages exceed the value of their 

homes. if this takes place at the same time as a deterioration in households’ ability 

to repay their loans, for example due to increased unemployment, losses will arise 

in the credit institutions in the same manner as happened in many countries during 

the last financial crisis. if the losses are comprehensive enough to cause solvency 

problems among institutions, there exists a risk that the stability of the financial 

system will come under threat. 

however, the situation need not deteriorate to the extent that credit institutions 

encounter actual solvency problems for stability problems to arise. All that may 

be needed is a situation in which the development of the housing market makes 

the institutions’ creditors see a significant degree of uncertainty regarding their 

investments. This may, in turn, cause them to withdraw their funding. if this 

happens, the result may be a constrained liquidity situation throughout the entire 

financial system. This is also something that happened in some countries during the 

last financial crisis.

Regardless of how stability problems may be manifested, there is a risk that this 

will lead to the credit allocation in the economy being impacted by supply and price 

shocks or in the functioning of the financial system coming under threat. Thus, in 

2  Theoretically, it is not obvious that changes in housing prices will affect consumption in the economy 
as a whole (see, for example buiter w.h. (2008) “housing wealth isn’t wealth”, nbeR working 
paper no. 14204). At the same time as some households benefit from higher housing prices, others 
are disadvantaged, for example young households that are not as well established on the housing 
market. empirically, however, there seems to be a connection between changes in housing prices and 
consumption (see, for example, davis, e.P. (2010), “new international evidence on Asset-Price effects 
on investments, and a Survey for Consumption”, oeCd economic Studies vol. 2010).
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this channel, the macroeconomic disruptions do not take the form of a demand 

shock, but rather that of frictions in the supply of financial services. 

Some key issues in the inquiry

Let us now summarise what we consider to be the most important results of 

the inquiry. we will do this by examining a number of central issues and briefly 

presenting our interpretation of the inquiry’s conclusions. in certain cases, this will 

involve considering the results of several reports.

whAT RoLe CAn MoneTARY PoLiCY PLAY To PRevenT RiSkS on The hoUSing 

MARkeT?

Considering the problems a fall in housing prices may cause, we would obviously like 

to avoid the build-up of imbalances that sooner or later would risk leading to large 

decreases in price. The issue of what role monetary policy can play in the prevention 

of such imbalances in the housing market has long been debated in international 

research and is also addressed here in several reports (Allen and Rogoff, chapter 

iii.1, Claussen, Jonsson and Lagerwall, chapter ii.1, and davis, Fic and karim, 

chapter iii.2). This is an issue in which, so far, there are no definite answers, and in 

which more research is needed. however, our interpretation is that we are, at least, 

starting to approach a consensus that can be described in the following manner. 

even if the policy rate has a part to play in the development of the housing and 

mortgage market, monetary policy may need to be complemented with other 

measures. The policy rate has an ‘across-the-board’ effect and cannot be used 

to dampen a specific part of the credit market. Model simulations of the Swedish 

economy by Claussen, Jonsson and Lagerwall indicate that it would have been 

difficult to dampen the rise of housing prices through monetary policy without 

this also having significant negative repercussions on the rest of the economy. 

Simulations by davis, Fic and karim indicate that specific measures to prevent 

systemic risks (macroprudential policies) are more effective than monetary policy 

when it comes to affecting housing prices and indebtedness.  

The question of how monetary policy and a macroprudential policy should best 

be coordinated still remains to be answered in many ways. Research in this area is 

still in its infancy. This also applies to the matter of the degree to which monetary 

policy affects risk-taking among economic agents, for example whether risk-taking 

tends to increase after a longer period of low interest rates. if monetary policy has 

such a “side effect”, the central banks may need to take this into consideration. 

Research is also underway within this area, and it will be interesting to follow its 

results.
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when it comes to finding a suitable combination of measures, it is obviously 

important that, in every situation, an attempt is made to identify the driving forces 

behind the development and the most prominent risk factors, as far as this is 

possible. An alarmingly rapid increase in house prices and credit growth is often 

a symptom of underlying problems, such as shortcomings in credit assessments 

or a generally overheated economy. both driving forces and risk factors can vary, 

not only over time but also between countries. of course, the more successfully 

a diagnosis is made, the more favourable the conditions will also be for the timely 

implementation of a successful treatment. however, experiences from the last crisis 

have shown that it is not always so easy either to identify the underlying problems 

or to adopt measures to correct them in time.

iS The SwediSh hoUSing MARkeT oveRvALUed?

in retrospective, recent events in many countries may be described as a build-

up of credit and house price bubbles, which then burst with major negative 

consequences for the economy. one important question from a Swedish point of 

view is thus whether the Swedish housing market at present is overvalued. This issue 

is addressed in the reports by englund (chapter i.1) and by Claussen, Jonsson and 

Lagerwall.

both of these reports find that the high Swedish housing prices can largely be 

explained by what are usually called fundamental factors – that is to say that there 

are natural economic explanations for the price increases that have taken place. 

For example, the development of household incomes has been strong, real interest 

rates have decreased and the supply of housing has increased only modestly. in 

many countries, the rate of housing construction also increased strongly in the years 

before the crisis, which exacerbated the problems when the crisis arrived. 

The conclusion that developments in Sweden largely have natural explanations 

seems reasonable, even if – as the report by Finocchiaro, nilsson, nyberg and 

Soultanaeva, chapter ii.3, observes – we should be careful not to attach too much 

significance to assessments of this kind. it should, for example, be borne in mind 

that opinions were divided on whether the US housing market was overvalued more 

or less right up until prices started to fall. 

At the same time, the report by englund points to an important circumstance: 

there may be reason to ask whether the fundamental factors explaining the 

development of the housing market themselves are on reasonable levels. in 

particular, englund highlights the low rate of housing construction over the last 

15-year period and the unusually low real interest rate. A partly-related observation 

in the report by Claussen, Jonsson and Lagerwall is that housing prices, even if 

they can largely be explained by fundamental factors, are above the long-term 

trend. So the existence of natural explanations for the high Swedish housing prices 
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does not necessarily mean that these will develop smoothly in the period ahead. 

one conclusion of this is that the term “bubble” is ambiguous and we should 

perhaps be cautious about using it at all, particularly for non-financial assets. one 

reflection that can also be made is that if any fundamental factor should change 

relatively rapidly, the effects of this on the economy could very well be dependent 

on the level of household indebtedness. Consequently, the risks could be greater if 

households have a high level of indebtedness, regardless of whether housing prices 

are fundamentally justifiable.

woULd FinAnCiAL STAbiLiTY be ThReATened bY A FALL in hoUSing PRiCeS? 

if there should be a larger fall in prices on the housing market in the period ahead, 

one central issue will concern the extent towards which this would form a threat to 

financial stability. in terms of Figure 1, the question could be expressed as: will a fall 

in housing prices only affect the macroeconomy via the consumer channel or can 

we expect effects via the stability channel too?  

The risk that households will encounter problems leading to loan losses is, of 

course, related to the extent of their debts. it may also be related to how sensitive 

households are to interest rate changes. As is noted in the report by Johansson, 

Lagerwall and Lundvall, chapter ii.2, the percentage of housing loans at variable 

interest rates has increased relatively strongly in recent years, which has also made 

households more interest-rate sensitive. At the same time, this has increased the 

possibilities for monetary policy to influence the national economy. 

Jönsson, nordberg and wallin Fredholm, chapter ii.4, investigate how debt-

servicing ability among households with new mortgages may be affected by 

unfavourable economic scenarios. Their main conclusion is that it does not seem as 

though the loan losses that the Swedish banks may incur on household mortgages 

will form any direct threat to financial stability. As noted, for example, by the report 

by Lundström and nordlund, chapter v.1, the problems arising during the Swedish 

crisis of the 1990s were caused by loan losses on commercial properties (that is, not 

normal homes). 

in a review of international research, davis, Fic and karim observe that even 

if the development of housing prices seems to be an indicator of banking crises, 

it is primarily in the United States that falls in prices on the housing market have 

historically tended to lead to bank failures. Above all, this is probably due to the 

greater possibilities US borrowers have when it comes to discharging themselves 

from their obligation to repay their debts, as Andersson and Lindh, chapter ii.6, 

describe in their report on differences between the US and Swedish regulations for 

insolvent mortgage holders. 

in their report, Janzén, Jönsson and nordberg, chapter ii.5, analyse, among other 

things, how the banks’ funding may be affected by a fall in housing prices. one 
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conclusion they reach is that the credit quality of the instruments largely used by 

the banks to borrow capital on the financial markets – covered bonds – should not 

be threatened. despite this, a significant refinancing risk linked to these bonds may 

exist for the banks. A large part of these securities are currently owned by foreign 

investors and, in times of unrest on the financial markets, foreign investors have 

often turned out to be particularly “fickle”. The rapid increase of loan volumes 

through the entire financial crisis and the continued rise of housing prices may lead 

investors to start to question how the liquidity and price of these bonds may come 

to be impacted by any future unease on the housing market. The banks are running 

a refinancing risk which, as the financial crisis of 2008 demonstrated, may become 

problematic. The banks thus have reason to contribute towards decreasing the risk 

of serious imbalances on the housing market.

in terms of Figure 1, it can thus be said that, in the event of a fall in housing 

prices, the Swedish macroeconomy would primarily be affected through the 

consumption channel, and probably also partly through the financial stability 

channel – in which this second effect should primarily be a matter of increased 

problems in the banks’ funding of Swedish mortgages.

whAT ShoULd be done?

The inquiry points out a few areas where, from a Swedish point of view, it is 

important to devote resources so that progress can be made fairly quickly. This 

involves determining which tools would be suitable for the prevention of systemic 

risks, as well as the closely-related issue of deciding on the division of responsibility 

in the use of these tools. Ultimately, responsibility for ensuring that all of these 

pieces are put into place lies with the government and the Riksdag. one important 

link here is the financial crisis commission3 recently appointed by the government. it 

also involves determining which further data would need to be provided to form a 

good basis for the decision. 

Alternative tools 

As we have just observed, it is likely that macroprudential policies are often better 

suited than policy-rate increases to the prevention of imbalances on the housing 

market. For the sake of simplicity, let us call these measures “alternative tools”, as 

they can be seen as an alternative to raising the policy rate. The report by davis, Fic 

and kim, chapter iii.2, includes an outline of international experiences of alternative 

tools, while the report by Andersson, Claussen, Lagerwall and Torstensson, chapter 

iii.3, focuses on conditions in Sweden. both reports provide valuable reviews of 

the alternatives on offer. The second of these reports also reaches some tentative 

3  See the government press release of 3 February 2011, www.sweden.gov.se/sb/d/14393/a/160326.
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conclusions concerning the efficiency and suitability of various tools, but it is clear 

that more work will be needed before a more definitive ranking can be made.

Considering that the housing market has developed differently in Sweden as 

compared with many other countries, this is an urgent task. For example, should 

housing prices and the build-up of debts among households continue to increase, 

the Riksbank and other authorities must be ready to act. Consequently, we need to 

continue to prepare measures that can be implemented in a rapid and coordinated 

manner, should this be necessary.

The division of responsibility

The issue of which alternative tools may be suitable cannot be analysed separately 

from the issue of who should bear responsibility for these tools. This issue is also 

discussed in the report by Andersson, Claussen, Lagerwall and Torstensson. The 

issue of responsibility is complicated by the facts that the housing market can affect 

the macroeconomy via two channels and that several authorities are active within 

policy areas in which these channels are significant. given the existing institutional 

framework, Finansinspektionen (the Swedish Financial Supervisory Authority) 

and the Riksbank appear to be the most appropriate candidates, although other 

arrangements are also conceivable. here, too, it seems clear that further studies 

will be needed. Ultimately, of course, this is an issue that must be determined on a 

political level. 

in our opinion, the most central issue is not which authority is chosen, but that 

responsibility is made clear. An arrangement based on divided responsibility and 

coordination between authorities will risk leading to passiveness and measures not 

being adopted when the need arises. This is also a lesson that has been taken to 

heart in many countries following the crisis.

The government commission into the financial crisis has been assigned to 

examine this more closely, among other tasks. The faster we can find a satisfactory 

solution for how responsibility, authority and tools should best be allocated 

between different authorities, the better.

Data requirements

one precondition for conducting a thorough and systematic analysis of the housing 

market and obtaining early indications of the build-up of risks is, of course, that 

there is access to relevant and reliable statistics. Soultanaeva and nordberg, chapter 

iv.1, describe how, over the last year, the Riksbank has increased its efforts to 

collect data for its analysis of the housing market in Sweden. however, a number of 

areas remain in which statistics need to be developed.
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•  Microdata on household mortgages, with the same level of detail as 

Finansinspektionen’s mortgage survey4.  one alternative would be to carry 

out a similar mortgage survey, but including more detailed statistics on 

households’ financial positions and taking place more frequently. Another, 

more ambitious proposal would be to create a central credit and loan register 

for mortgages and other debts, based on reporting on the individual level 

from banks and other monetary financial institutions. A credit and loan 

register should make it possible to answer those questions regarding which 

the responsible authorities currently have incomplete information, such as 

the size of amortisations, remaining fixed-interest periods, assigned loans 

and so on.

•  Microdata on households’ financial assets. The discontinuation of the 

compilation of wealth statistics led to a deterioration of the possibilities 

for making stability assessments on the basis of the household sector’s 

economic conditions. The development of a new register-based wealth 

statistic to replace the discontinued statistic is desired. 

•  Micro and macrodata concerning households’ real assets. At present, 

the analysis is based on rateable values. A debate on the property tax is 

currently underway, and could lead to the abolition of rateable values. 

Should this happen, the analysis of households would suffer. if rateable 

values are abolished, a register-based statistic showing property values 

should be developed.

•  A better price index for housing. At present, Statistics Sweden publishes a 

quarterly real estate price index for one- and two-dwelling buildings for 

permanent living, buildings for seasonal and secondary use, and agricultural 

real estate. in the metropolitan areas, owner-occupied apartments are an 

important type of housing. A price index for owner-occupied apartments 

that includes information from the apartment register would facilitate this 

analysis. 

•  bidding statistics. numbers of bids and bidders signal changes in demand for 

housing. 

one possibility would be to take a consolidated approach and appoint a commission 

of inquiry into how the official statistics, including microdata, could be improved to 

increase the possibilities for maintaining financial stability and preventing financial 

crises. it would also be desirable for all relevant data to be gathered in one location, 

preferably Statistics Sweden.

4  “The Swedish Mortgage Market and bank Lending”, Finansinspektionen, February 2010.
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Some concluding thoughts

As this summary makes clear, the inquiry has not answered all questions. on the 

other hand, this may not be particularly surprising. These questions are often 

complex, and many of the areas addressed are presently the focus of intense 

international research. 

we should also be aware that certain questions will probably never receive a 

definite answer. it can certainly be observed that the risks on the housing market 

are not constant, but vary over time depending on the development of various 

underlying explanatory factors. however, it will never be possible to determine, with 

certainty, the right time to adopt measures to dampen a troubling development on 

the housing market. it is not possible to “calculate” with certainty the exact level of 

household debt or of housing prices that would indicate the most appropriate time 

to act. 

This uncertainty is something we will have to live with. The responsible 

authorities must make the best assessment they can and, on the basis of this and 

the risk aversion they have, take a decision. however, we consider that the financial 

crisis has made abundantly clear that measures are needed to counteract the risky 

development of the housing market. it is not enough to have a strategy based on 

taking care of the problems once they have materialised, for example with the 

assistance of monetary policy measures.

however, even though a number of questions have thus been left unanswered, 

the inquiry has deepened our understanding of many areas and provides a valuable 

summary of the state of our knowledge, such as it is today. it also indicates areas in 

which it is essential that we attempt to advance the boundaries of our knowledge. 

From a Swedish point of view, the immediate future will, above all, involve 

specifying the appropriate tools for the prevention of systemic risks, investigating 

and specifying how the allocation of responsibilities should look as regards using 

these tools, and producing more and better data as a basis for decisions. in our 

opinion, the inquiry has provided a strong and stable basis for continued work. 
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 n swedish house prices in an 
international perspective
Peter englund*

The paper aims to assess which factors can explain the development of house 

prices. Can prices be explained by fundamental factors of demand and supply and, 

if so, which are the most important fundamentals? Or, do house and apartment 

prices tend to deviate from fundamentals due to irrational expectations or other 

factors? What is the importance of institutional factors like taxes and credit market 

conditions? The focus is on understanding the rapid increase of Swedish house 

prices in recent years. We show that much of the price increase can be explained 

by the decrease of after-tax capital costs due to falling real interest rates and 

a reduction of the Swedish taxation of the returns to owner-occupied housing. 

Further, the value of owner-occupied housing services has increased beyond 

the increase in rental apartment rents as a result of a lack of new construction. 

Understanding why housing supply has been so little affected by the increase in 

house prices remains a challenge for future studies.

* stockholm school of economics; peter.englund@hhs.se. i am indebted to Timotheos mavropoulos for 
dedicated research assistance, and to albina soultanaeva for constructive comments on earlier drafts.
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The house price boom that started in the mid 1990s is unprecedented in recent 

history, both in length and magnitude. Figure 1 illustrates the price development for 

a selection of countries. in all cases, prices more than doubled between 1995 and 

the peak in 2007-08. in great britain house prices increased more than four-fold 

and in spain and norway more than three-fold. after 2008, prices have come down 

in some countries but continued to increase in others, including sweden. This report 

aims to assess which factors can explain the development of house prices. Can 

prices be explained by fundamental factors of demand and supply and, if so, which 

are the most important fundamentals? or, do house and apartment prices tend to 

deviate from fundamentals due to irrational expectations or other factors? what is 

the importance of institutional factors like taxes and credit market conditions? The 

focus is on understanding the development of swedish house prices, particularly 

in recent years, but we will draw on lessons from international research and make 

comparisons with the development in other countries.

as a background, the first section discusses briefly a number of stylized facts 

about house prices: (i) house prices tend to increase in real terms over the long 

run, (ii) house price changes are cyclical and positively correlated with the general 

business cycle, (iii) house price changes are predictable; price increases above 

trend tend to be followed by further price increases in the short run but over the 

longer term house prices tend to revert towards the trend, (iv) house price changes 

are generally positively correlated across countries, (v) house price changes are 

positively correlated across different types of dwellings and across regions within a 

country, (vi) house price changes are positively correlated with market liquidity (the 

number of sales). 

houses have the double characteristic of being both durable consumption goods 

and assets. it is crucial to distinguish between the price of the housing services – 

corresponding to the rent that a renter would pay to his landlord – and the price of 

the house itself. There are hence two questions to answer. First, what determines 

the value of housing services? second, what determines the price of the asset that 

gives the owner the right to these services, today and in the future? The answer 

to the latter question depends on the rate of return that the typical home buyer 

requires on her investment, or expressed differently the costs of funding for a 

typical home investment. This question will be discussed in section 2. in section 3, 

the perspective switches to the fundamental determinants of the price of housing 

services, that is the factors that affect the supply and demand of housing services.

The market’s willingness to pay for a house depends on the capital costs of 

holding the house and the costs of operating and maintaining the house in order 

to “produce” housing services. The sum of these costs defines the user cost of 

housing. Capital costs depend on mortgage interest rates, borrowing opportunities, 

capital gains expectations and taxes. These costs have fallen dramatically over 
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the last couple of decades as a result of lower interest rates and easier access 

to borrowing. in sweden, reduced housing taxation has further contributed to 

reducing the user cost of housing. with reduced user costs homebuyers can 

afford paying higher house prices. The question is how much higher. To provide a 

benchmark, we measure the value of housing services by apartment rents. we may 

then compare the ratio of rent to price with the development of user cost. as it 

turns out the user cost and the rent-to-price ratio in sweden track each other quite 

closely from the mid 1980s until today. This suggests that, taking rents as given, 

the gradual reduction of user cost can explain almost all of the price increase from 

the trough of the house price cycle in the mid 1990s until today. This conclusion 

comes with some caveats relating to capital costs, expectations and borrowing 

constraints. discussing these factors separately, we still conclude in section 2 that 

the development of user cost – essentially the sharp reduction of the real interest 

rate – can fully explain the sharp increase in the ratio of house prices to rents. This is 

mainly discussed in the swedish context, but the decrease of real interest rates has 

been a world-wide phenomenon. 

we next ask, in section 3, what determines the cost of housing services and look 

at the determinants of demand and supply. The discussion combines a selective 

survey of the international research literature with a more specific discussion 

of swedish developments. on the demand side, the evidence from numerous 

empirical studies indicates that the demand for housing services increases roughly 

in proportion to income, i.e. the income elasticity of demand is around unity. in 

contrast, demand appears to be quite insensitive to variations in rent; the price 

elasticity seems to be below unity. This means that if supply does not keep track 

with demand increases due to income and other fundamentals, the price change 

needed to maintain balance between demand and supply may be substantial. in 

other words, the price sensitivity of housing supply is a crucial factor that determines 

the link between fundamentals and housing prices. it is generally agreed that 

supply, in particular in the short run, is quite inelastic with regard to house prices. 

Looking at swedish data, the response of construction to the sharp increase in 

house prices in recent years has been very modest. supply has not increased enough 

to keep pace with demand and this can explain an increase in the shadow rent of 

owner-occupied housing beyond the modest increase in rental apartment rents. 

understanding why there is so little supply response even to quite dramatic price 

changes is a key issue for a better understanding of housing markets, in sweden and 

other countries. 
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1.  stylized facts about house prices

in this introductory section, we will briefly state and discuss some general features 

of house prices that are common to most housing markets, across different 

countries as well as over different time periods. in order to do this, it is necessary 

to take a longer time perspective. Figures 2a and 2b depict the development of 

inflation-adjusted prices of owner-occupied homes since the 1970s and 1980s for 

a number of these countries, and Figure 3 shows the corresponding development 

across different regions in sweden. a number of features of house prices are 

apparent.1

Real house prices have been increasing trend-wise over the last 40 years 

all countries record an increase in the house price index between the starting and 

end point of the data series. To take a few examples based on Figure 2, the average 

rate of yearly price increase over the 30-year period 1978-2008 was 4.1 percent in 

great britain, 3.6 percent in spain, 3.1 percent in the netherlands, 2.5 percent in 

norway, 2.1 percent in Finland, 1.7 percent in denmark, 1.2 percent in sweden and 

1.1 percent in the united states. The main underlying reason for this increase is in all 

likelihood related to urbanization and the growth of population and income levels. 

with a large and increasing number of ever richer households living in cities, an 

increased demand for housing will increase the pressure on centrally located land. 

For the united states, the share of land in the price of the average home increased 

from 32 percent in 1984 to 50 percent in 2004 (davis and Palumbo, 2008). 

Looking across countries, house prices in densely populated countries, where the 

land component is more important, have generally risen faster than prices in more 

sparsely populated countries. but that tendency is not without exceptions, with high 

rates of increase in relatively sparsely populated countries like spain and ireland. 

The role of land prices is even more apparent when comparing different regions 

in a single country. Figure 3 shows the development of real house prices across the 

main swedish regions. in the major metropolitan areas of stockholm, göteborg and 

malmö, the 2010 price level is around two and a half time as high as in the early 

1980s, whereas prices have hardly increased at all in the sparsely populated parts 

of the country where population is declining and the cost of land is a negligible part 

of house prices. note that malmö, which is getting more and more integrated with 

Copenhagen, has had the highest price growth of all regions. 

The recent 40 years are special in some respects. in particular, the deregulation 

of credit markets in most countries have made owner-occupied housing more 

1 The price indexes underlying Figures 1 and 2 have been compiled by bis. The indexes generally refer 
to owner-occupied one-family houses. The discussion in the paper is perfectly general, however, and 
applies in principle to all kinds of owner-occupied housing including apartments. in the text, i will use 
the term houses throughout.
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broadly attractive and may have lead to an increase in the price level more as a 

result of a transition between two regimes than as an expression of a long-run 

trend. For this reason, a longer time perspective on house prices is warranted. 

such data are only available from a few countries: eichholtz for amsterdam houses 

starting in the 17th century, eitrheim and erlandsen for norway starting in the 19th 

century, stapledon (2010) for australia starting in 1880, and shiller (2005) for us 

prices from around 1900. broadly speaking, these studies indicate that real house 

prices have been close to constant over long periods. it is, for example, striking 

that u.s. house prices fell by a third during the inter-war period.2 The problems of 

constructing a price index, controlling for quality, is particularly serious over the long 

term (see the appendix for a brief overview of techniques for constructing house 

price indexes). hence, these long-term trends need to be taken with a grain of salt. 

House prices move in long cycles 

For most countries there are well-identified turning points of the house price cycle 

– for sweden peaks in 1979 and 1989-91 and troughs in 1985-86 and 1993-96. 

in a recent study agnello and schuknecht (2009) identify such turning points for 

18 developed countries covering the period 1970-2007. Peaks and troughs are 

identified by a sign change in the first difference of data that are filtered in order to 

remove the trend. interestingly, the current swedish boom starting in 1997 stands 

out as the longest (11 years) of all booms that the authors identify. They also find 

it to be the severest, with a cumulative price increase of 67 percent above trend 

counted from start to peak. whereas the particular definition of severity used 

by the authors may be discussed, this highlights an important lesson. due to the 

strong cyclicality of house prices, the time period considered in any international 

comparison has a decisive impact on the results. most comparisons look over a 

shorter horizon than the three decades covered in Figure 2 and end up with very 

different rankings. as an example, looking at the period 1995-2008 would yield a 

yearly rate of real price increase in sweden of 6.6 percent, second only to ireland 

with 7.8 percent per year. 

House prices are predictable

The observed cyclicality indicates that house prices are predictable in the short and 

medium run. several studies have established a strong autocorrelation in the rate 

of house price change. The first-order autoregressive coefficient in yearly data may 

be on the order of 0.4 (see e.g. englund and ioannides, 1997), quite high relative 

to typical financial assets. it is, hence, rational to extrapolate recent price changes 

2 shiller (2007) has taken the long-run constancy of u.s. house prices as an indicator that the post-2000 
development – leading to an all-time-high ratio of house prices to income – represents a “bubble”. 
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into the (near) future. on the other hand, there is also a tendency for house prices 

to revert towards their trendwise development in the longer run. This has been 

confirmed in numerous studies that will be briefly discussed in section 3.5 below. 

hence, while increasing house prices can be expected to continue to increase for a 

while, the house price level will tend to revert towards trend eventually.

The strong predictability of house price changes may suggest that the housing 

market is not informationally efficient. it appears that one could make money by 

buying when prices are rising and when prices are low relative to the long-run 

trend and selling when prices are falling and when they are high relative to trend. 

This conclusion does not follow immediately, however. First, the capital gain is only 

part of the return to housing. The other part is the value of the housing services 

generated by the dwelling, the rent that the homeowner as a consumer of housing 

services “pays” to himself in his capacity of the owner of the house. unfortunately, 

this implicit rent is hard to measure with any accuracy, in particular in a country 

like sweden where access to the rental market is rationed for most households. 

second, the potential gains are limited by the absence of a well-developed buy-to-

let market in many countries including sweden. Third, there are large transaction 

costs associated with exit and entry in the housing market. The most thorough 

study trying to measure the full return is by meese and wallace (1997). based on 

observations of rents in the second hand market in san Francisco, they conclude 

that housing returns are indeed predictable, but that the potential gains from 

arbitrage transactions are within the bound set by transaction costs.

House prices are correlated across countries

Figures 2 give a clear picture of joint dynamics across countries, in particular 

after 1995. This may both reflect the influence from common global business 

cycle components and more direct effects across housing markets. The latter 

would come from mobility between markets that would tend to equalize house 

price movements. a recent study by Vansteenkiste and hiebert (2009) tries 

to disentangle these two effects. The authors analyze quarterly data from ten 

euro area countries over the period 1989-2007. They estimate a global vector-

autoregression model including three variables: real house prices, real disposable 

income and real interest rates. They conclude that direct spillover effects from 

house price shocks in one country to house prices in other countries are small. The 

correlation of house prices across countries is likely to reflect that macro variables 

are correlated.

The correlation between house prices and the business cycle may have different 

causes. on the one hand, causation runs from macroeconomic variables to house 

prices. income and unemployment have a direct influence on the demand for 

housing services and, hence, on house prices. Likewise, supply factors like building 
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costs and new construction exert an impact on house prices. on the other hand, 

causation runs back from house prices onto the components of macroeconomic 

demand. most obviously, high house prices stimulate new construction. There 

also appears to be a link between house prices and consumption. indeed, several 

econometric studies (e.g. Case et al., 2005, for the u.s., slacalek, 2009, for a panel 

of european countries and berg and bergström, 1995, for sweden) have estimated 

that the marginal propensity to consume out of housing wealth is about as large 

as the propensity to consume out of financial wealth. This may seem surprising 

since a higher house price level also means a higher cost of housing services (i.e, 

in an aggregate sense housing wealth is not net wealth; buiter 2008). hence, in 

a standard life cycle model an increase in housing wealth should have little or no 

impact on consumption for the average household. The most likely reason why 

there nevertheless is an empirical relation between housing wealth and consumption 

is that a fraction of home owners are credit constrained. higher house prices will 

release these constraints and allow the households to take out an extra mortgage, 

which can be partly used for consumption. Lower house prices on the other hand 

will further constrain consumption opportunities. 

House prices are positively correlated across regions within countries

This correlation is evident in the swedish data depicted in Figure 3. a basic reason 

for this pattern is that differences in costs of living (including housing) give 

incentives for migration. in a world of mobility across regions, differences in housing 

costs would tend to offset differences in income opportunities so as to equalize real 

income across regions. if income opportunities are driven by national shocks that 

affect housing demand more or less simultaneously across the country, we would 

expect to see positive correlations in house prices across regions. however, as the 

u.s. experience before 2000 tells us, house price correlations may be low if income 

shocks are local and there are strong regional business cycles. more recently, of 

course, all major u.s. regions experienced a coordinated boom as well as a common 

downturn, although with large differences in magnitude. 

in general, the amplitude of the house price cycle tends to be higher in 

expanding regions where the price level is high. Compare, e.g, the volatility in many 

high-price coastal areas in the u.s. with the relative stability in low-price midwest 

cities. For sweden, Figure 4 depicts relative price indexes in different regions 

(expressed as a ratio of the national price index). we see that the relative indexes 

diverged in the boom of the late 1980s, but had converged almost all the way back 

to the 1985 situation at the bottom of the cycle in 1995. one explanation is the 

new construction that occurred in the regions where prices had increased the most. 

after 1995, dispersion has increased continuously during the boom but with some 

tendency towards compression as prices started to fall in 2008-2009.
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Prices of different types of dwellings move together

swedish households have access to two types of owner-occupied housing: one-

family houses and apartments owned via shares in cooperative housing associations 

(coops for short). unfortunately, statistical analysis has to be restricted to one-

family homes, since indexes for coop prices are only computed since 2005. Figure 

5 compares the coop indexes (3-month averages of the hoX Valueguard monthly 

indexes) and the indexes for one-family houses for stockholm. it is hard to draw 

strong conclusions from a five-year period, but the graph indicates that the two 

markets are closely related and that coop prices are somewhat more volatile than 

house prices.

There is a positive correlation between the rate of price change and the number 

of transactions

when housing markets move from boom to bust, this is usually accompanied 

by a decreasing market activity. when the market turns downwards, not only 

do prices stagnate but fewer houses are offered for sale and it takes longer time 

before transactions are completed. The housing market moves from hot to cold. 

hort (2000) has estimated a model on data for swedish regions and shown that 

transaction responds before price to shocks to economic fundamentals (interest 

rates). Figure 6 illustrates the development of price and transaction volume in 

sweden. The correlation is particularly strong around the crisis in the early 1990s, 

where price decreases of more than 10 percent per year were accompanied by 

sales volumes almost half the normal level. a similar pattern was also apparent 

in 2008-09 with stagnating prices and sharply reduced volume. at least three 

different mechanisms have been suggested to account for this pattern. a 

behavioral story says that sellers are unwilling to reduce their asking prices below 

their original purchase price. This pattern has been confirmed by genesove and 

mayer (2001) for new york condominiums, but is only relevant in times of falling 

prices. another explanation (stein, 1995, ortalo-magné and Rady, 2006) relates 

to the lock-in effects of borrowing constraints. with increasing prices, those 

constraints will be released and young households (typically more likely to be 

credit constrained than older ones) will be able to trade up the housing ladder. 

a third explanation (berkovec and goodman, 1996, genesove and han, 2010) 

emphasizes informational asymmetries. This view builds on the fact that the average 

buyer inspects many different houses and, hence, may have a better overview 

of the market than the average seller. For this reason sellers should be quicker to 

adjust their reservation prices as market conditions change. if demand is generally 

increasing, then there should be good deals available and sales will go up before 

buyers have adjusted their asking prices. Conversely, a negative demand shock 
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should result in fewer transactions during a transition period until sellers have 

learned about the new market situation. on such a housing market the number of 

transactions will be a leading indicator of future price changes. Research on dutch 

data (de wit et al., 2010) is consistent with this third explanation of the price-

volume correlation. 

2. The valuation of housing assets

basically, houses are like any other asset. They generate income today and in the 

future, and their value depends on the rate at which this income stream is valued 

(the discount factor). For rental housing the income and the asset price – the 

rent and the price of rental apartment buildings – are set in separate markets and 

observed separately. For owner-occupied homes, the asset market and the market 

for housing services are integrated and there is only one price set in the market: the 

asset price. it is nevertheless fruitful to separate the two markets conceptually. This 

highlights that house prices may change for either of two reasons: due to shocks 

that affect the balance between the demand and supply for housing services and 

due to shocks to the rate at which the values of those services are discounted.

2.1  The RenT-PRiCe RaTio and The useR CosT

a natural benchmark for the price of owner-occupied houses is the cost of rental 

housing. if there existed a well functioning rental market that offered housing 

services that were good substitutes for owner-occupied housing, then the cost of 

housing consumption for the two modes of tenure would have to follow each other 

closely. For a renter the cost of housing services is simply the rent she is paying to 

the landlord. For an owner occupant the corresponding cost (the user cost) consists 

of capital costs minus expected value changes plus operation and maintenance 

costs. 

The key component of user cost is the real after-tax interest rate. its development 

in sweden over the last 30 years is depicted in Figure 7 based on the five-year 

mortgage rate with inflation expectations measured from household surveys. 

essentially there are four rather distinct sub-periods with the interest moving from 

sharply negative (around -5 percent) in the early 1980s to around zero in the latter 

half of the 1980s to distinctly positive (around 4 percent) during the financial 

crisis of the early 1990s followed by a gradual descent towards zero until today. 

Figure 8 decomposes this development into three parts: the nominal interest rate, 

inflationary expectations and the tax effect (the nominal interest rate times the 

marginal tax rate). The tax effect was extremely important during the 1980s when 

it transformed a pre-tax real rate of around 3 percent into a negative after-tax rate 

of minus 5 percent. after the 1991 reform, which limited the tax rate to 30 percent, 
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the effect is quite small, however. From the mid 1990s, inflationary expectations 

have been anchored around the 2-percent target and the gradual reduction of the 

real rate is almost entirely due to the decrease in nominal interest rates.

The real interest rate graphed in the figures is calculated by deducting the 

expected inflation of consumer prices in general. what matters for the cost of 

housing, however, is the house-price inflation. This could deviate from the general 

inflation expectations both over time and across regions. if, e.g., house prices 

are thought to reflect a temporary supply shortage, then house prices should be 

expected to fall in the future. and if growth rates of population and income differ 

across cities, then house prices in fast growing cities should be expected to increase 

relative to prices in contracting cities. The role of expectations for user costs, and 

hence for house price levels, will be discussed more closely in section 3.2.

if rental apartment rents were good measures of the value of owner-occupied 

housing services and if owner-occupied houses were rationally priced, the costs of 

housing consumption should be the same in both modes of tenure. Then the ratio 

of apartment rents to house prices (the yield on a housing investment) should be 

closely tracked by user cost. user cost would represent the rate at which current 

rents were capitalized. hence, taking the rent level as given, this approach would 

allow one to analyze how the market price level is affected by changes in the cost 

of capital and the various tax parameters that affect user cost. in the united states, 

there is a reasonably well functioning rental market that serves as a close substitute 

for owner-occupied dwellings.3 himmelberg et al. (2005) have studied the relation 

between rents, house prices and user cost across the major metropolitan areas 

in the united states. They conclude that the boom in u.s. house prices and the 

consequent decrease of the rent-to-price ratio, at least until 2005, is consistent with 

the decrease in user cost during the same period. They also find that fast growing 

cities in general have a lower rent-to-price ratio than stagnating cities, consistent 

with the differences in user cost.

decreasing user cost has been a worldwide phenomenon since the mid 1990s. 

in a study of 17 european economies, hilbers et al. (2008) estimate that user cost 

decreased by 3.3 percentage points on average between 1995 and 2000 and by a 

further 2.6 percentage points between 2000 and 2005. in a panel regression, they 

find that user cost has a significant negative impact on the price-to-rent ratio.

in looking at the rent-to-price ratio in the swedish context, one faces the problem 

that rents are not determined in unregulated markets but set in negotiations where 

central organizations representing landlords and tenants agree on “fair rents” 

(bruksvärde). in central locations of the major metropolitan regions, rents set in this 

3 as meen (2002) has noted, us studies tend to focus on the rent-to-price ratio, whereas studies of 
european housing prices directly focus on equilibrium in the market for owner-occupied housing 
services.
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way are significantly lower than market rents. in other parts of the country, rents 

based on bruksvärde may be reasonable approximations of market rents. ideally, we 

would like to measure shadow rents that account for queuing time, limited freedom 

of choice and other frictions that cut a wedge between actual rents and the real 

value of owner-occupied housing services. absent such observations, let us make 

the bold assumption that the wedge between observed rents and shadow rents has 

remained constant over time. in such case using the available rent index will only 

result in a measure of the rent-to-price ratio that differs from the “true” measure by 

a constant.4 

The development of user cost along with the rent-to-price ratio is depicted in 

Figure 9. The series are normalized in such a way that they intersect, i.e. one may 

talk about periods of “over pricing” – when user cost is above rent-to-price – and 

“under pricing”.5 The reason for using quotation marks should be obvious as 

there is no way of calibrating rent-to-price for a base year short of having detailed 

information about the state of the rental market. still the time variation of the two 

series gives useful information. in fact, their broad time series patterns are quite 

similar: an increase from very low starting levels around 1980, stagnation in the 

latter part of the 1980s, a sharp increase in the first half of the 1990s and a gradual 

fall thereafter. There are some interesting differences, however. during the first half 

of the 1980s, the user cost is much lower than the yield. This may reflect borrowing 

constraints. during this period credit markets were regulated and poorly developed, 

and many households had limited access to borrowed capital. measuring the cost 

of capital by a mortgage interest rate may be more of an under-estimate during 

this period than later, and the representative cost of capital may have been higher 

than our measure assumes (see further discussion in section 2.3 below). a second 

deviation occurs during the banking crisis in 1992, when user cost temporarily peaks 

more dramatically than the rent-to-price ratio. with steeply falling prices after 1992, 

over-pricing is quickly turned into under-pricing. From the mid 1990s there is a 

trendwise fall in the rent-to-price ratio relative to user cost. after around 2005 the 

yield is approximately one percentage point below user cost, i.e. the same amount 

of “over-pricing” as before the banking crisis in 1990-91.

From this simple exercise, we can conclude that if houses were correctly priced 

relative to regulated rents in the mid or late 1990s as well as in the late 1980s, 

then they are somewhat over-priced today. an alternative interpretation is that 

the gap between regulated rents and market rents has increased in recent years. 

4 The number of vacant rental apartments gives one indication of the development of regulated rents 
relative to shadow market rents. Vacancies have decreased gradually since the mid 1990s. This 
suggests that the gap between the unobserved market rent and the measured rent index has increased 
over time.

5 we measure user cost by adding 7 percent to the real interest rate as calculated in Figure 7 and set 
the rent-to-price ratio to 5 percent in 1980. The 7 percent added to the real interest rate represent 
maintenance and operation costs and depreciation as well as a risk premium. 
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This interpretation is consistent with casual observations on the state of the rental 

market in the major swedish cities, with an increasing housing shortage. during this 

period the number of vacant apartments has been continuously falling, from around 

60,000 in the mid 1990s to around 20,000 today. based on this, we can tentatively 

conclude that the development of user cost (in practice real after-tax interest rates) 

seems quite sufficient to explain the development of house prices taking the value 

of housing services as given. before we draw any firmer conclusions we should look 

more closely into the components that determine user cost. 

2.2  The RoLe oF eXPeCTaTions

it is often claimed that the recent house price boom represents a “bubble” in 

the sense that it is at least partly explained by (overly) optimistic expectations 

among home buyers. Case and shiller (2003) report survey evidence indicating 

that homebuyers tend to extrapolate past price increases during booms, thereby 

contributing to further price increases. in 2003, when u.s. house prices had already 

increased by 40 percent in real terms over the past five years, 83 to 95 percent of 

all home purchasers in the Case-shiller survey believed that prices would continue 

to rise by an average of around 9 percent per year over the next decade. Taken 

literally such expectations would imply a negative user cost, i.e. that housing 

consumption is for free and that the owner could expect a capital gain on top. even 

taken less literally, it is clear that extrapolative expectations have a tendency to be 

self-fulfilling and can potentially explain prolonged deviations of house prices from 

fundamentals. user cost is in fact extremely sensitive to expected capital gains. 

as an example, recall that the average real rate of house-price increase in sweden 

during the period 1995-2009 was 6.6 percent, which can be compared with a 

negative price development during the previous 15 years. if such a difference is fed 

into price expectations, it could clearly justify almost any amount of price increase. 

The bottom line of the calculations presented in the previous section, however, is 

that there is no need to resort to special assumptions about expectations in order to 

explain the observed price development in sweden. 

assuming that home buyers expect house prices to rise at the same rate as 

consumer prices in general may appear to provide a natural benchmark, but it is 

not consistent with a rational view on the housing market. Rational expectations 

should incorporate the basic time series pattern of house prices discussed in section 

1: short-horizon positive autocorrelation and long-run trend reversion. since the 

typical horizon of a housing investment is several years, the trend reversion effect 

should dominate. This empirical pattern is also backed up by the insight of Poterba 

(1984) and others that house prices in the long-run are anchored by production 

costs. hence, house prices should rationally be expected to go down after a 
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prolonged period of price increase. applying this reasoning to today’s situation in 

sweden would imply a higher value of user cost than assumed above and suggest 

that houses are after all over-valued relative to rents. empirically, it may be a moot 

question whether house prices are overvalued provided that expectations are 

rational, or if they are correctly valued given that expectations follow consumer 

prices in general. in any case, survey data on expectations are too scarce to resolve 

this issue. 

2.3  CaPiTaL maRkeT deVeLoPmenTs

Capital markets have undergone dramatic changes in recent decades and it is 

widely believed that these developments have had an impact on housing demand 

and house prices. in sweden and many other countries, lending ceilings on banks 

and other credit institutions were removed in the 1980s and more recently various 

innovations in the mortgage market have improved the borrowing opportunities 

for many households. The range of mortgage products has been widened including 

interest-only loans and allowing households to choose between contracts with fixed 

and flexible rates. in sweden, the united kingdom and other countries flexible-

rate loans have come to dominate and home-owners have taken advantage of 

the upward slope of the yield curve during recent years. intensified competition 

has narrowed the margin between the lenders’ funding costs and mortgage rates. 

Further, restrictions in terms of minimum downpayment amounts have been 

relaxed, whether as a result of more risk taking and laxer credit standards among 

banks or due to improved techniques of credit screening and new methods of bank 

funding. For all these reasons, calculating user cost based on a single mortgage 

interest rate may not capture the relevant cost of capital.

as a result of these developments household indebtedness has increased in 

most countries. a study from eCb (2009) has attempted to measure the amount of 

loans taken for house purchases in the euro area, and reports that such loans have 

increased from 27 percent of gdP in 1999 to 42 percent in 2007. This aggregate 

number conceals large differences with the netherlands as high as 90 percent 

in 2007. in sweden total household debt as a fraction of disposable income has 

increased from around 100 percent in the late 1990s to 167 percent by the end 

of 2009, considerably higher than the previous peak in 1990; see Figure 10. The 

increase in indebtedness has been accompanied by an increase in household wealth, 

largely due to rising house prices. as a result, the development of household 

leverage is less dramatic. even though, as shown in Figure 11, the ratio of debt to 

total assets (financial and real) also has increased in recent years, from around 1/4 

in the late 1990s to 1/3 today, leverage is still lower today than in the years after the 

credit market deregulation in the late 1980s. 
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aggregate credit volumes may reflect the demand for loans rather than supply 

restrictions and other institutional factors. a somewhat more direct indicator of 

supply is the average LTV ratio among first-time home buyers, many of whom 

would have little equity. according to a survey of us home buyers reported by duca 

et al. (2010), this ratio increased from around 85 percent in the early 1990s to 93 

percent in 2008. For sweden, a recent household survey, Finansinspektionen (2010), 

looks at the average LTV ratio across all new loans to one-family houses (coop 

shares), including both first-time and repeat-buyers. This average increased from 

62 (68) percent in 2005 to 69 (75) percent in 2009. unfortunately, it is not easy to 

disentangle demand and supply factors, since the increase coincides with increasing 

house prices.6 

basing user cost on the mortgage interest rate – as in the previous section – 

would be appropriate if the capital market was ”perfect” in the sense that all 

participants could borrow freely at the same interest rate. This is clearly a strong 

simplification which makes it impossible to discuss the impact of institutional 

changes in credit markets. The cost of capital should instead be understood as 

a weighted average across different sources of funding – the combination of 

various types of loan and equity with varying opportunity cost. box 1 provides a 

derivation of user cost if a fraction of the value of a house has to be financed by 

equity. essentially the capital cost is a weighted average of the opportunity cost 

of equity and the borrowing rate, and the impact of changes in the downpayment 

requirement depends critically on the cost of equity. if this is not too different from 

the borrowing cost, then effects are obviously modest, but if the cost of equity 

is much higher the impact can be substantial. Recently, the swedish Financial 

supervisory authority mandated a LTV cap on mortgages of 85 percent.7 if we, as 

an example, interpret this as changing the downpayment requirement from 5 to 15 

percent and assume the cost of equity to be 20 percent, we see from the table in 

the box that this would lead to a 14 percent price decrease. in practice, the impact 

is likely to be smaller since the LTV cap only applies to mortgages and the cost of 

equity should be interpreted as the average across all market participants.

6 between 2005 and 2009, house prices increased by 26 percent. if household equity (= ability to make 
a downpayment) was constant in real terms, then a LTV of 70 percent in 2009 would be needed to 
buy a house that could be bought with 62 percent LTV in 2005.

7 The cap on LTV applies only to mortgages and not to unsecured loans. 
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The value of a house, like that of any other asset, can be seen as the 

discounted value of the services derived from the house. assume that a 

fraction θ of the purchase price of a house has to be financed by equity and 

that a fraction (1 - θ) is financed by borrowing at the rate r. interest payments are 

tax deductible at the rate t. we also allow for property and wealth taxes levied 

as a fraction Ω of the market value of the house P. house prices are assumed to 

be growing at the constant rate g over the infinite future. To consume housing 

services the household has to pay operation and maintenance costs of m percent of 

market value. discounting future cash flows at the rate ρ, the discounted cash flow 

associated with owning a house with a current market value of Pt is given by

The first term is the down-payment and the second is the discounted value of the 

sum of interest payments (assuming a non-amortizing loan) and maintenance and 

property tax expenditures. evaluating the sum, this simplifies to

Let us now compare this with the value of rental housing services. assuming that 

the value of housing services (R) is growing at the same constant rate g, then the 

present value of these rents discounted at the same discount rate ρ over an infinite 

future is given by the familiar gordon valuation formula:

equating the cost of owing a house in (2) with the value of housing services in (3) 

yields1 

1 in a world of uncertainty, variations in R/P would reflect varying expectations about future interest 
rates and rent growth rates as well as risk premia that would affect discount rates. see Campbell et al. 
(2009) for a decomposition of R/P variance along these lines.

box 1. user cost if a fraction of the value of a house is 
financed by equity

(1)

(2)

(3)

(4)
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if the discount rate were equal to the after-tax borrowing rate, i.e. ρ = (1-t)r, 
this expression would simplify to the familiar formula R/P = (1-t)r – g + m + Ω. This 

corresponds to the standard user cost expression noting that in steady-state house 

prices, rents and maintenance expenditures will all grow at the same rate, and hence 

that the exogenous growth rate g equals the rate of house price change. Table 1 

illustrates the sensitivity of the rent-to-price ratio to variations in the downpayment 

requirement and the cost of equity capital.

Table 1. R/P for varying cost of equity (ρ) and degree of 
downpayment (Θ)

Θ

ρ 0.05 0.10 0.15 0.20

2.1 7.1 7.1 7.1 7.1
3 7.72 7.73 7.75 7.76
5 8.35 8.43 8.52 8.61
10 9.00 9.31 9.63 9.94
20 9.70 10.50 11.31 12.11

note. The table is based on (4) assuming the following parameter values  
r = 3, g = 2, m+Ω = 7, and t = 0.30.
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The various institutional changes in recent years have provided homeowners 

throughout the world with a wider menu of loan contracts today than, say, 20 years 

ago. The ability to tailor funding to the particular needs of the individual borrower 

should in principle translate into lower borrowing costs and higher house prices, 

although the magnitude may be difficult to estimate. From a swedish perspective, 

the most important dimension may be the choice of maturity of the mortgage loan. 

Traditionally, the great majority of swedish mortgages had the interest reset every 

five years at the prevailing rate, unilaterally determined by the lender. starting in 

the 1990s, borrowers have been offered a wider menu of choices and there has 

been a gradual switch towards shorter maturities. From around 1999 around half 

of all borrowers have chosen mortgages with the interest rate reset every three 

months; see Figure 12. To illustrate the impact of this flexibility, Figure 13 calculates 

the real-interest rate based on both the 3-month and the 5-year mortgage rate. 

differences are rather small before the banking crisis in 1992, when the 3-month 

rate was temporarily 3 percentage points higher than the 5-year rate. From 1995 

on, the yield curve has been almost constantly upward sloping and households 

choosing a flexible rate have faced lower borrowing costs. it follows that if user cost 

was calculated based on the actual mix of maturities, it would show a larger decline 

during the post-1995 period than according to either of the interest series. it may 

be argued, however, that the relevant investment horizon of the typical homeowner 

is at least 5 years8 and that the relevant interest rate is the expected rate over this 

horizon, which may be better captured by a long interest rate. be that as it may, 

allowing for flexibility in the choice of loan maturity has only a modest impact on 

user cost. 

There are only a few empirical studies that explicitly account for the impact of 

changes in the availability of borrowing on user cost and housing demand in an 

econometric house price model. The closest example is duca et al. (2010), where a 

measure of average LTV for first-time buyers is added as a separate variable in the 

house price regression. The long run elasticity of house price with respect to LTV 

is estimated to be between 0.8 and 1.1; i.e. a 10 per cent change in LTV leads to a 

price increase of 8-11 percent, depending on the exact specification of the model. 

Taking those results at face value and making the (somewhat heroic) assumption 

that the simple valuation model in box 1 is a good description of reality, we may 

infer the market discount rate. The data of duca et al. span LTV values ranging from 

0.85-0.93. over that range, an elasticity of around one corresponds to a cost of 

equity between 15 and 20 percent.

8 despite this, few homeowners have mortgages with interest fixed for more than five years. basing the 
user cost on a ten-year interest rate would make little difference to the time profile of user cost, since 
the difference between five- and ten-year interest rates has been relatively constant over time.
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a more common way of accounting for credit market conditions is to simply 

include the stock of mortgage debt as a determinant of house prices. one example 

is a cross-national study by ganoulis and giuliodori (2010) based on data covering 

the period 1970-2004 for 12 european countries. They estimate a panel error-

correction model with mortgage debt (normalized by gdP) added to the standard 

explanatory variables. The long-run elasticity of house price with respect to the 

debt-to-gdP ratio is found to be on the order of 0.2-0.3. applied to the increase 

in debt-to-disposable income that we have seen recently – say 30 percent from the 

previous peak in 1990 – this would explain a price increase of 6-9 percent. 

The comparison between user cost based on the 5-year mortgage rate and 

the rent-to-price ratio in Figure 9 indicates that houses are somewhat over-valued 

today relative to 1995. accounting for the increased variety of mortgage contracts 

available and the easier access to borrowing during this period suggests that 

Figure 9 understates the actual fall in user cost. Taking this into account, we may 

tentatively conclude that the decrease in the rent-to-price ratio could be fully 

accounted for by a corresponding decrease in user cost. 

2.4  useR CosT and TaXes

housing is affected by a number of taxes, which all have an impact on user cost 

and on the valuation of housing assets. Tax effects on user cost reflect a lack of 

symmetry in the tax system: the property owner is allowed to deduct interest 

expenses but the income received in the form of housing services is taxed very 

lightly if at all. with high tax rates the effect of this asymmetry can be substantial as 

illustrated by the swedish tax system. before 1985, nominal interest payments were 

deductible against income at tax rates above 50 percent, while the imputed income 

was taxed at a low real interest rate. Combined with two-digit interest rates this 

translates into a negative impact on user cost on the order of 5-10 percent as seen 

from Figure 8. Following two tax reforms in 1982-1985 and 1991 and the change 

of monetary regime in the early 1990s, the swedish tax system has turned more 

neutral with a dramatic reduction of the tax effect on user cost. Recent changes, 

however, have made the tax system somewhat less neutral again. in this section we 

will take a more detailed look at the various components of the tax code.

ever since the 1950s the swedish tax system has contained one or several taxes 

levied in proportion to market value as assessed by the tax authority. Prior to 1991 

an imputed income calculated as a percentage of the assessed value (3 percent for 

most houses) was added to taxable income. assessed values were on average 75 

percent of market value at the time of assessment. with infrequent reassessments 

and rapid house price inflation, the imputed income corresponded to an average 

of 1-1.5 percent of market value. in 1991-1993, this tax was transformed into 

a property tax of 1.5 percent of assessed value. subsequently the property tax 
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has been relabeled as a property fee (fastighetsavgift), currently 0.75 percent of 

assessed value (roughly 0.5 percent of market value) up to a maximum amount. The 

cap is set so low that the fee is independent of the market value for the majority 

of houses. it corresponds to 0.48 percent of the assessed value for the average 

house in the country and to 0.24 percent for the average house in the county of 

stockholm. on top of the property tax, a wealth tax of 1.5-3 percent was previously 

levied in proportion to net wealth for individuals with wealth above a certain limit. 

with real estate valued by the assessed value, the wealth tax was 0.75-1.5 percent 

of market value for those few households with taxable wealth above the limit. 

The wealth tax was abolished in 2007. The combined impact of the reform of the 

property tax and the abolishment of the wealth tax has been a reduction from 

1-2.25 of market value before 1991 to at most 0.5 per cent of market value today.

Capital gains are taxed at realization. before 1991 a measure of capital gains was 

added to taxable income and taxed at 50 percent or more. Today the tax rate on 

capital gains is a flat 22 percent. since the tax is only paid at realization, it translates 

into a lower effective tax rate on the current price appreciation. agell and södersten 

(1982) show that the difference may be sizeable for holding periods of a decade or 

more, depending on the discount rate. Furthermore, the tax can be rolled forward if 

the income from selling is reinvested in a more expensive dwelling. in such case, an 

interest charge is added to the tax credit. in practice, the capital-gains tax matters 

primarily for households with short holding periods. The impact on house prices in 

general is likely to be minor, however. 

sweden had an inheritance tax until 2004. From the viewpoint of user cost, 

the inheritance tax worked much like the capital-gains tax, i.e. it was levied in 

proportion to a market price in the far future. Translated into yearly user cost, it had 

a minor impact. Further, there is a stamp duty levied when a new title is registered. 

This is currently 1.5 percent of the sales price, again only with marginal impact on 

user cost for average holding periods. 

The tax reform of 1991 brought housing taxation closer to neutrality, in 

particular at low rates of inflation and interest rates. since 1991, the property tax 

has been cut in more than half and is now effectively zero at the margin for most 

households. Further, the wealth and inheritance taxes have been abolished. The 

combined effect of these changes has been to decrease user cost by something like 

one percentage unit since the mid 1990s, which may translate into a 10 percent 

increase of house prices, holding the value of housing services fixed. These tax 

changes were ignored in the user cost calculations presented in Figure 9. 
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3.  Fundamental determinants of the price of housing services

in the previous section, we discussed the asset valuation of houses taking the value 

of the housing services that come with ownership as given. Let us now switch 

perspective and ask how the price of owner-occupied housing services (the implicit 

rent) is determined as a result of the balance between demand and supply. Viewing 

housing services as any other consumer good, demand should depend on the unit 

price and on other factors like income and demographics. The price per unit of 

housing services is simply the user cost as discussed in the previous section, or more 

precisely the user cost per krona house value multiplied by the price level of houses. 

it directly follows that changes to a component of the per krona user cost (e.g. a 

tax rate) should leave the cost of housing services unaffected and hence be offset 

by a proportionate change in the level of house prices. expressed differently, the 

elasticity of house price with respect to per unit user cost should be equal to one; a 

one percent increase in per unit user cost must be met by a one percent reduction in 

the house price level.9 

Taking the demand-supply perspective suggests that estimating a regression 

equation with the index of house prices as the dependent variable and supply, 

user cost, and other demand determinants as independent variables would yield 

estimates of the price and income sensitivity of housing demand.10 in many cases 

supply may be difficult to measure. For this reason, some studies do not include 

a direct measure of supply but instead a variable that affects supply such as 

construction costs.11 

a large number of studies have estimated the relation between house prices 

and fundamentals of demand and supply. girouard et al. (2006) gives a survey of 

this literature. Recently a few studies have been based on panels of house prices 

covering several countries: hilbers et al. (2008) for a yearly panel of 16 european 

countries 1985-2006, ganoulis and giuliodori (2010) for a yearly panel of 12 

european countries 1970-2004, and adams and Füss (2010) for a quarterly panel 

of 15 oeCd countries (including australia, Canada and usa) for the period 1975:1- 

9 This has to be interpreted with some care, since a change in, e.g., a tax rate could also affect the 
expectation of future house price changes, which is another component of user cost. 

10 a log-linear version of the equilibrium condition may be written logS = -β1(loguc + logP) + β2logX, 
where S denotes supply, uc user cost, P the house price level, and X is a demand determinant, e.g. 

income. inverting yields              hence, the coefficient on supply in this 
regression equation is the inverse of the price elasticity of demand and the coefficient on income is the 
ratio of the income and price elasticities. 

11 assume a log-linear supply function, logS = γ1logP + γ1logZ, where Z could be construction costs. 
solving for logP in the condition for market equilibrium gives  

          in this reduced-form model it is not possible 

to identify the structural coefficients of demand and supply, only their relation to each other. 
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2007:2. below we will review some of these studies to see what they tell about the 

determinants of house prices.

3.1  The PRiCe eLasTiCiTy oF demand

estimated price equations usually include a measure related to user cost. in theory, 

the cost of housing services should not be affected by changes to user cost per 

krona house value, i.e. the percentage change in user cost should be equal to 

minus the percentage change in house prices (the elasticity should be minus one). 

in most studies, however, user cost is simply represented by the real interest rate, 

where costs of operation are ignored. almost all studies report significantly negative 

effects. among the international panel studies, only hilbers et al. (2008) pay special 

attention to the details of user cost and account for separate tax rates on interest 

deductions and capital gains as well as property taxes. Capital gains are measured 

by the actual rate of change of the house price index. This measure of user cost 

comes out insignificant in the regressions, however. in contrast, a simplified 

version based on the real interest rate (long or short) yields significantly negative 

coefficients. 

The price sensitivity of housing demand can be inferred from studies that include 

supply among the explanatory variables. according to most of the studies (nine 

out of eleven) in this category covered by girouard et al. (2006) price reacts more 

than proportionately to changes in supply (i.e. the elasticity is larger than one). 

This implies that housing demand is price inelastic, a one percentage price increase 

reduces demand by less than one percent. This is in line with recent studies by 

meen (2008) for the united kingdom and by wilhelmsson (2008) on swedish data 

for a panel of local housing markets. The consistent findings that price is sensitive 

to supply indicate that supply conditions are highly relevant for explaining house 

prices. we will return to the determinants of supply in section 3.3 below.

3.2  inCome

Popular discussions of the housing market often take the price-to-income ratio as an 

indicator of affordability as well as to gauge whether houses are “correctly” priced. 

Figure 14 depicts the development of disposable income along with house prices for 

sweden. over the long term, income has increased faster than house prices. The 

real income in terms of house prices is 30 percent higher today than it was in 1970. 

Comparing across the recent peaks of the house price cycle, however, the ratio of 

price to income has returned to approximately the same level today as in 1990. 

since income is a major determinant of housing consumption and supply is 

constrained by the scarcity of land, one would expect to see a close relation 

between household disposable income and house prices. Judging from the figure, 
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however, income and price do not follow each other very closely. a likely partial 

reason is that consumption in general depends on permanent rather than current 

income. since housing choices are more permanent than other consumption 

choices, this argument applies with particular force to housing. For this reason one 

should not be surprised that the dynamics of price and current income do not track 

each other very closely. as an example, the boom in the late 1980s, coincided 

with modest increases in current disposable income, whereas income growth was 

relatively strong throughout the crisis until the beginning of 1993, at a point when 

house prices had already fallen by 25 percent from the peak in 1990. 

nevertheless, most international house price studies find a statistically significant 

positive relation between house prices and current disposable income or gdP. 

among the studies surveyed by girouard et al. (2006), the implied income 

elasticities are centered around unity, meaning that a one percent income increase 

would cause house prices to increase by one percent holding supply fixed. ganoulis 

and giuliodori (2010) estimate a panel error-correction model conditioning on 

supply and find a long-run elasticity ranging from 0.7 to 1.5 depending on model 

specification. 

Two other international panel studies both estimate a long-run relation not 

conditioning on supply. hilbers et al. (2008) find an elasticity of house prices with 

respect to gdP of 1.75. They split the data based on the rate of house price growth 

during this period. This puts spain on top followed by ireland with sweden ranked 

as number seven. Running separate models for three groups ranked according to 

the growth of house prices (with sweden in the middle group) they find that the 

top group has a higher elasticity of price with respect to income (2.4) than the 

middle group (1.7) and bottom group (0.7). This pattern indicates that the higher 

rate of price growth in some countries can be explained by a greater sensitivity to 

income growth. adams and Füss (2010) construct an “income” measure intended 

to capture economic activity in a wider sense by taking the first principal component 

based on five variables: money supply, consumption, industrial production, gdP, 

and employment. They estimate a panel error-correction model that identifies 

separate coefficients for each nation. The elasticities of house price with regard 

to economic activity are in general positive with an average value of 0.34. The 

coefficient for sweden is 0.99. swedish house prices appear to be more sensitive to 

macroeconomic activity than house prices in most other countries.

For sweden, hort (1998) has analyzed a panel of 20 local housing markets during 

the period 1967-1994. based on a panel error-correction model not conditioning on 

supply, she finds an elasticity of house prices with respect to income in the range 

0.4-1.0 depending on the specification of the model. more recently, wilhelmsson 

(2008) has also looked at local housing markets, now covering a much larger 

number of markets (281) but over a shorter time period (1991-2006). Conditioning 
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on supply (measured by the number of housing units), he specifies a model with 

the ratio of price to income as the dependent variable and including income among 

the explanatory variables. The estimated income coefficient is negative indicating 

that the elasticity of house price with respect to income is less than one. hence, 

both these studies on swedish data indicate that house prices increase less than 

proportionately with income.

overall, there is strong evidence that house prices are increasing functions of 

income. The average elasticity across a large number of studies appears to be close 

to one (in studies that condition on supply). This indicates that the elasticity of 

housing demand with respect to income is around one.12 This conclusion is also 

consistent with micro evidence from demand studies based on household data that 

generally find income elasticities not too far from one.13 This means that the in order 

to meet the increase in demand, the housing stock would have to grow by the same 

rate as income is growing in society. if not, house prices will have to rise in order to 

ensure balance between demand and supply.

3.3  demogRaPhiCs

The stock of housing has two main dimensions: the number of dwellings and 

the quality and size (“quantity of housing services”) of the average dwelling. an 

increase in income per capita would primarily increase demand for quality and 

size, whereas a growing population would demand more units. For this reason, 

the size and composition of the population should have a separate influence 

on price beyond that of aggregate income. after all, a main balancing factor is 

between the number of dwellings and the number of households in different age 

groups. differences in population and employment opportunities across regions 

exert a major influence on local house prices. Referring back to Figure 3 we see 

very clearly that the rate of price increase has been highest in the three rapidly 

growing metropolitan areas followed by other parts of southern sweden where the 

population has been stable. The northern regions, on the other hand, have been 

characterized by emigration and stagnating house prices.

housing demand varies by age. households typically follow a housing career 

moving from smaller starter homes to larger dwellings until age 40 or so, and 

downsizing after age 50 or 60. younger households are net demanders and older 

households are net suppliers. even though household formation is to some extent 

influenced by economic factors14, it is mainly driven by factors exogenous to the 

12 Recall from note 10 that the elasticity of price with respect to income is the inverse of the income 
elasticity of demand.

13 see, e.g., green and malpezzi (2003) for a brief overview of the u.s. literature.
14  studies on data for the us (haurin et al., 1993), uk (ermisch, 1999) and sweden (Åsberg, 1998) have 

shown that the rate of home ownership among young individuals is a decreasing function of housing 
prices.
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housing market. This suggests a positive relation between house prices and the 

fraction of individuals in household formation age. girouard et al. (2006) graphs 

such data across oeCd countries for the period 1995-2004 and finds a positive 

relation. econometric studies, however, generally fail to find a stable relationship 

between age structure and house prices.15 even if the age structure influences 

demand, it may not come as a surprise that there is no robust link between age 

structure and price, since the size and age composition of the population is largely 

predictable based on birth rates. hence, new construction has ample time to adapt. 

To get a quick look at the potential impact of demographics on swedish house 

prices, Figure 15 graphs the ratios of the number of younger (20-29 or 20-39) to 

older individuals (50-59 or 50-69). These ratios were increasing in the late 1980s 

and early 1990s as a result of the baby boom after the war, and started to decrease 

after 2000. while the age structure has some potential to explain house prices 

in earlier years, in particular the boom in the late 1980s, it cannot be the main 

explanation of the continued price increase after 2000. 

3.4  suPPLy and PRoduCTion CosTs

The conclusion from the discussion above is that the demand for housing services 

is quite sensitive to income (elasticity around one) and rather insensitive to price 

(elasticity less than one). if the price elasticity is, say, one half, it follows that a one 

percent income increase would have to be met by a two percent price increase 

unless there is a matching increase in supply. The conditions for adding to supply by 

new construction, hence play a crucial role for understanding the evolution of house 

prices. The profitability of new construction depends on the difference between the 

market price of a new house and the building cost. given the long lead times in the 

building process, it is the expected house price a couple of years in the future rather 

than the current price that matters. 

Figure 16 depicts the development of real construction costs in sweden (factor 

price index for residential construction) along with real house prices, both indexes 

normalized to be one in 1975. in spite of the fact that the construction cost index 

does not include land costs it has increased continuously in real terms, by a total of 

more than 60 percent from 1975. This primarily reflects the high labor intensity in 

the construction industry. adding land costs, the increase would probably be 10-20 

percent larger.16 

The contrast in volatility between the two series is striking. Construction costs 

have developed quite smoothly with the exception of a sharp increase in 1992 as a 

result of the increase in the VaT rate as part of the tax reform. Consequently, house 

15  see, e.g., Lindh and malmberg (2008). 
16 The fraction of land costs as a share of total production costs per square meter of new dwellings has 

increased from 11 percent in 1998 to 20 percent in 2008.
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prices have deviated from construction costs over extended periods following the 

booms and busts of the house price cycle, but with some convergence between 

the two series over the long term. The relation between cost and price is back 

at the same level today as in the late 1970s. The difference in building response 

is striking, however. between 1975 and 1980, a total of 294,000 new dwellings 

were completed as compared with a mere 138,000 between 2005 and 2010. 

From any later starting point, today’s house prices are high relative to production 

costs. Counting from the peak in 1991:1 until 2010:3, the ratio of house prices to 

production costs increased by as much as 46 percent. it is not clear, however, how 

comparable these series are in the long run and one should probably resist the 

temptation to conclude that this discrepancy between two indexes indicates that 

houses are overvalued today.17 

The wide and extended deviations between price and cost indicate that supply 

is slow to adjust. The standard reasoning – Poterba (1984), Rosen and Topel (1988) 

– distinguishes between short- and long-run supply elasticities as a consequence 

of costs of adjusting capacity in the building industry. in the short run, production 

is limited by existing capacity and the inertia of the planning process. hence, the 

marginal short-run cost of constructing an extra house is much higher than the 

average cost (which is what the production cost index measures) when the rate 

of construction is high and the industry operates at full capacity. in the longer 

run, capacity is adapted and new projects have time to filter through the planning 

process. given this, new construction could be expected to be an increasing 

function of the price of existing homes and a decreasing function of the cost of 

producing new houses, sometimes expressed by the ratio (“Tobin’s q”). The more 

flexible the building industry is, the more elastic is this function in the short run and 

the faster will price revert towards the long run level determined by production cost. 

The elasticity of supply with regard to price and production costs is 

generally thought to be low, although it has been found difficult to nail down 

econometrically. a recent example of an econometric supply study is ball et al. 

(2010), which presents a simultaneous model of british house prices, construction 

costs and construction starts. They find an elasticity of starts with respect to the 

ratio of house price to construction costs of 0.15, suggesting that the adjustment of 

supply to demand changes would be very slow.

since demand appears to be quite inelastic with regard to housing prices, any 

change in fundamentals that is not met by a corresponding change in supply is 

bound to have a large impact on price. Consistent with this, british and us evidence 

(Cheshire and hilber, 2008, saiz, 2010) show that measures of supply restrictions 

17 one reason is that the location of new construction and the stock of existing housing differ. 
Construction takes place mostly in the periphery of high land price regions, whereas the stock is a mix 
of centrally located houses in high price regions and housing in regions where the price level is too low 
for any construction to be profitable.
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at the local level are strongly correlated with the level and volatility of house 

prices. such measures include both geographical topology and various regulatory 

constraints. 

Two figures illustrate the relation between new construction and Tobin’s q for 

sweden according to different dimensions of new construction: the number of 

completed one-family houses18 (Figure 17) and the total investment in housing 

according to the national accounts (Figure 18). while both measures could be 

expected to react positively to divergences between price and cost, their long-run 

trends may differ. The number of dwellings should be closely related to the number 

of households, whereas total investment in housing also includes renovations and 

additions and is more closely related to the size and quality of the stock of dwellings. 

both measures correlate positively with q, with peaks and troughs that are slightly 

lagged relative to the peaks and troughs of the house price cycle. The long-run 

developments of the two measures of construction differ substantially, however. 

new completions are well explained by the q ratio until the mid 1990s, but the 

subsequent increase in price relative to costs is only accompanied by a modest 

increase. 

The alternative measure of housing investment, which includes renovations and 

additions, has stood up somewhat better over time. at the peak reached in 2007 it 

was around 20 percent lower than at the previous peak in 1991. seen in relation to 

disposable income, which increased by more than 40 percent over the same period, 

this is quite a pronounced decrease, however. The amount of construction may also 

be related to the total housing stock. The value of housing investment (one- and 

multi-family housing) at the peak in 2007 was 121 billion sek, corresponding to 3.6 

percent of the value of the stock.19 This would seem enough to cover depreciation 

and some increase of the stock to match the demand increase due to income and 

population growth. but this is at the peak of the construction cycle and the total 

investment since the previous peak in the early 1990s has barely been enough to 

replace wear and tear.

in an international perspective, swedish housing supply has been unusually 

unresponsive to the recent increase in prices. Figure 19 illustrates the development 

of housing investment as a fraction of gdP in countries that all experienced house 

price booms. in contrast to sweden the increase in house prices triggered a building 

boom in ireland, spain and usa. as a result these countries all have experienced 

falling prices and overbuilding. 

overall, there is strong evidence that the addition to the housing stock in sweden 

18 instead looking at the total number of new dwellings would give qualitatively the same picture, 
although with a less dramatic decline in the mid 1990s.

19 in 2007, the assessed value of all one- and multi-family dwellings was 2,548 billion sek. multiplying by 
4/3, since the average assessed value is 75 percent of market value, yields 3,400 billion.
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– whether counting units or value – over the last 15 years has been insufficient to 

meet the increase in demand due to the growth in population and income levels. 

since house prices have been increasing much faster than production costs over 

this period, it appears that the lack of new construction reflects a very low price 

elasticity of supply.

3.5  house PRiCe dynamiCs

much of the discussion about house prices centers on the distinction between short-

run fluctuations and long-run trends – whether phrased in terms of bubbles or in 

some more neutral language. short-run price movements can deviate from long-run 

trends for at least three reasons: supply inertia, expectations formation and credit 

constraints. First, as previously discussed, supply is much less elastic in the short run 

than in the long run (and also less elastic downwards than upwards). in the short 

run, supply change is limited by two factors: (i) the capacity of the construction 

industry and the costs of adjusting this capacity, and (ii) the supply of factors of 

production, in particular land. in the longer run, the size of the building industry 

may be infinitely elastic but the supply of land is not (at least not in urban areas). 

house prices should react more strongly to demand changes in the short than in the 

long run. as time goes and supply adjusts, prices should revert back towards a long-

run equilibrium level. but due to the shortage of land, the long-run price level will 

increase with growing income and population.

second, the exact nature of the dynamic adjustment towards equilibrium 

depends crucially on how market participants form their expectations. with 

rational expectations, they should realize that the price level is trend-reverting. 

Compared to the case of static or extrapolative expectations, rational expectations 

would reduce the immediate price impact of a shock to fundamentals and dampen 

price fluctuations more generally. as Poterba (1984) has demonstrated, there is 

a unique perfect foresight path for the adjustment of house prices to a shock to 

fundamentals. The more elastic supply is in the longer run (even if it is completely 

inelastic in the short run) the smaller is the initial price impact due to the feedback 

from expectations. as discussed above, there is some evidence that the expectations 

of home buyers may not be rational in certain market situations but rather tend to 

extrapolate past price trends (e.g. the us market in the early 2000s). whether such 

deviations from rationality follow a general pattern is another and more difficult 

question.

Third, credit market constraints may give rise to short-run fluctuations away from 

fundamentals. a fraction of all home buyers, in particular first-time buyers, borrow 

up to the limit allowed by the bank and have negligible assets beyond their home. 

effectively, their housing demand is restricted by the credit constraint imposed by 

the bank. under normal circumstances the credit constraint is gradually released 
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as households save from their income and house values increase over time. as a 

result, homeowners can afford to climb up the housing ladder and move to a more 

expensive house. The dynamics of this process is sensitive to the development of 

house prices. a price increase will by itself release extra demand and hence lead to 

a multiplier effect on prices. Likewise, a negative price shock will lock in potential 

movers into their current homes and lead to a further downward price pressure.20 

For all these reasons we would expect house-price dynamics to be cyclical. 

initial price shocks could be amplified by extrapolative expectations and credit 

constraints. but in the longer run new construction should lead prices back towards 

an equilibrium level determined by fundamentals. The vast majority of econometric 

house price studies employ an error-correction framework to capture this interplay 

between the short and the long run. in such a model there is a long-run relation 

embedded within a short-run dynamic model. in the long-run, the level of the 

variable of interest, in this case the real price of owner-occupied homes, is related 

to the levels of a set of explanatory variables, in this case income, demographics, 

user cost etc. in the short run, the rate of price change is driven by the (current and 

lagged) changes of those explanatory variables and by the lagged deviation of price 

from its long-run level. The regression coefficient on the latter variable indicates the 

rate at which prices are approaching long-run equilibrium.

error-correction models of house prices have a particularly long tradition in 

britain, starting with hendry (1984). as shown by meen (2008), such a model 

originally estimated on quarterly uk data for the period 1969:3-1996:1 has 

remained stable through 2005. meen’s model, which includes the housing stock as 

an explanatory variable, exhibits a mean-reversion rate of 13 percent. This means 

that it will take five quarters to reduce an initial deviation from equilibrium by half. 

since the model is conditioned on supply, the interpretation is that this inertia is 

related to expectations formation and/or the dynamics of credit constraints. 

Preliminary estimates of an error- correction model of swedish house prices, 

not conditioning on supply, indicates a quarterly mean-reversion rate of 8 percent 

and a first-order autocorrelation coefficient of 0.4. This means that there is 

considerable momentum in house prices; knowing that prices increased faster last 

quarter than warranted by fundamentals signals that they are likely to continue to 

increase the next quarter. borrowing terminology from abraham and hendershott 

(1996), one can talk about this as a “bubble builder”. The combination of the 

two dynamic mechanisms means that a disturbance to fundamentals leads to 

over-shooting in the short-run with a cyclical adjustment towards equilibrium. as 

an illustration of this interaction, consider a one-shot price increase of 10 percent 

20 models of such price-credit cycles have been developed by stein (1995) and ortalo-magné and Rady 
(2006) among others. They have recently been successfully built into general equilibrium models, e.g. 
by iacoviello and neri (2010).
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holding the fundamental long-run equilibrium price unchanged. This will, according 

to the model, lead to a “bubble” with further price increases by 3.2 percent in 

the next two quarters and the price level reaching a peak at 13.2 percent above 

equilibrium. nine quarters after the shock the “bubble” is burst and house prices 

are back at 5 percent above equilibrium, which is almost exactly the same as in the 

absence of the short run feedback. expressed differently, the “bubble burster” is 

more important than the “bubble builder” except in the very short run. broadly 

speaking, the collective evidence from models in the error-correction tradition is that 

housing markets are generally relatively stable and that prolonged deviations from 

equilibrium are exceptions rather than the norm.

4.  summing up

swedish house prices increased by 144 percent in real terms between the first 

quarter of 1995 and the third quarter of 2010. during the same period, real 

apartment rents increased by a mere 13 percent and real construction costs 

increased by only 33 percent. does this mean that 2010 house prices are seriously 

overvalued? we have tried to answer this question in two steps. First, we have 

suggested that the user cost of housing has fallen sufficiently during this period 

– as a result of a general reduction of real interest rates in the world economy 

and a reduction of the swedish taxation of the returns to owner-occupied 

housing – to warrant a substantial decrease in the rent-to-price ratio. second, 

we have conjectured that the value of owner-occupied housing services has 

increased beyond the increase in rental apartment rents as a result of a lack of 

new construction. housing supply has been very inelastic in response to increased 

house prices and the housing shortage has increased in main metropolitan areas. 

Combining these two factors, today’s elevated house price levels appear to be 

warranted by fundamentals.

This conclusion comes with two caveats, however. The first relates to the lack of 

supply response. This stands in sharp contrast to the building boom in some other 

countries in recent years as well as the swedish experience in the late 1980s. in 

part, the lack of new construction may be a legacy of the over-building in the early 

1990s. but this cannot explain why there is so little new housing investment today 

despite the fact that the ratio of house prices to building costs appears to be at an 

all-time high. it may be that available cost indexes are misleading. if so, it is urgent 

to dig behind these numbers and sort out why it is not profitable to build despite 

the explosion of real house prices. Research in other countries has pointed to the 

role of planning processes and building restrictions.

a second caveat relates to the role of expectations. when suggesting that the 

current rent-to-price ratio is warranted, we have presumed that the cost of capital 

is well captured by the five-year after-tax mortgage rate minus expected general 
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consumption-goods inflation. in other words, we have assumed that households 

value houses based on zero after-tax capital costs. sweden has experienced zero 

and even large negative real interest rates before, but that was in the 1970s and 

1980s when borrowing opportunities were restricted. it could be argued that a 

negative real interest rate after tax would be unsustainable in today’s deregulated 

environment and that rational pricing of long-lived assets should always be based on 

a positive discount rate. Further, it could be argued that capital-gains expectations 

should rationally anticipate that high house prices will sooner or later stimulate more 

new construction with falling prices as a consequence. This should rationally induce 

today’s home buyers to expect decreasing prices in the future and, hence, to assign 

a higher level of user cost. in this way the two caveats are related. Today’s price 

level is only warranted presuming that supply is permanently inelastic. 

The discussion above points to two areas where we are particularly short of 

knowledge: the determinants of supply and the formation of expectations. Research 

in those two areas promises to have high returns.
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Figure 1. Quarterly indexes of nominal house prices in selected countries, 
1995:1-2010:1

Source: BIS (http://www.bis.org/statistics/pp.htm).
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Figure 2b. Quarterly indexes of real house prices in the Nordic countries, 
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Source: BIS.
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Swedish regions, 1975-2010

Source: Statistics Sweden.

Stockholm Gothenburg Malmö

Stockholm region Eastern middle Småland

South West Middle

Middle North Upper North



The Riksbank’s inquiRy inTo The Risks in The swedish housing maRkeT   55 

ChaPTeR i.1 n  n

1.6

1.4

1.2

1

0.8

0.6

0.4

0.2

0

Figure 4. Relative price indexes for owner-occupied one-family houses, 
Swedish regions, 1975-2010

1975 1980 1985 1990 1995 2000 2005 2010

Source: Same data as Figure 3.

Stockholm Gothenburg Malmö

Stockholm region Eastern middle Småland

South West Middle

Middle North Upper North

170

160

150

140

130

120

110

100

90

80
2005 2006 2007 2008 2009 2010

Coops Stockholm Houses Stockholm

Figure 5. Price indexes for one-family houses and coop shares,
Stockholm 2005:1-2010:3

Note: Coop index refers to contract date, house price to registration date.

Sources: Statistics Sweden and Valueguard. 
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Figure 7. The real after-tax interest rate, Sweden 1980:1-2010:4

Note. The real interest rate is defined as i(1-t) – π, where i is the 5-year mortgage rate 
(from ECOWIN), t is the median tax rate applicable for interest deductions and π is the 
expected CPI-inflation based on survey data. 
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Figure 10. The ratio of debt to disposable income, Sweden 1981:1-2010:1

Source: Diagram 2:11, Financial Stability 2010:2, Sveriges Riksbank.
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Figure 12. Breakdown of Swedish mortgage institutions' outstanding stock by 
original fixed interest periods

Note. Due to a change how the statistics are reported, data up to August 2010 uses the 
categories "Between 3 months and 5 years" and "5 years or more". This distribution of 
categories is not available after August 2010, at which time the statistics of outstanding loans 
only show "variable rate" and "fixed rate".
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Figure 14. Indexes of real house price and real disposable income, 
Sweden 1970:1-2009:2

Note. Four-quarter moving average of disposable income (from National Accounts).
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Figure 16. House price and factor cost, indexes (deflated by CPI), Sweden 
1975:1-2010:3

Source: Statistics Sweden.
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Figure 17. Tobin’s Q and number of new one-family houses, indexes,
Sweden 1975:1-2009:4

Note. Q defined as the ration of the price index to the construction index (from Figure 16).
The index for completions is a four-quarter weighted average.
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Figure 18. Tobin’s Q and housing investment (index, fixed prices),
Sweden 1980:1-2010:3

Source: National Accounts. Two chained series for housing investment.

Tobin’s Q Housing investment

2

0

4

6

8

10

12

14

1980 1985 1990 1995 2000 2005 2010

Figure 19. Housing investment in percent of GDP, selected countries 1980:1-2010:1
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Source: Monetary Policy Report, October 2010, Sveriges Riksbank.
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appendix: measuring house prices

houses are heterogeneous and only a small fraction of the housing stock is 

transacted in any shorter time period. This creates difficult problems in measuring 

“the” price level of houses, in particular at a frequency that is high enough to 

be relevant for economic analysis. a widely accepted framework for analyzing 

house prices starts from the notion that a house can be described by a number of 

characteristics and that the price of a particular house is the price of that bundle. 

denoting the characteristics by the vector X, the price of a particular house is f(X). 

estimating this function for different time periods, a price index can be constructed 

based on a house with a particular set of characteristics. in practical applications 

it is common to assume that f(X) is constant over time and that the price of house 

i at time t may be written Pit = πt·f(Xt). here πt is the price per unit of housing f(X) 

and has the natural interpretation of a price index. Taking logs of this equation 

gives a standard linear regression equation. This is the hedonic method which is 

used in several countries to estimate price indexes. with access to a rich set of 

characteristics this is the favored method of index construction. it underlies the 

hoX Valueguard index for coop shares (http://www.valueguard.se/index).

a related method is based on external valuations of f(X) in a base year. holding f(X) 

constant, the mean of the ratio Pit/f(Xi) can be taken as an estimate of a price index. 

This is essentially the method used by statistics sweden to construct an index of 

owner-occupied one-family houses. This method is only as good as the valuations 

that it is based on, in the swedish case the point system that is the basis for the tax 

assessments. an advantage is that it allows the analyst to take account of special 

conditions of an individual house that are not easily entered into a regression 

framework.

The hedonic method requires a rich set of data on hedonic characteristics. if 

such data are not available a simple alternative would be to only look at median 

and mean sales prices, not controlling for the heterogeneity of houses. with a 

representative and large sample of sales the difference between the median sales 

price and a hedonic index may be quite small (see e.g. englund et al. 1998 for 

sweden). another alternative is to construct a data base of paired sales of the 

same house sold at different points in time. Presuming that the characteristics of 

the houses have not changed between sales, calculating a price index based on 

such repeat sales would give an accurate price index. such indexes are the only 

ones available in the united states. an advantage is that the method controls for 

idiosyncratic characteristics of an individual house that would go unmeasured in 

the hedonic approach, but a serious disadvantage is that quality changes due to 

renovations and additions are not taken into account. 
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 n a macroeconomic analysis of 
house prices in sweden
Carl andreas Claussen, Magnus Jonsson and BJörn lagerwall*

House prices in Sweden have risen considerably since the mid-1990s. How can this 

development be explained? What role does monetary policy play for house prices? 

What would happen if house prices fell sharply? Are houses overvalued? This 

article attempts to shed light on these questions with three models for the housing 

market. The models are estimated on and adapted to Swedish data. 

The results indicate that higher incomes, lower real interest rates and a greater 

preference for housing consumption are important factors behind the rise in house 

prices since the mid-1990s. Monetary policy affects real interest rates and incomes, 

it has therefore been important for the rise in house prices. However, according to 

the models, it would be difficult to slow down the rise in house prices by monetary 

policy without negative effects on the real economy. 

The models indicate that a fall in house prices could have a relatively limited 

effect on the real economy. But, this is under the assumption that the relationships 

in the models are stable and that the effects on demand of lower house prices can 

be counteracted by a more expansive monetary policy, which cannot be taken for 

granted. There are many indications that house prices are currently above the long-

term trend. According to the models this can be explained by such factors as higher 

incomes and lower real interest rates. However, it is difficult to judge whether 

house prices are overvalued and the conclusion will depend on the definition, 

method and period of time considered. 

* The authors work at the monetary Policy department, sveriges Riksbank. we are grateful for 
discussions and suggestions from many colleagues at the Riksbank. in particular, we would like to 
thank karl walentin and magnus Åhl.
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1.  introduction

house prices in sweden have risen considerably since the mid-1990s. in real terms, 

prices of one- and two-dwelling buildings rose by over 130 per cent between 1996 

and 2010. This means an average rate of increase of over 6 per cent a year. a 

number of questions arise in light of this:

• how can this rise in house prices be explained? 

• what role does monetary policy play for house prices? 

• what happens if house prices fall sharply? 

• are houses overvalued? 

in this article we attempt to answer these questions with three different models 

for the housing market. The first model is a simple econometric model based on 

theoretical relations for the housing market. great importance has been ascribed to 

adapting the model to the data. The second model is a pure statistical model with 

no economic theory, a so-called bayesian VaR model. hence, the most importance 

has been ascribed to adapting the model to the data. The third model is a dynamic 

stochastic general equilibrium model. in models of this kind the greatest importance 

is ascribed to ensuring that the model agrees with economic theory. all three 

models build on swedish data. 

according to the econometric model, the recent rapid rise in house prices 

can mostly be explained by higher household income and lower real interest 

rates. The general equilibrium model emphasises increased preferences for 

housing consumption, i.e. an increased demand for housing compared to other 

consumption, as an important explanation.

Real interest rates and incomes are affected by monetary policy. This means that 

monetary policy is also important for the development of house prices. however, 

according to the models, any attempt to slow down a rise in house prices using 

monetary policy could have large-scale negative repercussions for real economic 

growth. in the models, monetary policy has relatively little effect on house prices 

and large interest rate increases are therefore required to reduce the rate at which 

house prices are increasing. such an increase would have an adverse effect on 

households’ consumption and firms’ investments, which would lead to a fall in gdP. 

The models indicate that a fall in house prices could have a relatively limited 

effect on the real economy. but, this is under the assumption that the relationships 

in the models are stable and that the effects on demand of lower house prices can 

be counteracted by a more expansive monetary policy, something which cannot be 

taken for granted.

There are many indications that house prices are currently above the long-term 

trend. according to the general equilibrium model, house prices are currently 
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around 20 per cent higher than the trend. even simple estimates of the historical 

average from the 1950s may indicate that house prices are above the trend. 

according to the models, the high house prices can be explained by such factors 

as higher incomes and low real interest rates. Forecasts using the bVaR model and 

the econometric model do not provide any evidence that house prices would fall in 

the future. however, it is difficult to judge whether houses are overvalued, and the 

conclusions will depend on the definition, method and period of time considered. 

2.  how can the house price development be explained? 

Chart 2.1 shows the development of real prices for one- and two-dwelling buildings 

(“house prices” in the following) for the period 1986-2010. as we can see the 

prices have varied extensively. Prices rose considerably after the deregulation of the 

credit market at the beginning of the 1980s. Prices then fell again starting in 1990. 

a new period of rising prices emerged in 1996, which lasted until the financial crisis 

in 2007. Prices began to rise again in 2009. if we look at the period from the first 

quarter of 1996 to the third quarter of 2010, real prices have risen by 134 per cent. 
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Chart 2.1. Real prices for one- and two-dwelling buildings 
Index 1986:1 = 100

Sources: Statistics Sweden and the Riksbank.

Low inTeResT ReaL RaTes, higheR inComes and higheR FinanCiaL weaLTh 

exPLain muCh oF The ReCenT inCRease

econometric models for the housing market are often used to analyse house-price 

developments. These models are estimated on historical data and explain house-

price developments by a number of variables. The variables are, for example, 

mortgage rates, household income and wealth, monetary policy expectations and 
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variables measuring construction costs. other variables such as unemployment, 

demographics and credit growth are also relatively common.1 

we have estimated a simple econometric model for the swedish housing market. 

when estimating the model we tested for a large number of variables. however, 

most of these did not work well. For example, unemployment, demographic 

variables, monetary policy expectations and housing investments had the wrong 

sign or were statistically insignificant. even construction costs worked poorly. if 

construction cost (excluding the cost of land) is included in the model, the house 

price development is explained almost entirely by this variable. we therefore suspect 

that construction costs are determined along with and by the same factors as house 

prices and not that construction costs explain house prices to such a great extent. 

different statistical tests also indicate that house prices determine construction 

costs. an explanation for this can be weak competition in the construction sector. 

studies by konkurrensverket (2009) and bkn (2010b) suggest that competition 

may be weak in the construction sector.

several studies on swedish data use household debt as an explanatory variable, 

see e.g. hort (1998) and barot and yang (2002). These studies include periods 

when the credit market was regulated. if household credit is rationed, the growth 

of household debt can be an important explanatory variable. however, in a 

deregulated credit market, the growth of credit is determined by the same factors 

as house prices. The swedish credit market was deregulated in the mid-1980s and 

our data begins in 1986. we have therefore chosen not to use household debt as an 

explanatory variable in the model. 

The final model includes three explanatory variables: household real disposable 

income, an average after tax real mortgage rate (“the real mortgage rate”) and 

household real financial wealth. we assume that these variables are determined 

outside the model, which is a normal assumption for this type of models. The 

model, the data and the estimations are documented and discussed in Claussen 

(2011). see the appendix for a short overview.2 

The econometric model fits the actual development very well, as shown in chart 

2.2. house prices rose by 29 per cent from the first quarter of 1987 to the first 

quarter of 1990. This is illustrated by the height of the first column in the chart. 

1 see, for example, hort (1998), barot and yang (2002), adam and Fuss (2010), Franke (2010) and bkn 
(2010a).

2 The model is an error-correction model. with such a model we can distinguish between a long-run 
equilibrium price, the ‘fundamental price’, and a short-term equilibrium price. The model is called 
an ‘error-correction model’ as it has a built in mechanism that gradually corrects the difference 
between the fundamental price and the short-term price – the error – over time. a possible theoretical 
justification for the model is the fact that it takes time to build new houses, and the fact that the 
number of new houses that is added to the housing stock each year is very small compared to the 
existing stock. Thus, in the short run the supply of houses is very price inelastic, and a sudden increase 
in housing demand will lead to temporary increase in house prices. over time the stock grows as new 
houses flow into the housing market. 
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according to the model, prices should have risen by 26 per cent.3 Thus, only 3 

percentage points are not explained by the model, which is indicated by the light 

grey field in the column. similarly, the total height of the other two columns shows 

the total change in house prices over two other periods and the light grey portion 

of each column shows the unexplained part of the change in prices throughout the 

period.4 as we see, the unexplained part is very small for all periods.

as far as the contribution of the explanatory variables is concerned, higher 

income has contributed to higher house prices in all the periods (the dark grey 

portion of the column). The contribution is particularly large in the last upturn, 

where higher real disposable income explains just over half of the rise in house 

prices. during this period, households’ real disposable income rose by a full 2.3 per 

cent on average per year. in the first and second periods, the annual increases were 

1.0 and 2.0 per cent, respectively. Chart 2.3 shows the development of households’ 

real disposable income since 1986. 

Changes in household financial wealth help to explain the rise in house prices in 

the last upturn period, but played no part in the previous two periods (blue portion 

of the column). Chart 2.4 shows the development of household real financial wealth 

since 1986. 

The most important explanation for the variations in house prices is variations 

in the real mortgage rate (the black portion of the column). 80 per cent of the rise 

in house prices in the latter part of the 1980s is explained by lower real mortgage 

rates. similarly, falling house prices from 1990 to 1996 can to a large extent be 

explained by a considerable rise in real mortgage rates. Just over 35 per cent of the 

rise in house prices from 1996 to 2010 is explained by a reduction in real mortgage 

rates. Chart 2.5 shows the development of real mortgage rates.

a conclusion from the econometric model is that the growth of house prices, 

including the considerable rise after 1996, is well explained by the development 

in household real disposable income, real mortgage rates and household financial 

wealth.

 

3 we use the long-term relationship when we calculate how much the change between two moments 
in time should have been according to the model. actual house prices and the price according to the 
long-term relationship should therefore be the same at these moments in time. in 1986, there was a 
large deviation between the actual price and the price according to the long-term relationship. in the 
first quarter of 1987, the actual price was approximately the same as the price according to the long-
term relationship.

4 The long-term relationship in the model does not capture the downturn in house prices from 2008 to 
2009 and we therefore regard the period from 1996 to 2010 as a single period.
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Chart 2.2. House price changes in three periods and (econometric) model 
explanations
Per cent

Source: Claussen (2011).
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Chart 2.4. Household real financial wealth
Index 1986=100

Sources: Statistics Sweden and the Riksbank.
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Chart 2.5. Real after tax mortgage rates 
Per cent

Sources: Statistics Sweden and the Riksbank.
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Changes in PReFeRenCes aRe aLso an imPoRTanT exPLanaTion aCCoRding 

To The geneRaL equiLibRium modeL

a fundamental principle in general equilibrium models is the division between 

endogenous and exogenous variables.5 endogenous variables are explained 

within the model whereas exogenous variables are explained outside the model. 

Fluctuations in the exogenous variables drive variations in the endogenous variables. 

5 The general equilibrium model for house prices was developed by iacoviello and neri (2010). it has 
since been modified and estimated on swedish data by walentin and sellin (2010). They provide a 
detailed description of the model with focus on swedish conditions. The appendix of the current article 
provides an informal description of the most important assumptions and mechanisms in the model.
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we normally say that the economy is exposed to “shocks” when the exogenous 

variables vary. if, for example, technological development, which is an exogenous 

variable, were to change, it would cause changes in households’ and firms’ decisions 

on consumption, investment, labour supply, etc. 

The model contains nine different exogenous variables, or shocks. There are 

three different shocks to households’ preferences and three different shocks to 

technological development.6 There is also a cost shock which has a direct effect 

on inflation, a monetary policy shock which primarily affects the interest rate, and 

an inflation target shock which affects the central bank’s inflation targets. in order 

to explain historical fluctuations in house prices, it is possible to break down the 

fluctuations into these shocks. 

The nine shocks in the model explain together 100 per cent of the fluctuations 

around the trend-growth in house prices. however, only a few of these shocks 

explain most of the fluctuations. historically, the most important shock has been 

changes in preferences for housing relative to other consumption, both with regard 

to upward and downward fluctuations. on average, changes in preferences have 

explained approximately 70 per cent of the fluctuations. monetary policy has 

been less important even though in the short term these shocks have explained 

approximately 20 per cent.7 The other seven shocks together explain the remaining 

10 per cent.

at present, house prices are around 20 per cent above the trend according to the 

model. The most important explanation for this is greater preference for housing 

relative to other consumption. but monetary policy has also been important. 

monetary policy has been more expansive than normal according to the model and 

monetary policy shocks have therefore driven up house prices in recent years. but, 

the contribution from monetary policy is significantly less than the contribution 

from changes in preferences. a third explanation is that productivity growth in the 

housing sector has been slower than normal. This has driven up prices since 1995. 

although the contribution from productivity growth has declined somewhat in 

recent years, it has nevertheless been important for the upturn in recent years. For 

a more detailed discussion of the factors explaining fluctuations in house prices see 

walentin and sellin (2010). 

6 in formal terms, there is a preference shock to households’ utility from consuming today relative to 
consuming in the future, a preference shock in the consumption of leisure relative to other consumption, 
a preference shock in the consumption of housing services relative to other consumption, a technology 
shock in the goods sector, a technology shock in the housing sector and an investment-specific 
technology shock in the goods sector.

7 in the model, monetary policy follows a so-called “Taylor rule”. This means that it normally reacts to 
changes in inflation and gdP. however, central banks also react to other factors, which are reflected in 
the monetary policy shock. The monetary policy shock kan be understood as a residual that captures 
changes in the interest rate over and above the changes caused by changes in inflation and gdP.
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The largest proportion of the rise in house prices in recent years is explained by 

an increase in households’ preferences for housing relative to other consumption. 

The model is unable to explain why this has taken place because it is a question of 

exogenous changes that, by definition, are not explained in the model. it is difficult 

to estimate preferences because they are not directly observable. however, we 

may wonder how these changes are to be interpreted and whether it is possible to 

understand why preferences for housing consumption have increased. 

in certain contexts, fluctuations in house prices have been explained by changes 

in demand that cannot be related directly to factors such as income and interest 

rates. one sometimes hears statements like “a greater need for privacy”, “changes 

in taste”, and “a belief in the purchase of a property as an investment”, see 

iacoviello (2011). These explanations appear, at least at first sight, to be related to 

changes in preferences for housing. 

overall, the results from the two models indicate that high house prices are 

explained by higher incomes, low real interest rates and greater preferences for 

housing consumption relative to other consumption. 

3.  what role does monetary policy play for house prices?

This section illustrates how monetary policy affects house prices. The illustration is 

based on numerical examples of the effects of a change in the interest rate in the 

models. according to the models, it is costly in terms of inflation and gdP to use 

monetary policy to dampen increases in house prices.

smaLL eFFeCT oF moneTaRy PoLiCy on house PRiCes aCCoRding To The modeLs

according to the econometric model, a change in the real mortgage rate of 1 

percentage point results in a change of 6 per cent in real house prices. To calculate 

how house prices are affected by the repo rate, we have estimated the real 

mortgage rate as a function of the repo rate. according to this estimation, a change 

of 1 percentage point in the repo rate leads to approximately half a percentage 

point change in the real mortgage rate. Thus, a change of 1 percentage point in the 

repo rate results in around a 3 per cent change in house prices. 

The econometric model is based on the assumption that the explanatory 

variables are determined outside the model and that a change in a specific 

explanatory variable does not affect the other explanatory variables. however, 

in reality, a change in the real interest rate also affects households’ income, for 

example, which in turn affects house prices. These indirect effects are better 

reflected in the bVaR model and the general equilibrium model.8 

8 The bVaR model is described in more detail in the appendix. note that in both the general equilibrium 
and the bVaR model we use the 3 month rate as a proxy for the repo rate.
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according to the bVaR model, an increase in the interest rate of one percentage 

point leads to almost 1 per cent lower house prices during the first year, see table 

3.1. house prices continue to fall in subsequent years. during the second year, they 

are almost 2 per cent below trend and in the third year almost 3 per cent below 

trend. in the long run, the higher interest rate therefore leads to approximately 5 

per cent lower house prices. higher interest rates also lead to lower house prices in 

the general equilibrium model. an increase of 1 percentage point in the interest rate 

results in almost 2 per cent lower housing prices in the first year. 

Table 3.1. Effects from an increase in the interest rate of 1 percentage point 
annual change in per cent unless otherwise specified

bVaR yeaR 1 yeaR 2 yeaR 3

Repo rate, per cent 1.0 0.8 0.7
Real house prices, per cent deviation from trend -0.8 -1.9 -2.9
CPiF 0.2 0.3 0.2
gdP -0.2 -0.3 -0.3
gdP, per cent deviation from trend -0.2 -0.5 -0.7

geneRaL equiLibRium modeL

Repo rate, per cent 1.0 0.0 -0.1
Real house prices, per cent deviation from trend -1.6 -1.1 -1.0
CPiF -0.7 -0.3 -0.1
gdP -1.0 0.2 0.2
gdP, per cent deviation from trend -1.0 -0.8 -0.6

sources: statistics sweden and the Riksbank.

in other words, monetary policy offers limited possibilities for affecting house prices 

in all three models. overall, the results from the models indicate that a rise in the 

interest rate of 1 percentage point leads to a fall in house prices of between 2 and 

5 per cent. This fall is somewhat smaller than in several other studies, but still in line 

with hort (1998), see table 3.2. 

Table 3.2. Effects of an increase in the real interest rate by one percentage point on house prices in 
several studies 

CounTRy
esTimaTed eFFeCT on house  
PRiCes (PeRCenTage Change)

hort (1998) sweden -3
imF (2005a) united kingdom -6
imF (2005b) netherlands -9
oikarinen (2005) Finland -2 to -8
adams and Füss (2010) sweden -8

sLowing down FasT-Rising house PRiCes using moneTaRy PoLiCy is CosTLy 

in TeRms oF LoweR gdP and inFLaTion

according to the general equilibrium model, a higher interest rate means that 

households will consume less and firms will become more restrained in their 

investments. Lower demand leads to lower production and a lower gdP. The effect 
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on gdP growth from an increase in the interest rate by 1 percentage point is shown 

in table 3.1. gdP growth is around 1 percentage point lower.9 in terms of deviation 

from its long-term trend, gdP falls by around 1 per cent during the first year and 

continues to be lower for several years. when production falls, demand for capital 

and labour also fall. This gives rise to lower salary increases, which reduce firm 

expenses and leads to lower prices. inflation measured by CPiF falls by just under 

1 percentage point.

The costs of restraining rising house prices are somewhat lower in the bVaR 

model than in the general equilibrium model during the first year. a one percentage 

point increase in the interest rate results in gdP growth that is around 0.2 

percentage points lower and inflation that is around 0.2 percentage points higher, 

see table 3.1. inflation rises because it is positively correlated with interest in our 

data.10 however, after three years, gdP deviates from its trend by about the same 

amount as in the two models, i.e. it is approximately 0.7 per cent lower.

These numbers indicate that it can be relatively costly to use monetary policy 

to restrain rising house prices. another way to illustrate this is to first calculate 

the interest rate increases that would have been required if house prices were to 

follow their long-term trend from 2004 onward, and then calculate the changes to 

inflation and gdP that are associated with these interest rate increases. according 

to the general equilibrium model, the long-term growth, or trend, in house prices 

is 2.9 per cent per year. house prices were in line with this trend around 2004. The 

blue line in chart 3.1 shows house prices since 2000. The black line shows what 

house prices would have been had they followed the trend from 2004 onwards. a 

tighter monetary policy would have been required to bring about this trajectory. 

The interest rate is therefore raised in the model by more than 2 percentage points 

in 2004, see table 3.3. it is continually raised during subsequent years, and in 2006 

and 2007 it is raised by 5 percentage points. The rate of increase is then lowered 

somewhat and in 2009 the interest rate is lowered by 0.6 percentage points. 

9 The monetary policy transmission from interest to gdP and inflation in this example is calculated using 
Ramses, the Riksbank’s general equilibrium model.

10 The Fisher equation may shed light on the positive relationship between the interest rate and inflation: 
nominal interest rate = real interest rate + expected rate of inflation. if the real interest rate is constant 
over time, the variations in the nominal interest rate will be explained by the variations in the expected 
rate of inflation, i.e. there is a positive correlation between the nominal interest rate and inflation.

OBS FÄRG

OBS FÄRG
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Chart 3.1. Real house prices. Actual and according to the trend in the general 
equilibrium model
Index for 2000 =100

Sources: Statistics Sweden and the Riksbank.
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Table 3.3. House prices according to the trend from 2004 onward 
annual change in per cent unless otherwise specified

2004 2005 2006 2007 2008 2009 2010

Real house prices, per cent 
deviation from trend -5.6 -11.2 -17.2 -22.9 -15.9 -17.6 -19.1
Repo rate, per cent 2.2 3.4 5.0 5.0 0.8 -0.6 1.2
CPiF -1.4 -2.9 -4.9 -5.8 -3.8 -1.4 -1.8
gdP -2.2 -3.0 -4.2 -3.9 0.6 1.3 -0.9

sources: statistics sweden and the Riksbank

The higher interest rate leads to significantly lower inflation. inflation measured 

by CPiF is on average around 3 percentage points lower each year. gdP growth is 

also lower; on average almost 2 percentage points lower with the tighter monetary 

policy. 

4.  what would happen if there were to be a drastic fall in 
house prices?

an important question for monetary policy is how changes in house prices 

affect inflation and gdP. This section presents several examples that illustrate 

the consequences of a fall in house prices for inflation and gdP and, in turn, the 

consequences for monetary policy. we assume that house prices fall 20 per cent in 

real terms. This is less than the fall at the beginning of the 1990s when prices fell 

almost 30 per cent, but more than the fall in 2008.
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a FaLL in house PRiCes has ReLaTiVeLy smaLL eFFeCTs on The maCRo 

eConomy in The geneRaL equiLibRium modeL

according to the general equilibrium model, the largest share of the historical 

fluctuations in house prices has been caused by shocks to preferences for housing 

relative to other consumption. we therefore allow the fall in house prices to be 

explained by a lower demand for housing. if some other shock cause the fall in 

prices, the effects can be different. 

The fall in house price primarily affects households that use housing as collateral. 

when the collateral falls in value, they are forced to increase mortgage repayments. 

as a consequence, they reduce other consumption which therefore brings about a 

fall in demand in the economy, which results in a fall in gdP. 

The fall in house prices holds back gdP growth primarily during the first year, 

during which it is around 1 percentage point lower than otherwise, see table 4.1. 

however, gdP’s deviation from its long-term trend is about 1 per cent for a long 

time into the future. during the next three years, it is on average 1 per cent lower 

than without the fall in house prices. Lower demand presses prices downward. 

The effect on inflation, though, is very small; inflation falls by only 0.1 percentage 

points. The absence of larger effects on inflation is in part due to the definition 

of inflation in the model. only prices of consumer goods are included in the 

measurement. The fall in house prices therefore has no direct effect on inflation. 

in the model, monetary policy is intended to stabilise inflation around an inflation 

target and gdP growth around a long-term growth target. Lower gdP growth 

and somewhat lower inflation opens for more expansive monetary policy and the 

interest rate is therefore lowered by 0.5 percentage points. expansive monetary 

policy is another reason why a fall in house prices only has a small effect on 

inflation. however, monetary policy does not completely offset the fall in gdP. 

Thus, the effects of a fall in house prices on gdP growth are relatively small. 

however, the model disregards frictions in the financial sector and borrowers in the 

model always repay their debts. The downturn in house prices therefore only affects 

borrowers negatively. Lenders are not affected by fluctuations in house prices. 

The absence of frictions in the banking sector is a gross simplification. if house 

prices were to fall sharply, the financial sector would probably be important for how 

the effects would spread to the rest of the economy, as demonstrated in particular 

by the developments in the usa since 2007. There, the fall in house prices had such 

a large impact as it affected the banks’ balance sheets. Repayments from borrowers 

fell, which in turn meant a reduction in the banks’ net capital. if the banks can 

absorb such losses with new capital, the fall in repayments only corresponds to 

a redistribution, which should not lead to large aggregate effects. however, if 

the banks’ have limited access to financing and, for example, must fulfil a capital 

requirement, this can lead to a credit squeeze and consequences for consumption 
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and investments. The fact that the model does not have credit market frictions may 

lead to underestimation of the effects on gdP. on the other hand, the swedish 

banks have – for example at the beginning of the 1990s when house prices fell 

dramatically – been spared from loan losses from households.

Table 4.1. Effects of a 20 per cent fall in house prices in 1 year 
annual change in per cent unless otherwise specified

geneRaL equiLibRium modeL yeaR 1 yeaR 2 yeaR 3

Real house prices, per cent deviation from trend -20.0 -17.9 -15.9
CPiF -0.1 -0.1 -0.1
gdP -1.1 0.2 0.2
gdP, per cent deviation from trend -1.1 -1.0 -0.8
Repo rate, per cent -0.5 -0.5 -0.2

bVaR, shoCk To house PRiCes

Real house prices, per cent deviation from trend -20.0 -20.3 -19.5
CPiF -0.4 -0.2 -0.2
gdP -2.0 -0.2 0.1
gdP, per cent deviation from trend -2.0 -2.2 -2.1
Repo rate, per cent -0.5 -0.8 -0.7

bVaR, aLL shoCks

Real house prices, per cent deviation from trend -20.0 -22.9 -22.0
CPiF -0.5 -0.4 -0.4
gdP -2.3 -1.3 0.2
gdP, per cent deviation from trend -2.3 -3.5 -3.3
Repo rate, per cent -0.3 -1.1 -1.1

sources: statistics sweden and the Riksbank.

The eFFeCTs aRe sLighTLy LaRgeR in The bVaR modeL

To analyse the effects of the house-price fall in the bVaR-model we first assume 

that the fall in house prices is caused by a “housing shock”, i.e. the residual in the 

equation for house prices. an interpretation of this can be that there is a collapse of 

confidence on the housing market. The numerical example is carried out in the form 

of a conditional forecast in which real house prices fall by approximately 20 per cent 

over one year. The effects on gdP are approximately twice as large in the bVaR 

model compared to the general equilibrium model. gdP growth falls by around 

2 percentage points compared to 1 percentage point in the general equilibrium 

model, see table 4.1. The interest rate is lowered by around 0.5 percentage points, 

which tends to counteract the negative effects of the fall in house prices. 

The effects of a fall in house prices are to a large extent dependent on why they 

fall. in the two examples presented thus far, the cause of the fall is a separate shock 

to the housing market. in that case effects for the rest of the economy are small. 

however, if the cause of the fall in prices is a general downturn in the economy, 

the effects can be more extensive, which can be illustrated using the bVaR 

model. Formally, we now allow the shocks that, according to the model, are the 
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most probable to explain the fall in prices. in this case gdP growth is around 2.5 

percentage points lower during the first year, see table 4.1. gdP falls below its trend 

by more than 3 per cent during the second and third year. even the interest rate 

goes down, which partly offsets the negative effects of both the fall in house prices 

and the general downturn in the economy. 

in practice it can be sometimes be difficult to lower the interest rate to the 

extent suggested by the model since the interest rate cannot become negative. in 

situations where a reduction in the interest rate cannot be fully utilised to counteract 

the downturn in the economy, the outcome can be even worse than in these 

examples. a fall in house prices associated with a general downturn in the economy 

can lead to subdued macroeconomic growth for several years and low interest rates 

as a result.

5.  are houses overvalued?

The considerable rise in house prices since the mid-1990s has initiated a debate on 

whether houses are overvalued. however, answering this question is not straight 

forward, partly because different definitions exist. Three definitions that are 

applicable in some of our models are the following. 

houses are overvalued if

i. house prices are above their long-term trend, 

ii. house prices cannot be explained by fundamental factors,

iii. predictions by the models indicate falling house prices. 

muCh indiCaTe ThaT house PRiCes aRe aboVe TheiR Long-TeRm TRend

according to the general equilibrium model, the long-term trend growth for real 

house prices has been around 3 per cent a year. since house prices have grown 

much faster than this during the last 25 years – around 4 per cent per year – prices 

are currently well above their long-term trend. according to the model, they are 

about 20 per cent above trend. neither the econometric model nor the bVaR 

model defines an explicit trend growth rate. These models therefore cannot provide 

information about the degree to which house prices currently lie above the long-

term trend.

an important factor when calculating the trend is the time period that serves as 

its basis. The general equilibrium model is estimated on a relatively short period of 

time. if the trend were calculated using a longer period, the results could have be 

different. Chart 5.1 shows the development of real house prices for the period 1952 

to 2010. it is worth noting that real house prices in 1996 were at the same level as 

in 1952. The average rate of increase per year is around 1.5 per cent for the entire 
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period, which can be compared to the 6 per cent rate of growth seen in the past 

15 years. in this light, the strong growth of house prices since 1996 appears to be 

exceptional. 

The trend of rapidly rising house prices over the past 15-20 years is also evident 

in a number of other countries. in the usa, real house prices in 1996 were at the 

same level as 100 years earlier. house prices began to rise significantly in the mid-

1990s. Time series exist for amsterdam going back to 1650. These show that real 

house prices in 1996 were largely at the same level as 300 years earlier. in norway, 

house prices in 1990 were largely at the same level as 100 years earlier, but since 

the mid-1990s they have risen sharply.

in the public debate regarding the increase in house prices over the last 20 years 

a number of arguments are put forth. one argument is that it has become easier 

for households to obtain a mortgage. The credit market has been deregulated, 

competition has increased, and this has made it possible for more people to obtain a 

mortgage. another argument is that the number of people living in major cities has 

increased.

There are many indications that house prices are above the long-term trend and 

that they therefore can be considered overvalued according to the first definition. 

however, this does not necessarily mean that house prices will fall in the future. 

according to the models, the most probable development is rather a slower rate of 

increase (see below).

Chart 5.1. Real house prices in Sweden 1952-2010
Index, 1952=100

Sources: Statistics Sweden and the Riksbank.
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house PRiCes Can be exPLained in The modeLs

according to the econometric model, house prices have risen because household 

income and financial wealth have increased, and because real mortgage rates have 
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become unusually low. This means that, according to the econometric model, rising 

house prices can be explained by fundamental factors. Thus, according to this 

model and the second definition, houses are not overvalued. 

The bVaR-model estimated with data up until 2002 provides an additional 

illustration. Chart 5.2 shows this model’s predicted house prices from 2003 onward 

given the realised values of the input variables.11 The model’s predictions are in 

line with actual prices for most of the period. The exception is 2009 when actual 

increases are higher than according to the model. but, the model predictions 

and actual increases are the same by the end of the period. The house price 

developments can therefore be ‘explained’ by the model. 

There are, however, possible objections to this analysis. one is that much 

emphasis was placed on adapting the models to the data. but models are always 

simplifications. For example, if an important variable is missing from the model, i.e. 

the model is incorrectly specified, the conclusions could be different. 

in the general equilibrium model, house prices are by definition explained by the 

various shocks. house prices are therefore by construction neither overvalued nor 

undervalued, but are always fundamentally explained in the model. 

Chart 5.2. Real house prices 2003-2010. Actual prices and conditional forecasts 
from the BVAR model
Annual percentage change

Sources: Statistics Sweden and the Riksbank.
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11 The analysis follows the set-up from a speech, ”monetary Policy and the housing bubble”, given by 
bernanke (2010). The speech bases large parts of the analysis on dokko et al (2009) and discusses 
monetary policy’s role in the growth of house prices in the usa with a focus on the period 2002 
onward. many believe this period is characterised by the ”bubble element”, see e.g. shiller (2007). one 
conclusion from the speech was that the us house prices could not be explained by the outcome of 
other variables. however, the key interest rate could be explained by the outcome of other variables. 
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FoReCasTs using modeLs do noT indiCaTe ThaT house PRiCes wiLL FaLL

Forecasts from the econometric model indicate relatively stable house prices in the 

future. in order to forecast a sharp fall in house prices, an unrealistically high interest 

rate combined with very low income growth is necessary.12 

Forecasts with the bVaR model can be created in a number of different ways. 

a common method is to let the model forecasts all variables in the model. This 

is usually called an unconditional forecast. another method is to condition the 

forecast on a given development of one or more of the variables in the model. 

This is called a conditional forecast. in the conditional forecasts we have used the 

Riksbank forecasts for gdP, inflation and interest rates. neither the unconditional 

nor the conditional forecasts from the bVaR model indicate that house prices will 

fall in the next three years. however, the rate of growth will gradually abate. 

in summary, the forecasts from the two models indicate that house prices in 

sweden will not fall sharply in the future. housing is therefore reasonably valued 

according to the third definition.

house PRiCes aCCoRding To oTheR measuRemenTs

in the debate on possible overvaluation a whole range of measurements and 

definitions are used. many of these cannot be directly applied to our models or to 

swedish data. Two such measurements are prices in relation to rents and house 

prices in relation to income.

Prices in relation to rents

housing can be purchased or rented. in market equilibrium, the price of the same 

housing service should be the same regardless whether it is purchased or rented. if 

that is not the case, households can make a profit by changing from one form of 

housing to another. For that reason, so-called price-to-rent ratios are often used to 

analyse house prices. Price-to-rent ratios for sweden are used by imF (2009), the 

national mortgage Loan board (bkn, 2009) and The economist (2010), among 

others. all of these studies indicate that swedish houses are much overvalued. 

Chart 5.7 shows the house price index in relation to rents in sweden. The rent 

component in the consumer price index, CPi, has been used to measure rent 

levels. The average price-to-rent ratio over the period from 1980 is well below 

today’s level. according to the bkn’s calculations, house prices can therefore fall by 

approximately 20-25 per cent in the coming years.

12 see Claussen (2011).
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Chart 5.7. Price-to-rent ratio in Sweden
Index, 1980=100

Sources: Statistics Sweden and the Riksbank. 
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Note. The rent component in the consumer price index, CPI, has been used to measure rents.

however, there are a number of objections to using the price-to-rent ratios as 

an indicator for potential overvaluation of swedish houses. The most important 

objection is that sweden does not have market rents in the same way as in the usa, 

for example, which is a prerequisite in order for any analysis to be meaningful. added 

to this is the more general problem of comparing rental properties, which consist 

of both apartments and one- and two-dwelling buildings. a comparison between 

rented apartments and tenant-owned apartments would be more relevant. one 

added difficulty is that the analysis assumes that it is easy to change between rented 

housing and home ownership if prices deviate from what is reasonable.

House prices in relation to income

The basic idea behind this valuation method is that if house prices are higher than 

normal in relation to income, housing is overvalued. in this context, income is 

most commonly measured in terms of disposable income per capita or gdP per 

capita. imF’s world economic outlook from october 2009 shows that house 

prices in relation to income are well above their normal levels in many countries. 

For example, in sweden house prices in relation to disposable income were around 

15 per cent above the average, which would indicate that the housing market is 

overvalued.

according to this valuation method, house prices should increase no more than 

disposable income or gdP in order to for houses not be overvalued. however, it 

can be completely reasonable for real house prices to rise faster than real income 

during certain periods. one example is if there are temporary shifts in demand for 
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housing services relative to other consumption, which is one of the explanations for 

the rapidly rising house prices in recent years according to the general equilibrium 

model.

in the long run, it is often reasonable to assume that consumption is a constant 

share of income or gdP. housing consumption should then also grow at the same 

rate as the gdP in the long run. shiller (2006) shows that the average housing 

area per capita in the usa has tripled since the 1940s. This is one way of reflecting 

increased consumption of housing. gdP per capita in the usa is currently around 

3.8 times higher than in 1948. Thus, according to these calculations, consumption 

of housing has risen at approximately the same rate as gdP per capita.13 

The development of real house prices is in the long run driven by the difference 

in productivity growth between gdP and the housing sector. if productivity growth 

is the same in the housing sector as in the rest of the economy, real house prices 

will be constant. if real house prices are to grow at the same rate as or faster than 

the gdP, productivity must be zero or negative in the housing sector, given that 

productivity growth is positive in the rest of the economy.

Chart 5.8 shows that, up until the mid-1990s, real house prices in the usa have 

been relatively constant while gdP rose steeply. This suggests that there is no major 

difference between productivity growth in the housing sector and the rest of the 

economy in the long run. Chart 5.9 shows a similar development for sweden from 

1952 onward. 

it also seems reasonable from both a theoretical and empirical point of view 

for real income and gdP to grow faster than real house prices in the long run, but 

during certain shorter periods it can also be reasonable for real house prices to grow 

just as fast as or even faster than gdP. 

13 in addition, the quality of housing has risen since the 1940s.
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Chart 5.8. Real house prices and real GDP per capita in the USA in the 1890-2010 
period
Index, 1890=100
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Sources: Robert J. Shiller and Historia.se.

Chart 5.9. Real house prices and real GDP per capita in Sweden in the period 
1952-2010
Index, 1952=100

Real house prices Real GDP per capita 

Sources: Statistics Sweden and the Riksbank.
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6.  Concluding remarks 

There are many indications that house prices are currently above their long-term 

trend levels. according to our models, this can be explained by higher incomes, 

low real interest rates and an increased preference for consumption of housing. 

The results from the models also indicate that the costs of using monetary policy 

to restrain rising house prices can be high since this leads to lower real economic 
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growth. Finally, we find that a fall in house prices may have a relatively limited 

impact on the real economy and inflation. however, this is under the assumption 

that the fall is not due to a general downturn in the economy.

Results from models are always surrounded by uncertainty. There are 

several reasons for this. First, models are always based on a series of simplifying 

assumptions. They are linearized, and therefore abstract from non-linear effects. 

For example, a considerable fall in house prices can result in contagion effects for 

the banking sector that are difficult to capture in a linear model. second, there 

is statistical uncertainty because, among other things, the period of time being 

studied might not be representative. Third, the results from the models assume that 

the model relationships are stable over time. 

There are several important issues that this study has not been able to illustrate 

in full. For example, house prices are determined in a market influenced by both 

supply and demand. The supply of housing, i.e. housing construction, has been 

very low since the beginning of the 1990s even though prices have risen sharply. 

understanding how the supply of housing is determined and how it affects house 

prices is important and should be central for future work.
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appendix

The eConomeTRiC modeL

The econometric model explains the growth of prices for one- and two-dwelling 

buildings by the growth of three variables: household real disposable income, 

household financial wealth and real after tax mortgage rates. The model is an “error 

correction model”. There is a long tradition of using error correction models to 

analyse the housing market, see for example girouard et. al. (2006) and borowiecki 

(2009). For studies on swedish data, see hort (1998), barot and yang (2002) and 

adams and Füss (2010). 

The four variables included in the model are explained in table a:1. The model 

is estimated on data from the first quarter of 1986 up to and including the third 

quarter of 2010. other studies on swedish data have used other variables, such 

as unemployment, demographic variables, variables measuring expectations of 

monetary policy, credit growth and construction costs.14 There is no quarterly 

data for several of the demographic variables. in the deregulated swedish credit 

market, credit growth is a poor indicator of access to credit. For that reason we 

have not used these variables. our statistical estimates show that construction 

costs (excluding the costs of land) are determined together with house prices and 

can therefore not be used as an explanatory variable for house prices. The fact that 

construction costs rise when house prices rise can be due to weak competition in 

the building sector (see konkurrensverket (2009) and bkn (2010b)). we tested for 

a series of other variables, none of which work in our model.15 see Claussen (2011) 

for a more detailed discussion.

in the estimated model, the long-term equilibrium price (p*) is determined by the 

level of household real disposable income (di), household financial wealth (df ), and 

by real after tax mortgage rates (rr) in the equation

p di rrt t t* , , ,
( , ) ( , ) ( , )

= − + −− −16 4 1 23 0 06
0 00 0 00

1
0 00

1 ++ −0 15
0 08

1,
( , )

dft ,              (1)

where t is the period and the figures in parentheses are p-values. we tested for 

co-integration and find evidence of co-integration (see Claussen 2011 for details). 

equation (1) means that the long-term level of the house price index in quarter t 
(e.g. the first quarter of 2010) is determined by the level of the three explanatory 

variables one quarter earlier. The reason for this specification is that statistics 

sweden’s statistics on house prices are reported by the date on the bill of sale, 

14 hort (1998), barot and yang (2002), bkn (2010a) and adams and Füss (2010).
15 The coefficients are assigned the wrong sign or are not significant. unemployment and the variable 

measuring monetary policy expectations are stationary variables and we have not tested these in a 
long-term relation. 
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in other words the date when the purchaser is the new formal owner of the 

property. The delay between drafting the contract and the bill of sale is normally 

approximately two months. 

Table A.1. Variables in the econometric model.

symboL exPLanaTion souRCe

house prices p statistics sweden’s house price index deflated by the 
CPiF. The house price index estimates the price of the 
existing stock of one- and two-dwelling buildings. 
CPiF is the consumer price index with a fixed 
mortgage rate.

statistics 
sweden

disposable income di households’ gross income minus direct taxes, 
deflated with by CPiF.

statistics 
sweden

Financial assets df households’ stocks, bonds, bank accounts, insurance 
policies and other items, deflated with the CPiF.

statistics 
sweden

Real after tax 
mortgage rate

rr rr r= −( )−1 τ π , where τ is the proportion of interest 
payments that households can deduct from their tax, 
π is CPiF inflation measured as annual percentage 
change and r is the average nominal mortgage rate. 
This average is a weighted average of a 3-month 
government certificate rate, a 3-year government 
bond rate and a 5-year government bond rate. The 
three weights are, respectively, the share of variable 
rate mortgages, the share of mortgages with a fixed 
interest period between 3 months and 5 years, and 
the share of mortgages with a fixed interest period 
exceeding 5 years.

statistics 
sweden, the 
Riksbank

all variables except for real interest rates after tax are in logs. For variables in logs , 

the estimated coefficients give the percentage change in the long-term equilibrium 

price following a percentage change in a given variable. model (1) therefore means 

that a one percentage point rise in the real mortgage rate leads to a full 6 per cent 

fall in the long term equilibrium price. similarly, the model means that if the real 

mortgage rate falls by 1 percentage point, house prices will rise by 6 percentage 

points. several international studies contain similarly high coefficients, see table 3.2. 

The coefficient for real disposable income means that a 1 per cent increase in real 

disposable income leads to a 1.2 per cent rise in house prices. The coefficient for 

household financial wealth means that a 1 per cent rise in wealth leads to a 0.15 per 

cent rise in the long term equilibrium price.

The short-term dynamic in the model is given by 

where ∆pt=pt-pt-1, ∆pt-1=pt-1-pt-2, ∆rrt=rrt-rrt-1, ∆rrt-1=rrt-1-rrt-2, etc. Figures in 

parentheses are the p-values. The coefficient before (pt-1 -p*t-1 ) measures how fast 

a deviation between the actual housing price and the long-term equilibrium price 

is corrected (error correction). The coefficient of 0.1 means that 10 per cent of 

pt=0,002–0,10(pt–1–p*t–1)+0,6∆pt–3–0,005(∆rrt+∆rrt–1+∆rrt–3)+0,21∆dft–1,
(0,28) (0,00) (0,00) (0,00)(0,01)

 (2)
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this deviation is corrected each quarter. This means that about 30 per cent of the 

deviation disappears within one year.

if we move pt-1 over to the right-hand side of (2), we obtain an expression for 

the current house price. Chart a.1 shows actual house prices together with the 

short-term equilibrium price according to the model. as we may observe, the model 

reflects actual house prices very well. 

Chart A.1. Actual real house prices and real house prices according to the 
econometric model

Real house prices (in logs) Fitted real house prices (in logs) 

Source: Claussen (2011).
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The bVaR modeL

a bayesian VaR model is a VaR model with assessments, so-called priors, of, for 

example, means and variances. 16 an important criterion when selecting priors is 

that they should be independent of the data that used in the estimation. These prior 

perceptions are then weighed alongside the information in the data.

The bVaR model in this study includes the following variables: the house price 

index from statistics sweden, the seasonally-adjusted CPiF, the seasonally-adjusted 

gdP and three-month government bond rates; see also iacoviello (2005). Log-first-

differences of all variables are used, with the exception of short-term interest rates, 

which are included in levels. The model is estimated on data from the first quarter 

of 1986 to the second quarter of 2010. after analysis using different lag criteria, the 

model has been estimated with one lag. This means that the variables are modelled 

as functions of the outcomes for the variables during the immediately preceding 

quarter. a dummy variable which reflects the transition to current monetary 

policy from the 1993 regime is also included. as mentioned, the estimation is 

16 VaR is an abbreviation for “vector autoregression”. 
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supplemented with assessments, i.e. priors. we have placed priors on the means of 

the variables. as a test of robustness, an alternative specification with two further 

variables, open unemployment 15-74 years and a five-year government bond rate, 

have been estimated, but the results were not substantially different.

The geneRaL equiLibRium modeL

a detailed formal description of the general equilibrium model is found in iacoviello 

and neri (2010) and walentin and sellin (2010). The model has up to now primarily 

been used in monetary policy analysis at the Riksbank to generate scenarios in 

which house prices have played an important part, see for example the monetary 

policy report in July 2010. The model is also relatively widely spread among other 

central banks and institutions, for example the eCb (Lombardo and mcadam, 

2008).

There are three kinds of agents in the model: households, firms and a central 

bank. Firms are active in the housing sector, where they produce housing, and in 

the goods sector, where they produce consumer goods, investment goods and 

input goods. goods are produced with labour and capital, but land and input 

goods are required for producing new houses, in addition to labour and capital. The 

construction of housing requires land and for that reason the assumption that only 

capital and labour are used in production is too restrictive.

one important observation in the data is that, historically, house prices have 

risen faster than prices of other goods. in order to reflect this, it is necessary to 

explicitly model the production of housing. one explanation for the rapid increase 

in house prices, according to the model, is relatively slow technological progress in 

the housing sector. 

There are two types of households: “patient” and “impatient”. impatient 

households prefer to consume their incomes relatively quickly, whereas patient 

households are more inclined to save and prefer to postpone consumption. 

Therefore, patient households are lenders and impatient households are borrowers. 

The impatient households are assumed to have difficulty receiving a loan. They are 

therefore unable to finance their housing completely with loans, but rather must 

pay a certain portion in cash. Fluctuations in house prices affect these households’ 

lending and consumption possibilities, which means that the effects of fluctuating 

house prices can spread from the housing market to consumption and the aggregate 

economy.

Patient households work and consume consumer goods and housing services. 

They provide loans for firms’ investments and impatient households’ purchases 

of housing. impatient households work and consume both consumer goods 

and housing services in exactly the same way as patient households, but they 

accumulate only the capital required to finance collateral on their mortgage loan.
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The central bank is assumed to follow a so-called Taylor rule. This means that the 

interest rate reacts to the actual deviation of inflation from the inflation target and 

to gdP’s deviation from its long-term growth level. in order to avoid excessively 

large variations in the interest rate, it is assumed that, it also depends on the interest 

rate level in the previous quarter. if inflation is at the same level as the inflation 

target and growth has zero deviation from its long-term level, the interest rate is 

constant. if inflation deviates from the target and/or gdP differs from long-term 

growth, the interest rate rises or falls depending on the size and direction of the 

deviation. 

There are several reasons why the Taylor rule has become popular. it appears 

that monetary policy in many countries can be described relatively well using this 

rule. monetary policy reacts systematically and predictably in the case of the 

various shocks to which the economy is continuously exposed. it normally means 

that monetary policy is well adjusted, i.e. from a normative perspective it is normally 

close to optimal, see Plosser (2008). 
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 n Larger share of variable 
mortgages – how does this 
affect the impact of monetary 
policy?
Jesper Johansson, BJörn lagerwall and henrik lundvall*

In recent years, a growing share of households has switched to mortgages with 

variable interest rates. Today, approximately 55 per cent of the outstanding loans 

of mortgage institutions are variable loans, a figure that was barely 10 per cent 

in 1996. At the same time, households’ total debt is growing in relation to their 

disposable income. Does this mean that household consumption has become 

more sensitive to changes in the key interest rate? This article discusses how the 

trend toward an increasing number of variable rate mortgages affects the impact 

of monetary policy on private consumption, and thereby on inflation and the 

utilisation of resources. It begins with a simple example that demonstrates how 

the key interest rate is traditionally assumed to impact household consumption. A 

discussion is then held about new economic research that shows how households’ 

choice of fixed or variable interest rates affects the impact of monetary policy.

*  The authors work at the monetary Policy department, sveriges Riksbank. we are grateful for 
comments and suggestions from several collegues at the Riksbank. especially, we thank Johanna 
nilsson and kristian Tegbring.
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gRowing shaRe oF VaRiabLe RaTe Loans – sTaTisTiCs and PossibLe Causes

Chart 1 shows the distribution of original fixed-interest periods in mortgage 

institutions’ outstanding stock for the period 1996-2010.1 Chart 1 clearly shows 

that the trend toward shorter fixed-interest periods has been ongoing for quite 

some time, and that the changes that occurred since 1996 are extensive, even if 

the statistics refer to the loan’s original fixed interest period and must therefore be 

interpreted with a certain degree of caution. in march 1996, loans with original 

fixed interest periods of 5 years or more represented approximately 65 per cent of 

mortgage institutions’ outstanding stock, while at the end of 2010 they represented 

around 15 per cent of the total borrowed amount. 

during the financial crisis, the share of variable rate loans increased significantly. 

given the information presented in chart 1, this increase appears to be an 

accentuation of a trend that has persisted for some time.

Variable (3 months) 5 years or more

Chart 1. Breakdown of Swedish mortgage institutions' outstanding stock by 
original fixed interest periods (per cent)

Note. Due to a change the how the statistics are reported, data up to August 2010 uses the 
categories “Between 3 months and 5 years” and “5 years or more”. This distribution of categories 
is not available after August 2010, at which time the statistics of outstanding loans only show 
“variable rate” and “fixed rate”.
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Sources: The Riksbank and Statistics Sweden.

Between 3 months and 5 years

at the same time as the average fixed interest period on household mortgages falls, 

total indebtedness of households is increasing. in 1996, the total debt of swedish 

households was just under 90 per cent of their disposable income. in January 2011, 

1 an alternative to the statistics about mortgage institutions’ lending is Financial markets statistics, 
which contains statistics about lending by all swedish credit institutions’ for housing purposes. This 
series has only been available for the past six years. due to space restrictions, these statistics are not 
reported here. however, it is worth noting that during the six-year period for which both series are 
available, both show the same general trend toward shorter fixed interest periods. 
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total household debt was valued at approximately 170 per cent of the households’ 

annual disposable income. Together, these two trends present a picture of a 

household sector whose economy should be more markedly affected by a change in 

the key interest rate of a certain size.

new Lending shows househoLds’ CuRRenT ChoiCe oF Fixed inTeResT PeRiods

Chart 2 shows the breakdown of mortgage institutions’ new lending by fixed 

interest periods.2 we see relatively strong fluctuations over time in the share of loans 

with different fixed interest periods, but we also see that the ranking among the 

different categories has been relatively stable from the end of the 1990s onward. 

Loans with variable rates have been most popular, followed by fixed interest periods 

between 3 months and 5 years. Least popular are loans with long fixed interest 

periods. however, during the period 1996-1998 most households preferred a fixed 

rate of between 3 months and 5 years. From the start of 2008 until the start of 

2009, the share of new lending at variable rates increased from 40 to 90 per cent. 

during 2010, the share of variable rate loans fell again and at the end of the year 

was approximately 55 per cent of new lending.

Sources: The Riksbank and Statistics Sweden.
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Chart 2. Breakdown of Swedish mortgage institutions' new lending by fixed 
interest periods (per cent) 
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Variable (3 months) 5 years or moreBetween 3 months and 5 years

one question that can be raised is why the share of variable rate loans has 

fluctuated so sharply in recent years. There is a clear co-variance in the data 

between the share of variable rate loans and the gap between the interest rates for 

2 if primary interest is in the factors that affect the choice of fixed interest periods, new lending is the 
most relevant. if the question is instead what kind of effect monetary policy has, the breakdown 
between different maturities in the total stock of loans is most interesting.
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fixed and variable loans. This is illustrated in chart 3, which shows the share of new 

lending that is taken up at variable rates and the gap between the five-year and 

three-month mortgage rate. 

Share of variable loans (left scale) Interest gap, 5 years–3 months (right scale)

Chart 3. Share of new lending at variable rates and the gap between 5-year and 
3-month mortgage rates (per cent)

Sources: The Riksbank, SBAB and Statistics Sweden.
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Conventional economic theory does not provide a satisfactory explanation for this 

co-variance. according to the expectation hypothesis for the yield curve, long-term 

rates should be the same as the average of the expected value of future short-

term rates during the relevant maturities. For example, the 5-year interest rate is 

approximately the same as the expected value of the 3-month rate over the next 

5 years. according to this hypothesis, a large gap between long-term and short-

term rates indicate quite simply the expectation that short-term rates will increase 

sharply. if the expectation hypothesis is correct, the household does not gain 

anything by choosing a variable rate, even if the variable rate is significantly lower 

than the interest rate of a fixed rate loan. 

one possible explanation, of course, is that some households do not give any 

consideration to how the interest rate levels are expected to change in the future 

but instead base their decisions solely on today’s interest rate levels. however, there 

are strong arguments that undermine this explanation: for many households their 

mortgage is by far their largest financial commitment. short-term or otherwise rash 

behaviour could lead to the household taking on unnecessarily large expenses.

a research study from 2009 introduced another possible explanation for the co-

variance between the share of variable rate loans and the gap between the interest 

on loans with different maturities. koijen, hemert and van nieuwerburgh (2009) 

study the development of the u.s. mortgage market and say that differences in 
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interest rate costs between loans with different maturities can be the result of 

premiums on loans with fixed interest rates. The basic idea, in other words, is that 

the expectation hypothesis is not complete and that large differences between 

interest rates with different fixed-interest periods can partly be explained by 

premiums; when premiums are high it is relatively expensive to choose fixed rates 

and when they are low it is relatively inexpensive.3

The purpose of this article is not to investigate the causes behind the households’ 

choice between mortgages with variable or fixed interest rates. we are merely 

stating that the households’ choice between different fixed-interest periods 

varies over time and that there are a number of conceivable explanations for this 

variation.4 These circumstances can be important to keep in mind during the 

following discussion, where the choice of the households’ fixed-interest period is 

taken as given.

Consumption, interest rates and income – a simple theoretical 
background.

what effect can the increased share of mortgages at variable rates have on the 

impact of monetary policy? To start with, it is worth considering the “traditional” 

effects interest rate changes have on household demand. 

imPaCT oF The inTeResT RaTe on ConsumPTion – The “TRadiTionaL” 

ChanneL

according to classic consumption theory, consumption’s rate of increase is decided 

by the real interest rate and the households’ general willingness to abstain from 

consumption today in order to consume at a future point in time. under certain 

greatly simplifying conditions, the following relationship applies:5

Growth in consumption ≈ real interest rate – time preference 

here, the term ‘time preference’ captures specifically the households’ relative 

valuation of consumption today and consumption in the future. a high rate of 

time preference is usually interpreted as households being impatient to consume, 

while a low time preference is interpreted as households being relatively patient. a 

positive real interest rate means that a person can consume more in later periods 

by abstaining from consumption today. in other words, the real interest rate can be 

3 an additional explation can be that some households have credit limits, which means that the choice is 
controlled more by the current interest rate levels than the expected levels. when variable mortgage 
rates are low, costs for variable mortgages are typically lower in the beginning of the lending period. 
if income is low and expected to increase, the variable rate can therefore be an attractive alternative, 
even if the variable interest rates are expected to rise in the future.

4 see also Campbell and Cocco (2003) and moench, Vickery and aragon (2010).
5 This relationship ignores uncertainty and assumes a logarithmic utility function.
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seen as the return on saving. if a person cares as much about consumption today 

as in the future (and the time preference is zero) growth in consumption will be as 

high as the real interest rate. Conversely, consumption growth is zero if the time 

preference is equal to the real interest rate.

a higher interest rate leads to a faster rate of consumption growth, which 

redistributes consumption from today to tomorrow. it is more profitable to 

save. Consumption therefore tends to fall today if the interest rate rises. higher 

impatience (higher time preference) has the opposite effect: a person wants to 

consume more today and consumption growth declines. 

in so-called new keynesian models, to which the Riksbank’s Ramses model 

belongs, this is one channel through which the interest rate affects aggregate 

consumption: the interest rate is a deciding factor for a household’s choice between 

consuming and saving. Chart 4 shows the effect of a hike in interest rates on 

consumption in the Riksbank’s Ramses model.6 
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Interest rate Consumption

Chart 4. The effect on consumption of an increase to the key interest rate in 
Ramses. The chart shows the interest rate and consumption over a period of 20 
quarters.

Note. The chart shows the effects of an exogenous monetary policy shock.

imPaCT oF inCome on ConsumPTion

according to classic consumption theory, somewhat simplified, the level of 

consumption for a certain time period is decided as follows:

Current consumption level ≈ average of all future discounted income 

6 The experiment in Ramses was carried out as an unexpected monetary policy shock that raises the 
interest rate by more than 0.3 percentage points in the first period. This means that consumption at 
most is 0.15 per cent lower than before the monetary policy shock. For a description of the model, see 
Christiano, Trabandt and walentin (2007).
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where ”discounted” means that they are ”calculated back to today” using the 

interest rate.7 The above expression means that consumption is smoothed over 

time.8 The relationship between current income and consumption is weak.9 assume 

that there are 10 periods with an income of 1 in each period.10 The average is 1, 

which is also the consumption level for each period. if income falls to zero in period 

1 but remains unchanged in the other periods, consumption is 0.9 (9/10), i.e. it only 

falls by 10 per cent. Consumption is decreased by 10 per cent in all periods and 

the household solves this problem by borrowing money in order to allow today’s 

consumption to exceed today’s income. note that if income had decreased by 10 

per cent in all periods, the effect on the consumption level would have been the 

same.

eFFeCTs oF VaRiabLe RaTe Loans: disPosabLe inCome is aFFeCTed by Changes 

To The key inTeResT RaTe

based on classical consumption theory, let us now approach the question of 

variable and fixed rate mortgages and consumption’s sensitivity to key interest rate 

changes. in the general public debate, the difference is often described as follows: 

if households have variable rate mortgages, monetary policy has more of a direct 

impact on their disposable income, which is not affected at all in the case of fixed 

mortgage rates. Therefore, consumption should be more sensitive to changes to 

the key interest rate with variable mortgages rates. however, according to the 

“classical” analysis above, a fall in current disposable income only has a limited 

effect on consumption. The difference between consumption’s sensitivity to interest 

rate changes between households with variable interest rates and fixed interest rates 

is thus small.

Some save and others borrow – what is the total effect?

in total, it is reasonable to assume that some households borrow while others save 

an equal amount. assume now that we went from a scenario where everyone 

borrows at a fixed rate to a scenario where everyone borrows at a variable rate. 

what is the effect of an increase to the key interest rate? Classical theory has 

7 a higher interest rate consequently results in a lower discounted value. Thus, the consumption level 
decreases.

8 if the time preference is the same as the real interest rate, consumption is exactly the same in all 
periods. see also the previous page. 

9 The permanent income hypothesis (Pih) according to Friedman (1957) suggests that individuals 
consider their expected total future income when deciding how much to consume, instead of 
considering only their current income. The life-cycle hypothesis presented by modigliani and brumberg 
(1954) shows that an individual smooths consumption over a life cycle. income follows a curve that 
peaks at middle age and bottoms out in childhood and following retirement. Typically, income is higher 
than consumption at middle age while the opposite applies for the young and following retirement. 

10 This means that, in discounted tems, income is 1 in all periods.
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shown that it is reasonable to expect a change in income to have a small effect on 

consumption. on the other hand, if total lending and borrowing activities total zero 

– some save and lend to others – the interest income of “the savers” will increase 

as much as the interest expenses of “the borrowers” increase. The extra effect on 

consumption from a variable interest rate is thus zero.

so what have we learned from this basic theoretical overview? The normal 

channel for an increase in the interest rate alters the balance between consumption 

and saving, and consumption normally decreases following a rise in interest rates. 

a larger share of variable loans increases the effect of an interest rate increase 

on mortgage costs and disposable income. if a household can smooth this effect, 

the gap between variable and fixed loans does not matter. Furthermore, if total 

borrowing is zero – some households’ borrowing is funded by others’ saving – the 

aggregate effect of a larger share of variable loans should be zero.

one conclusion can be drawn from classical macroeconomic theory: for the 

economy as a whole, this “mortgage channel” is of limited or non-existent 

significance. it is reasonable that a change to the key interest rate via this channel 

would only result in a redistribution of resources between different types of 

households and not have an effect on the aggregate behaviour of households. 

instead, the “ normal” channels for the interest rate apply, as described above.

one important assumption behind the “classical analysis” described above is that 

savers and borrowers act similarly, i.e. they are assumed to have the same marginal 

propensity to consume given changes to income. if this is not the case, the results 

can be different, as has been the focus of current research.

The difference between fixed and variable loans – what does 
the research say?

in the analysis above, we used a very simple model to show under what 

assumptions the difference between variable and fixed rates can be relatively 

unimportant for the effects of monetary policy.

in order for a redistribution of resources between households to be of macro-

economic significance, the savers and borrowers must make different choices about 

consumption and saving. That the behaviour of lending and borrowing households 

differ in this manner is an important assumption of two recently published research 

projects. one was published by the european Central bank (Calza, monacelli and 

stracca, 2009, hereafter Cms) and the other by the bank of spain (Rubio, 2009). 

The two studies are very similar to one another in their problem identification 

and model assumptions. They use a variation of the new keynesian standard 

model, which has become a common tool in the research literature to analyse the 
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relationship between the mortgage market and macroeconomic developments.11 

households are different in this type of model. some are “impatient” while others 

can be described as “patient” and have a higher tendency to save today in order 

to be able to consume more in the future. as we saw in the simple model, these 

differences result in the “impatient” households wanting to “consume today” 

and borrowing from the banks and the other type of household saves in banks. 

we will hereafter refer to these two types of households as borrowing and saving 

households, respectively.

another important assumption is that there is an upper limit for how much an 

individual household is allowed to borrow. The bank can demand collateral in the 

household’s property to grant a loan, which means that the value of the property 

establishes the upper limit for how much the household is allowed to borrow. 

if the household has borrowed to such an extent that no one is willing to grant 

any additional loans, the household’s ability to smooth its consumption over time 

is limited. in such a situation, even a rational, forward-looking household is forced 

to live hand-to-mouth; income decreases must be met by a corresponding fall in 

consumption. one conclusion that has been known for a long time is that credit 

limits can increase the relationship between current income and consumption.12

if the difference between the households’ basic thriftiness is sufficiently large, 

and if the households meet an upper limit for how much they are allowed to 

borrow, the households that are less likely to save always face a binding borrowing 

limit. The borrowing households, in other words, will always find themselves in 

situations where they want to borrow more in order to increase consumption. This 

is due to the lower tendency of the borrowing households to save. one reasonable 

interpretation of this is that a certain share of households in an economy always 

face limitations on what they can borrow.13

The basic assumptions that were just discussed entail that the consumption of 

borrowing households in the model always are more sensitive to income changes 

than the saving households. one consequence of this is that each change that 

causes a redistribution of resources between the two groups of households also 

affects aggregate consumption. This means that monetary policy in these models 

works via more channels than what is the case in the standard model. 

in cases where all households have fixed rate loans, the central bank’s decisions 

do not have a major impact on the borrowing households’ nominal interest rate 

cost. This means that the extra channel for monetary policy described above is not 

11 see, for example, iacoviello (2005).
12 see, for example, Zeldes (1989).
13 in reality, there can be many different reasons for why a household finds itself in this situation. For 

example, young households often have rather small financial assets, at the same time as expected 
lifetime income is relatively high. in this kind of situation, there can be reasons for taking on a larger 
loan, perhaps to buy a home.
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meaningful. Conversely, if all households have variable rates, direct distribution 

effects would arise when the central bank raises or lowers the interest rate, 

which tends to reinforce the effects of the changed interest rate on aggregate 

consumption. both Cms (2009) and Rubio (2009) investigate the size of these 

effects using standard assumptions in the model. The results show that the effects 

are greater the higher the loan-to-value ratio, i.e. the larger the loans the borrowing 

households are allowed to take on for a given value of the property. 

Cms (2009) find for a loan-to-value ratio of 70 per cent that the fixed interest 

period only has a minimal impact on the size of the effects of a given change in 

interest rates on aggregate consumption. however, if the loan-to-value ratio is 95 

per cent, the effects of a change in interest rate on consumption are approximately 

twice as large if the interest rate is variable compared to if all households have fixed 

rates.

Cms (2009) show that the fixed interest period on households’ loans under 

certain circumstances can be a deciding factor for how large the effect of a given 

change to the key interest rate is on aggregate consumption, and consequently 

on resource utilisation and inflation. The authors use a model that to the greatest 

extent possible is similar to the new keynesian models that have become standard 

tools for monetary policy analysis both at universities and at central banks 

throughout the world. 

Cms (2009) also show that there are patterns in the data that appear to 

support the results from the models. The authors estimate a VaR model for 19 

developed countries for the period 1970-2008. 14 The estimate makes it possible 

to study how a given change in the interest rate affects the variables in the model, 

and private consumption in particular. The results show that among the countries 

where variable rates are most common, an interest rate increase of a certain size 

on average results in a statistically significant decrease in private consumption and 

where the maximum effect occurs after approximately a two-year lag. in countries 

where most households choose a fixed rate, the average effect on consumption is 

not significantly different from zero during the same period.

it is important to remember that this type of empirical analysis does not identify 

a causal relationship between the fixed interest period of household loans and the 

size of the effects resulting from a change in interest rates. however, the results 

from the estimate demonstrate that patterns found in the data largely correspond to 

the theoretical results.15

14 The empirical model contains the following variables for each of the 19 countries: private consumption, 
investments in housing, CPi, a real house price index, a 3-month inter-bank rate and the real, effective 
foreign exchange rate.

15 an additional reason to interpret the results with caution is that the division of countries is based on 
the share of variable rate loans in the flow of new lending, not on the share of variable rate loans in the 
outstanding stock. moreover, Cms allows sweden to belong to the group of countries where fixed rate 
loans are most common.
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There are also arguments that indicate that the results should be interpreted 

with a certain degree of caution. Perhaps the most important is that there is very 

little research on the relationship between fixed interest periods and the monetary 

policy transmission mechanism. The analysis in the studies does not state why more 

households are choosing variable rates. 

Conclusions: how does the trend toward variable rates affect 
the impact of monetary policy in sweden?

The studies that have been discussed in the previous sections show that a larger 

share of variable rate mortgages tends to reinforce the impact of monetary policy. 

since the share of variable rate mortgages has grown relatively quickly in recent 

years, it is also reasonable to assume that the key interest rate’s impact on inflation 

and resource utilisation has gradually been strengthened during the financial crisis. 

on the one hand, this means that household consumption will be affected 

more markedly when the Riksbank raises the interest rate: the more households 

that borrow at variable rates, the stronger the restraining effect of a given interest 

rate increase.This suggests that a given contractionary effect could be achieved by 

relatively small increases in the interest rate.

on the other hand, the impact of the already implemented interest rate 

decreases has tended to be increasingly stronger as the share of variable rate loans 

increased: the more households with a variable rate, the stronger the expansive 

effects of the low interest rate level.

Recently the share of new lending at variable rates has decreased. it is easier 

to switch from variable rates to fixed rates than the reverse, and it is therefore not 

improbable that the share of variable rate loans could decrease sharply in the future. 

in such a scenario, the effects of changes to the interest rate on consumption would 

decrease.
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In the last 15 years, household indebtedness has increased substantially in Sweden. 

Since the mid-90s, debt-to-income ratios have nearly doubled. Since mortgages 

represent about 80% of household debt, the substantial increase in indebtedness, 

coupled with a rally in house prices, has raised concerns about the possibility 

of an unsustainable credit growth. In light of these developments, this article 

reviews the existing economic literature on the potential explanations for, as well 

as the macroeconomic consequences of, the observed substantial increase in the 

households’ leverage. Given the strong connection between real estate markets 

and the households’ borrowing choices, the article also discusses the driving forces 

behind house price developments. We conclude by discussing to what extent the 

results of international research on this topic can be used to shed light on the 

current situation in Sweden.

* daria Finocchiaro works in the Riksbank’s Research division. Christian nilsson and dan nyberg work 
in the Riksbank’s monetary Policy department. albina soultanaeva works in the Riksbank’s Financial 
stability department.
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introduction

over the past 15 years, credit growth in sweden has vastly exceeded the growth in 

the households’ disposable income. as a result, swedish households’ indebtedness 

has increased substantially. Following the sharp decline in household debt after 

the banking crisis in 1992-1993, household indebtedness increased from 90% of 

disposable income in the mid-1990s to around 170% in 2010, see Chart 1. other 

countries have experienced similar trends in the household debt-to-income ratio, 

some of which are shown in Chart 1.1 
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Chart 1. Household indebtedness as a percentage of disposable income

Sources: The BIS, national central banks, Reuters EcoWin and the Riksbank.

housing credit growth is the main factor in rising household indebtedness. For 

most households, real estate makes up the bulk of their assets, while mortgages 

constitute the largest liability. house prices have been increasing in sweden since 

the mid-90s. at the onset of the financial crisis, real house prices in sweden stopped 

rising and even fell by about 5% in 2008-2009. since then, real house prices in 

sweden have started to increase again. Chart 2 shows the development of house 

prices in sweden and some other countries. 

1 The household debt/gdP ratio shows a similar pattern in sweden (see hansson, 2010).
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Chart 2. Real house prices
Index 1995 Q1 = 100

Note. Data for the US until 2010Q2 

Sources: Reuters Ecowin and Statistics Sweden.

The recent prolonged increase in house prices in sweden and in many other 

advanced countries has boosted the asset side of the households’ balance sheets, 

and in many cases, households’ net wealth has increased. Chart 3 shows the 

development of swedish household debt, assets and savings. in the mid-1990s, the 

swedish households held assets worth about three times their debt. in 2000, this 

ratio had increased to four, but 10 years later it is now back to three again.

Chart 3. Swedish household gross debt, assets and savings as a percentage of 
disposable income
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although house prices in sweden have continued to rise, they declined in several 

industrialized countries in the wake of the 2008-2009 financial crisis (Chart 2), 

illustrating that the asset side of the households’ balance sheets can be substantially 

affected by fluctuations in house prices and interest rates. 

Prior to financial deregulation in the mid-1980s, swedish household debt was 

relatively stable at 100 per cent of disposable income. Following deregulation, 

household debt increased rapidly to around 140 per cent before declining during the 

1992-1993 financial crisis. since that crisis, household debt has again trended up. 

This raises the question of what constitutes a sustainable level of household debt. 

a wave of recent theoretical and empirical research has focused on illustrating 

the basic mechanisms of household indebtedness against the backdrop of falling 

house prices in many countries. in this context, this article reviews: 

• how do fundamental factors like expected income, interest rates, preferences 

and demographics affect household saving behaviour? 

• what is the importance of credit market frictions and financial innovations in 

explaining the evolution of household debt? 

• what is the interaction between household indebtedness and the 

development of house prices? 

• To what extent can the rapid rise in household indebtedness be explained by 

an increase in credit supply?

• what data would be useful to analyse these issues? aggregate data might 

obscure risks that stem from the fact that households differ in resources, 

constraints and preferences.

• what factors are relevant when evaluating the indebtedness of the swedish 

households and possible risks to financial and macroeconomic stability? what 

policy conclusions can we draw for sweden?

what is driving household debt? some theory

The permanent income/life-cycle model is a useful starting point for considering 

household debt from an economic theory point of view.2 households save or borrow 

based on their expected lifetime resources, real interest rates and demographic 

factors. in this setting, with well-functioning financial markets, households aim to 

smooth out consumption even though incomes from wages and assets vary over the 

life cycle. This standard theory identifies a number of variables that influence the 

households’ choice of consumption and level of borrowing: 

2 see ando and modigliani (1963) and Friedman (1957). see also debelle (2004) for a survey of 
household borrowing in the life-cycle framework and macroeconomic implications.
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• Real interest rates. Changes in real interest rates affect consumption through 

different channels with opposite signs. on the one hand, a decline in the real 

interest rate can boost borrowing because it cuts the cost of servicing the 

debt and decrease savings because it increases the present discounted value 

of future income. on the other hand, a lower return on savings also implies 

lower consumption in the future given the present value of lifetime resources. 

This last effect can boost savings. so the net effect of real interest rates on 

consumption and savings is ambiguous.

• Future income. an increase in future income expectations drives consumption 

up, boosting borrowing.

• Demographics. individual income profiles vary substantially with age. 

demographic shifts in the age composition of the population can help explain 

changes in household debt. 

• Uncertainty. The households’ attitude towards risk (e.g. income uncertainty 

and time-varying interest rates) is also an important factor in the life-cycle 

consumption and borrowing decisions. with uncertainty, households choose 

to build up precautionary savings/wealth. if uncertainty is reduced, the 

households’ rational response is to reduce precautionary saving.

with this framework in mind, historically low real and nominal interest rates, a 

substantial decrease in macroeconomic volatility, changes in taxation, or the ageing 

of the baby boom generation,3 have all been pointed out as potential factors behind 

the observed increase in indebtedness.

in this standard model, borrowing is the result of households’ optimal responses 

to economic conditions. however, recent research has considered partial departures 

from this simplified paradigm to explain why households do not necessarily reach 

their efficient consumption or borrowing levels. imperfections in credit markets 

or irrational behaviour on the part of borrowers (and/or lenders) are just some 

examples of the numerous factors cited in the literature to potentially explain 

household over-indebtedness. below we discuss the most important factors and 

describe how these alter the conclusions one would draw from the standard life-

cycle/permanent income model.

Financial market imperfections and borrowing decisions

Financial markets are not perfect. The simple model sketched above abstracts from 

credit market imperfections, an important determinant in households’ borrowing 

decisions. Liquidity-constrained households borrow less than they would optimally 

3 dynan and kohn (2007) explore the effects of the ageing of the baby boom generation on the 
evolution of us household debt since 1983.
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choose to do. as a result, financial deregulation and the potentially implied easier 

access to credit markets can boost borrowing among those households who initially 

were financially constrained. This last channel works not only for households 

who were excluded from financial markets, but also for those households who 

were borrowing less than they would have liked to because of binding borrowing 

constraints. in this sense, in a life-cycle/permanent income model augmented with 

a borrowing constraint, relaxing this constraint allows households to better smooth 

out their consumption and enhances welfare. against this background, aggregate 

household debt would rise as previously constrained households reach their new 

optimal borrowing level. 

Financial frictions and over-borrowing. imperfection in credit markets can also 

induce excessive borrowing (see e.g., Lorenzoni, 2008, and bianchi and mendoza, 

2011). Financial constraints are usually tied to collateral values and can amplify the 

effects of a downturn on the economy via their feedback effects on asset prices. 

when making borrowing decisions, private agents might not take into account that, 

during a slump, fire-sales of assets will further reduce asset prices. This will shrink 

their ability to borrow and exacerbate the recession. as a result, they will over-

borrow during a boom and their behaviour will increase macroeconomic volatility. 

in this environment, by taking into consideration this amplification mechanism, the 

government can reduce aggregate borrowing in a boom and dampen asset sales 

in a slump. This channel provides a justification for a macroprudential approach in 

financial supervision. This mechanism and the resulting interaction between asset 

prices and financial distress could have been at work in the recent financial crisis. 

Behavioural approaches: irrationality and over-indebtedness

Behavioural factors can also generate excessive borrowing. “self-control” 

problems, “overconfidence” or a lack of “financial literacy” are some of the 

examples cited in the literature. all these factors can potentially generate unrealistic 

expectations about asset prices that can further increase borrowing above rational 

or optimal levels and create vicious circles.

Self-control problems. in economics, a self-control problem describes a 

situation where there is a conflict between short-term and long-term preferences. 

households who think they should save more for retirement, but still prefer not 

to cut their consumption today, suffer from self-control problems. Cleary, such 

behaviour could importantly influence saving choices and lead to under-saving (or 

excess borrowing).4 

Financial literacy, overconfidence and financial mistakes. households might 

take on more debt than is rationally appropriate because they lack the knowledge 

4 see Laibson (1997) and angeletos et al. (2001).
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required to make the right investment decisions, so-called “financial literacy”. 

agents may also hold insufficient precautionary savings or too much debt because 

they are overconfident and underestimate the variance of future shocks.5 in this 

context, households could interpret historically low real interest rates as reflecting 

a permanent change in real interest rates and base their borrowing decisions on 

this misperception. This channel can be further strengthened if banks also change 

their risk attitude, for example in extended periods of low interest rates, and soften 

their lending standards for new loans.6 in theory, such a permanent change in 

real interest rates would be justified by a permanent decrease in growth rates, in 

discount factors, i.e. household preferences, or a permanent cut in capital income 

tax rates.7 over time, financial markets have evolved and new, more complex, 

financial products have been created requiring a higher level of sophistication 

among investors. at the same time, economic policies that indirectly stimulate 

homeownership, such as interest rate deductions, or that increase the degree of 

individual responsibility in managing pension savings have been implemented.8 

Thus, individual financial decisions have become more relevant at a macroeconomic 

level. if household over-borrowing is the result of poor financial literacy, policies 

such us financial education and saving programmes could be a tailor-made solution 

to the problem.

Credit frictions and behavioural factors. a combination of credit frictions and 

behavioural factors can explain excessive borrowing and credit-induced asset price 

fluctuations. most of the literature on credit market inefficiencies takes leverage9 as 

a given variable and focuses on the equilibrium determination of interest rates. in 

geanakoplos’s (2010) theory of “leverage cycles”, the interaction between “natural 

buyers”, i.e., people who value an asset more or have more optimistic beliefs, and 

“natural sellers” determines both asset prices and leverage in equilibrium. natural 

buyers are willing to pay more and, most importantly, be more leveraged to be 

able to hold the asset. 10 if, following bad news for the asset, they lose their ability 

to borrow then they will invest less in the asset. as a consequence, natural sellers 

will now hold the asset. asset prices and leverage will go down and the initial bad 

shock to asset prices is amplified. This simple mechanism will create a “leverage 

5 see kahneman, slovic and Tversky (1982)).
6 ioannidou et al. (2007) find evidence of a link between short-term interest rates and banks’ risk taking.
7 see Jonsson (2002).
8 in the united states, the shift from defined benefit to defined contribution pension plans has increased 

individuals’ discretion in choosing how to allocate their retirement savings. The reform of the swedish 
pension system approved in 1998 goes in the same direction. in the actual system, a share of individual 
contributions is deposited in capital funds chosen by the pension-saver.

9 more specifically, leverage is defined as the ratio between the asset value and the equity used to 
purchase it.

10 a “natural buyer” is someone who is willing to pay more than the rest of the public for a specific asset. 
This can reflect a higher risk tolerance, different, more optimistic beliefs or simply the fact that she/he 
values the asset more. Furthermore, some investors may be more expert than others at evaluating an 
asset because they possess more information.
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cycle”: leverage will be too high in booms and too low in bad times. geanakoplos 

(2010b) argues that behind the recent financial crisis in the united states there are 

two leverage cycles reinforcing each other: in financial and in housing markets. 

according to his theory, the upsurge in house prices observed in the united states 

just before the crisis relied mainly on a credit expansion. new, more leveraged, 

households entered into housing markets, thus pushing up housing prices even 

further. slowly, lenders started to become more alert and house prices sharply 

declined following the increase in the delinquency rate. The massive fall in house 

prices induced by the crisis has made it more difficult for households to get new 

loans and to refinance old loans. This has created problems for these loans as well as 

for the securities they back, i.e. new securitizations have also become more difficult 

to underwrite. The author’s main conclusion is that central banks should actively 

monitor leverage levels in the economy.

Housing and household debt

Housing plays a key role in household indebtedness. specifically, it is important 

to take into account housing-finance motives to understand household borrowing 

behaviour. Real estate serves two important functions: houses are investment 

assets but also durable goods that provide direct services for households. at a 

certain point in their lives, all households will need to face important decisions on 

whether to rent or buy, or on which kind of mortgage to subscribe. as a result, 

a major share of the households’ wealth is held in this form and this makes the 

whole economy vulnerable to house price movements. importantly, housing can 

also be used as collateral and variations in house prices can facilitate or impede 

access to credit markets. This last mechanism is emphasized in ortalo-magne and 

Rady (2006), where the “capital gains channel”, i.e. the ability to move up the 

housing ladder when house prices are increasing, is a determinant of housing and 

borrowing demand for credit constrained homeowners. This can further boost house 

prices since more households will be able to afford more expensive homes using 

their capital gains.11 higher house prices may also require a larger amount to be 

borrowed.12 in addition, tax incentives, such as mortgage interest cost deductibility, 

could also boost borrowing via an induced portfolio rebalancing, i.e. encouraging 

households to invest more in housing.

Wealth effects of increasing house prices? an increase in house prices could 

boost consumption and reduce savings via a housing wealth effect. This channel 

holds for households who are planning to downsize in the future. it works in the 

11 Collateral constraints on housing play a crucial role also in iacoviello (2005) where house price booms 
can amplify business cycle fluctuations by relaxing household collateral constraints.

12 in the literature, this is called the”front loading effect”. The strength of this mechanism of course 
depends on an individual’s asset position.
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opposite direction for households planning to buy a bigger house. in a representative 

agent model these two effects cancel out, i.e. on average there are no housing 

wealth effects (see buiter (2010)). in reality, the aggregate outcome of housing 

wealth effects depends on the demographic structure of society. moreover, housing 

wealth may affect spending indirectly, via its effect on consumers’ access to credit.13

Renting versus owning real estate. most of the housing literature focuses on the 

riskiness of housing investment. Renting, however, is also a risky activity since rents 

are subject to fluctuations. sinai and souleles (2005) explicitly take into account the 

fact that when deciding whether to buy a house or not, households trade off these 

two risky activities. The rent risk is particularly high for households that expect to 

stay in their houses for an extended period of time. a greater spatial correlation in 

house prices across different markets and a high persistency in house prices over 

time are both factors that reduce house price risk, i.e. both factors are likely to close 

the gap between sale and purchase prices when a household moves. according 

to sinai and souleles, the demand for homeownership should reflect the trade-off 

between rent and house price risk, a prediction that is consistent with u.s. data. 

most importantly, they show that expected future rents and rent variance have an 

important effect on house prices. Clearly, a high degree of regulation in the rental 

market will alter this trade-off. if renting is not a real option, households will be 

forced to make risky housing investments even if their expected length of stay in 

their house is short. Therefore, rental regulation will expose households to more 

house price risk.

Bubbles in housing markets. bubbles in housing markets arise when the 

observed price deviates from some notion of fundamental value.14 many researchers 

have stressed the observed high volatility in house prices and have suggested that 

housing markets seem intrinsically prone to bubbles. an increase in household 

debt fuelled by investors’ naively optimistic expectations regarding house prices 

could potentially constitute a serious threat to financial stability. akerlof and shiller 

(2008) argue that unmotivated confidence in housing investments, “money illusion” 

and more generally what they label as “animal spirits” historically have all been 

significant factors behind housing cycles.15 households that do not understand 

the difference between nominal or real quantities suffer from “money illusion”. 

disagreement about real interest rates between smart and illusionary investors 

can stimulate borrowing and lending and drive up the price of collateral (see 

Piazzesi and schneider, 2007). This channel works during periods of both high 

and low inflation. in a low inflation environment, illusionary investors will confuse 

low nominal rates with low real rates and invest more in housing. during times of 

13 This last effect is not considered in buiter (2010), since he abstracts from borrowing constraints.
14 see dillén and sellin (2003) for a review of the literature on financial price bubbles.
15 see chapter iii.1 for a review of the literature on real estate bubbles that arise from asymmetric 

information and agency problems. 
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high inflation, they will be replaced in housing markets by smart investors. smart 

investors correctly understand that real rates are low and want to invest in housing. 

Thus, the model can potentially account for the housing boom in the high-inflation 

1970s as well as in the low-inflation 2000s observed in many countries.

why has household debt increased? empirical results

a number of empirical studies have tried to explain the observed increase in 

household indebtedness and disentangle the contribution of the different potential 

explanatory factors identified in the theoretical literature. This has proven to be 

a difficult task as it is not always possible to discern between causality and mere 

correlation. in addition, some of the potential factors behind indebtedness, such as 

credit, are not easily measurable or have evolved only gradually over time, such as 

financial innovation. moreover, trying to explain household indebtedness by looking 

at aggregate data can be misleading. in this respect, it is useful to look at household 

level data and analyse their portfolio composition to assess the risks connected to 

high indebtedness. a disaggregated analysis of house-price data, both at a regional 

or even at a neighbourhood level, could also be fruitful. For example, an inspection 

of swedish regional data reveals that the sizable upsurge in house prices is mainly 

a big-city phenomenon (see chapter i.1). The sharp increase in property prices in 

low-income neighbourhoods observed just before the subprime crisis in the united 

states has been interpreted by many commentators as the result of lax credit 

standards. a similar analysis would also be relevant for sweden. 

Can we explain increasing household debt using “traditional channels”? 

There are several papers that use traditional channels, such us interest rates, future 

income or demography, to explain the rise in household debt. barnes and young 

(2005) use a simple calibrated model in which housing is both a consumption 

good and an investment good to show that changes in interest rates, future 

income growth and demographic effects can explain the rise in the debts of the 

us households during the 1990s. however, these factors cannot account for rising 

indebtedness during the 1980s, a period characterized by high interest rates and 

lower income growth. Finocchiaro and queijo von heideken (2007) use a similar 

approach on swedish data. They find that a combination of low real interest rates 

and lower LTV requirements can account for most of the increase in swedish 

household debt since the 1990s. These studies do not consider the effect of house 

prices on indebtedness. dynan and kohn (2007) explain the rise in us household 

indebtedness since the early 1980s by analysing the following factors:
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• Household preferences. There is only limited evidence of a decrease in 

patience or increase in risk appetite among responders of the survey of 

Consumer Finances (sCF) between 1983 and 2004. 

• Interest rates. according to the econometric models used by the Federal 

Reserve board, low interest rates had a very limited effect on the saving rate 

between 1990 and 2000. 

• Demographic shifts. The shift of the baby-boom generation, from the 

youngest to the middle age group, has partially boosted aggregate debt. 

however, according to their data, increasing debt is an increasing trend among 

all age groups, hinting at the contributions of other explanatory factors.

• House prices and financial innovation. dynan and kohn estimate that rising 

house prices can justify one fifth of the total increase in household debt. Their 

study also reports some suggestive evidence on the importance of financial 

innovation for the uptrend in debt. on the one hand, they downplay the 

role of the “democratization of credit,” i.e. easier access to credit markets for 

previously constrained households, as this would explain only one seventh of 

the observed increase in household debt between 1983 and 2004. on the 

other hand, they stress the importance of mortgage securitization on interest 

rates and the interplay between house prices and financial innovations as 

being particularly important from a quantitative point of view. 

dynan and kohn’s main conclusion is that changes in interest rates, income growth 

or in preferences can only partially explain the run-up of debt, while rising house 

prices and financial innovation were crucial.

The role of financial deregulation

Financial innovation has increased access to credit. The last thirty years have 

been characterized by considerable changes in financial markets. gradually, banks 

have started granting housing loans with more generous loan-to-value ratios and 

longer amortization periods than in the past. Changes in the capital requirement 

introduced by basel ii16 and an increase in competition have further squeezed the 

margins on mortgage institution lending rates. Last but not least, the development 

of secondary markets for mortgages and the emergence of mortgage-backed 

securities have also played an important role and drastically changed credit markets. 

Credit rationing has been reduced. The effects of financial deregulation on 

household debt have been widely explored in the empirical literature. gerardi 

16 Capital requirements were calculated on the basis of risk weighted assets, which implied lower risk 
weights for collateralized lending. more recently, the reforms included in basel iii have moved in the 
opposite direction.
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et al. (2010) provide evidence that the deregulation of the mortgage market in the 

united states in the early 1980s was followed by an increase in borrowing among 

households with higher expected future incomes. Thus, their analysis suggests that 

financial deregulation has improved market efficiency. on the other hand, mian and 

sufi (2009) argue that the substantial mortgage credit expansion observed between 

2002 and 2005 in subprime neighbourhoods in the united states can mainly be 

explained by an upsurge in credit supply. They also show that such an increase is not 

motivated by improvements in the creditworthiness of subprime borrowers, while 

it is correlated with an expansion in the rate of securitization. interestingly, those 

subprime neighbourhoods have also experienced the highest number of defaults 

during the crisis.

Financial literacy — Do households make investment mistakes?

Household financial literacy is lagging behind. another branch of the literature 

has focused on testing the ability of households to make the right financial 

decisions. The empirical results in brunnermeier and Julliard (2006) support the 

idea that when people decide whether to buy or rent an apartment they confuse 

real and nominal rates, i.e. they suffer from money illusion. Their mistakes make 

them underestimate the real cost of future mortgage payments and cause an 

increase in house prices when inflation is low. using us data, Lusardi and Tufano 

(2009) find that a lack of debt literacy, i.e. the ability to make simple decisions 

regarding debt contracts, is widespread and correlated to over-indebtedness. 

in their sample, individuals with lower debt literacy tend to judge their level of 

indebtedness as excessive. gerardi et al. (2010b) attribute part of the massive 

defaults and foreclosures observed in the us mortgage market to limited financial 

literacy among borrowers. Their results suggest that financial mistakes can have 

considerable macroeconomic consequences. based on a representative survey of 

1,300 swedish adults, almenberg and widmark (2011) find that both basic and 

advanced financial literacy substantially vary across different demographic groups 

and that they are an important determinant behind stock market participation or 

homeownership choices. in their sample, the oldest (age > 65) and youngest (age 

18-29) respondents show a particularly low level of financial literacy. among those 

individuals with a low level of financial literacy, one out of seven do not know 

what share of their mortgages are at an adjustable rate. Reassuringly, individuals 

with adjustable-rate mortgages also have a higher level of financial literacy. Their 

main policy conclusion is that many swedish adults are not well equipped to make 

complex financial decisions.
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The links between house prices, consumption and household debt

Housing wealth effects remain uncertain. There are contrasting results regarding 

the influence of house prices on household debt and the strength of the so-called 

“housing wealth effect”. mian and sufi (2010a) show that, between 2002 and 

2006, us homeowners responded to the upsurge in house prices by increasing 

their debt. more specifically, they find that the average household in their sample 

would increase its borrowing by 25 cents for every dollar gain in home equity. 

The extracted cash would then be used primarily for consumption or home 

improvement.17 a recent survey study by Chakrabarti et al. (2011) reports that in 

2006, on average, us homeowners increased their mortgage debt by 1% for each 

1% increase in home prices. using uk micro data, Campbell and Cocco (2005) 

find a large degree of heterogeneity in the house price elasticity of consumption 

across young and old cohorts of the population. according to their estimates, old 

homeowners change their consumption much more strongly in response to house 

prices. Thus, their results suggest that the aggregate effects of house prices on 

consumption should be stronger as the population ages. in contrast, Calomiris et 

al. (2009) argue that many of the empirical studies that find large wealth effects do 

not take into account the possible correlation between house prices and households’ 

long-term income expectations, i.e. their “permanent income”. using state-level 

us data, they correct for the bias that this correlation could create and find that 

housing wealth does not have a significant effect on us consumption. attanasio 

et al. (2009) reach similar conclusions for british households. however, even though 

the effects of house prices on consumption generate some disagreement, there is 

consensus on the increasingly prominent role of housing in explaining business cycle 

fluctuations (see for example imF, 2008). in this respect, Leamer (2007) observes 

that since world war ii, eight out of ten recessions in the us were preceded by 

changes in residential investment.

 macroeconomic implications of rising household debt

high household indebtedness can have large macroeconomic implications for two 

different reasons. First, as shown by the recent financial crisis, over-indebtedness 

can lead to financial distress and exacerbate the effects of a crisis. in this respect 

different policies18 could have a preventive role in the build-up of the crisis. second, 

high household indebtedness can also have important consequences in normal times 

by increasing households’ exposure to macroeconomic fluctuations. 

17 since the illustrated link between house prices and consumption implies the existence of credit 
constraints, technically this is not a pure ”housing wealth” effect.

18 we are not strictly referring to monetary policy, but to a broad range of policies that include financial 
regulations or fiscal policy that could have an impact on household debt.
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Debt and financial distress

High household indebtedness impacts economic downturns. The recent financial 

crisis led to the most severe recession since the great depression. a striking 

similarity between the two crises is that both were preceded by a dramatic increase 

in household leverage: household debt exceeded 100% of gdP only twice in 

the last century of american history: in 1929 and in 2006.19 Fisher’s (1933) debt 

deflation theory highlights the active role of deteriorating credit market conditions 

during an economic downturn. in a nutshell, his theory implies that an interaction 

between high household leverage and negative supply or demand shocks can 

exacerbate a downturn.20 glick and Lansing (2010) argue there are three common 

patterns, observed across different countries between 1997 and 2007, that enable 

us to understand the role of debt in the build-up of the crisis and the subsequent 

economic recovery. 

• First, household debt increased considerably and at a faster rate than 

disposable income in many countries before 2007. 

• second, there is a positive correlation between the rapid increase in household 

debt and house prices. 

• Third, countries experiencing the largest increase in debt have also 

experienced the most severe depressions. 

glick and Lansing conjecture that in many countries household deleveraging will 

bring more defaults or considerable cuts in spending. Recent survey-based evidence 

shows that indeed us households responded to their deteriorated financial situation 

by cutting spending. more precisely, in 2009 they increased their savings by paying 

down part of their mortgage debt rather than increasing their contributions to 

retirement or savings accounts (see Chakrabarti et al., 2011). 

Are highly indebted households more vulnerable to shocks?

High household debt and volatility. higher debt can also have large macroeconomic 

consequences by increasing households’ vulnerability to shocks, including income, 

interest and asset price risk:21 

• Income risk. unemployment is probably the biggest negative income shock 

that a household could face. To become unemployed and have a mortgage 

could have adverse consequences, even though unemployment insurance 

19 see mian and sufi (2010b).
20 interestingly, king (1994) draws a similar parallel between the 1930s and the crisis experienced by 

many industrialized countries in the 1990s. he stresses how the countries experiencing the most severe 
recessions were also those where private debt burdens were highest prior to the downturn.

21 see also debelle (2004) and dynan and kohn (2007) on the macroeconomic consequences of high 
household debt.
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may temporarily limit the drop in income.22 The big fall in income will make 

it difficult to maintain the mortgage payments and a large debt and negative 

equity could considerably reduce households’ mobility in search of a new 

job.23 This negative effect can be mitigated by the fact that homeowners 

can better absorb a negative shock by extracting equity from their houses. 

in this respect, british renters are more likely than homeowners to cite 

“unemployment” or “higher than expected interest rates” as a reason to 

experience debt-repayment difficulties. 24 using us data, hurst and stafford 

(2004) show that households with little liquid wealth are more prone to 

extract equity from their homes in response to a negative income shock. 

moreover, there is a vast literature stressing the role of financial deregulations 

on macroeconomic stabilization. For example, dynan et al. (2006) argue that 

developments in credit markets that have enhanced households’ and firms’ 

ability to borrow played a crucial role in the stabilization of economic activity 

in the mid-1980s. Campbell and hercovitz (2006) reach similar conclusions. 

• Interest rate risk. increases in interest rates have a direct impact on 

households’ ability to service their debts. The immediate impact of interest 

increases will depend on the number of households that have floating-

rate compared to fixed-rate mortgages. This channel is particularly strong 

in countries where adjustable-rate mortgage (aRm) contracts are more 

common, like sweden, but less so in countries with predominantly fixed-rate 

mortgages like France, germany and the united states (see debelle, 2004).

• House price risk. Finally, changes in house prices will have an impact on 

highly-indebted homeowners changing the value of the asset side on their 

balance sheet. in principle, households planning to move in the future are 

more exposed to this risk (see sinai and souleles, 2005). a substantial fall in 

house prices could shrink home equity down to a level such that the mortgage 

debt on a property exceeds its market value. in the united states, survey-

based evidence shows that in response to the recent decline in house prices 

the “effective homeownership rate”, i.e. the proportion of individuals with a 

positive amount of home equity, has fallen by more than 7 percentage points 

since 2007 (see Chakrabarti et al., 2011).

22 This is especially true in a country with a well-developed welfare system like sweden.
23 For this last channel, see sterk (2010). empirically, both Ferreira, gyourko and Tracy (2010) and Chan 

(2001) find that homeowners with negative equity are less mobile. in theory, there could be also forces 
that increase mobility among people with negative equity (see schulhofer-wohl, 2010). For example, 
if the loan is nonrecourse a homeowner’s best choice could be to default and move. moreover, 
homeowners could choose to move if they could rent out their house. however, this might be less 
relevant for sweden, a country with highly regulated rental markets and full-recourse loans.

24 see waldron and young (2007). 
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To assess the relevance of these three channels is important to look at the 

distribution of debt across households, quantify to what extent society as a whole 

is exposed to the risks of high indebtedness and take into account country-specific 

institutional differences that may alter these mechanisms. 

What is special about Sweden? 

In addition to fundamental factors, local housing demand and supply 

characteristics are important. using standard fundamental explanatory factors such 

as growth in disposable income, the age of the working population, interest rates 

and rent-to-price ratios, swedish real estate markets have frequently been identified 

as being out of line with fundamentals (imF, 2004, 2008, 2009; economist, 2010). 

however, treating credit and housing markets as homogenous across countries 

could be misleading. in this respect, there are some important features of the 

swedish economy such as (i) a highly regulated housing market; (ii) limited buy-

to-let market; (iii) credit market structure and equity withdrawal; and (iv) debt 

distribution. 

A highly regulated housing market

a striking feature of the swedish housing market is the high level of regulation.

Rent regulations were first introduced in 1940 and, despite some reforms in the 

1970s and in the 2000s, the rental sector is still highly regulated today.25 The 

largest proportion of the rental market is public and rents are set according to a 

cost approach. Rents in the public housing sector in practice set a cap on those in 

the private sector. Therefore, rents in sweden generally do not reflect the market 

value of an apartment, especially in metropolitan areas. Regulations are also present 

in the owning segment of the housing market. The most common alternative to 

renting is to be member of a cooperative housing association (bostadsrättsförening). 

in practice, the most significant difference between being a member of a 

cooperative housing association and owning an apartment is that the former 

limits a homeowner’s right to sublet the flat. These regulations create a number 

of distortions that need to be taken into account when evaluating households’ 

borrowing decisions and the development of house prices in sweden: 

• First, rent regulations partially invalidate the use of the price-to-rent ratio to 

evaluate possible deviations of house prices from their fundamental values. in 

the empirical literature, large departures of house prices from rental prices are 

interpreted as a warning signal for the possible upsurge of a bubble. however, 

if rental prices are kept artificially low by regulations, the link between 

25 see oeCd economic survey: sweden (2007) and chapter i.1 of this report for more details.
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rents and prices breaks down and the rent-to-price ratio may not reflect 

fundamental values. as pointed out in chapter i.1, in sweden, deviations 

of house prices from rents might simply reflect an increasing gap between 

market and regulated rents. Frisell and yatsi (2010) criticize the use of the 

price-to-rent approach in sweden and argue that behind the remarkable 

increase in house prices there are mainly fundamental reasons such as lower 

real interest rates and higher labour income. Changes in housing demand, 

caused for example by changes in taxation, and variation over time in the 

maximum LTV ratio are important factors that explain house price fluctuations 

in sweden according to walentin and sellin (2010).26

• second, as a result of the high level of regulation in housing markets, a buy-

to-let market has never fully developed in sweden. This has reduced the scope 

for speculation in the housing market.27

• Third, the main effect of rent control in metropolitan areas is to create a 

mismatch between demand and supply; as a result, queues for a rental 

apartment in central stockholm can be as long as 10 years. This may force 

young households to buy a house earlier in life than they would have 

otherwise preferred and therefore to be more leveraged. Referring to sinai 

and souleles’ (2010) research, in practice there is no real trade-off for swedish 

households between renting and owning. 28 The lack of a well-developed 

rental market can force household to buy even if their investment time horizon 

is short and in this sense they are more exposed to house-price fluctuations.

• Fourth, housing regulation and a high cost of construction have contributed 

to a low level of new housing construction compared to other european 

countries (see oeCd, 2007).

To summarize, the high level of regulation in housing markets may increase 

household exposure to house price fluctuations and distort household borrowing 

decisions and this calls for extra caution when evaluating the level of overheating 

in housing markets. on the upside, the resulting underdevelopment of a buy-to-let 

market may discourage potential speculation in housing markets.

Some important differences in credit markets

Most real estate contracts in Sweden are at floating interest rates and all 

mortgage debt is “full recourse”. adjustable-rate mortgage contracts are 

predominant in sweden and account for about 2/3 of all mortgage contracts.29 

26 see also chapter ii.1 of this report.
27 in this sense, a house in sweden is more of a consumption good than an investment good.
28 here we mainly refer to big metropolitan areas. 
29 Chapter ii.2 of this report also shows that this share has been increasing over time. 
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mortgage debt in sweden is full recourse, which implies that the borrower is 

personally liable for the full amount of the loan, regardless of the market value 

of the underlying housing collateral. These factors could increase highly-indebted 

households’ sensitivity to house price risks: 

• adjustable-rate mortgages can increase households’ sensitivity to interest 

movements, as well as the sensitivity of house prices to interest rate 

movements, since in this case the change in interest rates will affect not 

only new borrowers but also a large share of outstanding loans.30 This last 

prediction is confirmed by assenmacher-wesche and gerlach (2010), who 

study how different housing markets affect the impact of monetary policy 

on property prices in different countries, including sweden. indeed, using a 

VaR analysis, they estimate a higher degree of sensitivity of house prices to 

monetary policy shocks in countries where aRm contracts are more common.

• Full-recourse loans may mitigate the effects of excessive borrowing on 

financial stability. as they are personally liable for their debts, people may be 

more cautious in their borrowing decisions. moreover, in this case the issuer’s/

lender’s recovery is not limited to the collateral. on the other hand, it implies 

that the cost of not being able to repay debt is particularly high for swedish 

households.31 For example, in periods of high interest rates and declining 

house prices, swedish households may have a higher propensity to cut their 

consumption to be able to service their debts. in this respect it would be 

useful to use international data on countries with a similar legal framework as 

sweden to quantify this effect. 

Savings and home equity withdrawal

Home equity withdrawals appear limited in Sweden. Rising debt and decreasing 

savings have been a constant pattern in the united states for the last 20 years. 

negative savings and rising debt can reflect home equity withdrawals. The situation 

looks quite different in sweden. in recent years, savings have been positive and 

increasing most of the time. Looking at the swedish savings rate, one could 

conclude at first glance that swedish households do not refinance their mortgages 

for consumption purposes. however, the ratio between secured housing credit 

and dwelling investments shows a different picture. on average, home equity 

withdrawal amounted to about 4% of disposable income at the end of 2009 (see 

sveriges Riksbank, 2010). however, aggregate data give only a very rough measure 

of this phenomenon. For policy purposes it would be more useful to undertake a 

30 in theory, households should take into account interest rate risks when making their optimal choice 
between aRm and FRm contracts. however, Campbell (2006) shows that households’ mortgage 
contract decisions are sometime difficult to rationalize.

31 see also chapter ii.6.
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micro data study, as in mian and sufi (2010a), and have more precise estimates in 

this respect.

Debt distribution

Debt distribution matters for debt sustainability. To properly assess the risks 

connected with high debt, it is important to look at debt distribution in society 

as a whole rather than at the average. in previous Financial stability Reports, 

it has been argued that the current debt level in sweden does not represent a 

serious threat to financial stability. however, even if the majority of swedish 

households appear to have good margins in terms of their ability to service debt 

(see Johansson and Persson, 2006, and sveriges Riksbank, 2009), new borrowers 

seem to be more exposed to unemployment and interest rate risks (see chapter 

ii .4). almost 60% of total debt belongs to households at the highest end of the 

income distribution; these are less likely to default on their mortgage payments in 

the event of a downturn, but also less likely to actually be hit by an unemployment 

shock. nevertheless, comparing debt levels of households in different income 

categories does not give the full picture. This is especially true in a high-tax country 

like sweden. in practice, contrary to the situation in the united states, income 

distribution in sweden is basically flat. however, wealth distribution provides a 

different picture in that it is much more skewed.32 in this sense, the debt-to-asset 

ratio could be more informative when evaluating debt sustainability. aggregate 

data show that this ratio has been stable over time. a potential drawback of using 

this approach is that housing wealth constitutes the largest share of household 

wealth. Thus, in this sense households have also become more exposed to house-

price fluctuations. moreover, disaggregated data show that a significant fraction 

of swedish households has little wealth.33 in this regard, it would be useful to use 

both debt-to-income and debt-to-asset ratios in sweden to estimate the probability 

of missing debt payments. in the united states, the second measure has a better 

predictive power according to dynan and kohn (2007).

ConCLuding ThoughTs

what explains the observed rise in household debt over the past two decades? 

economic theory offers a rich set of potential explanatory factors such as increased 

expected future income, low real interest rates, diminished uncertainty, changes 

in demographics and financial innovation. however, empirically discerning the 

contribution of each of these factors has proven to be a difficult task. many of these 

variables are highly endogenous or hard to measure and this has made it difficult 

32 see domeij and Floden (2010).
33 see domeij and Floden (2010) and domeij and klein (2002).
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to discern causality from mere correlation. in the united states, the easing of credit 

constraints and rising house prices have been pointed out as two important causes 

of increasing debt. a growing empirical literature suggests that there is also a link 

between a lack of financial literacy and over-indebtedness. in sweden, there is some 

evidence to show that a combination of low real interest rates and more generous 

LTV ratios can explain most of the observed increase in debt.34 however, we are not 

aware of any comprehensive study that uses micro-data to also assess the impact of 

increasing house prices, credit supply or changes in disposable income on household 

indebtedness in sweden. some recent survey-based evidence has documented a 

lack of financial literacy among swedish households that could probably lead to an 

excessive build-up of debt. moreover, even “financially educated” people could 

make financial mistakes and take on too much debt by judging current low levels 

of interest rates as permanent and the current appreciation rate in house prices as 

everlasting. a long period of low interest rates and increasing house prices could 

create and reinforce this misperception. understanding the evolution of real-time 

beliefs about house price appreciation or interest rates is therefore central to 

understanding housing markets and household debt decisions. Collecting more data 

on these issues would be useful for policy purposes. moreover, economic policies 

that aim to increase transparency about financial conditions, such as the decision to 

publish the Riksbank’s projected interest rate path,35 could also help in this respect.

Judging whether the current level of household indebtedness is sustainable or 

whether house prices in sweden are driven by a bubble is an even more demanding 

task. There is some evidence to show that house price fluctuations could mainly 

be explained by fundamental factors, such as real interest rates and disposable 

income. nevertheless, we believe that some caution is needed in this respect. 

Predicting house price bubbles has proven to be very difficult and in the last us 

house-price cycle economic theory provided little guidance in judging what should 

be a reasonable level of house prices (see Foote et al., 2010). both debt-to-income 

and debt-to-asset ratios are informative measures when assessing household debt 

sustainability. we think that it would be useful to use both ratios, at a disaggregated 

level, to estimate the probability of missing debt payments in sweden and to 

evaluate which of the two measures have a better predictive power. 

nonetheless, irrespective of whether or not we believe that households are 

over-borrowing and housing markets are overheated, there are indeed some special 

institutional settings in sweden, such as the high degree of regulation in housing 

markets or the widespread use of aRm contracts, that may potentially increase 

indebted households’ exposure to house-price and interest rate fluctuations. That 

said, whether monetary policy is the right instrument to constrain household debt 

34 see Finocchiaro and queijo von heideken (2007).
35 since January 2007, the Riksbank publishes its own forecast on future developments of the repo rate.
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and limit the associated risks is still an open question. an increase in the policy 

rate would have an impact on both households and firms. The actual borrowing 

cost faced by indebted households is also influenced by fiscal factors, e.g. interest 

rate deductibility, that are disconnected from monetary policy. increasing interest 

costs by gradually reducing the degree of deductibility is another example of a 

tailor-made solution to dampen the increasing trend in indebtedness. moreover, a 

change in interest rates will affect not only new borrowers but also a large share 

of outstanding loans and higher interest rates may induce borrowers to amortize 

their loans less. on the other hand, a cap on LTV ratios, like the one mandated by 

Finansinspektionen since october 2010, could potentially induce people to borrow 

less and thus slow down the rate of increase in indebtedness. economic policies 

that create incentives for people to amortize could have a dampening effect on 

existing debt levels. Finally, heavily regulated rental markets and high construction 

costs have also contributed to a shortage of housing in metropolitan areas. Limited 

supply may have played an important role in the development of house prices and 

indebtedness.

going forward, to properly assess the risks stemming from household balance 

sheets and housing, regulators will need to continue developing micro data on 

household borrowing and assets. The assessment of micro data on the households 

will also need to be better integrated into aggregate models for policy simulation 

and analysis. 

such steps could improve our understanding of household indebtedness and the 

risks it poses to macroeconomic and financial stability. The Riksbank’s inquiry into 

the risks in the swedish housing market is a first attempt in this direction.36

36 see chapter iV.1 for a description of some of the new data that will be used by the Riksbank to study 
housing markets.
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 n household indebtedness – 
consequences for the banks’ 
credit losses and financial 
stability
kristian Jönsson, anders nordBerg and Maria wallin FredholM*

This report analyses the effect that higher indebtedness among Swedish households 

can have on financial stability through credit losses in the banks’ lending to 

Swedish households and companies. We used data from a mortgage survey 

carried out by Finansinspektionen and apply this microdata to carry out stress 

tests of household finances and to study the extent to which their ability to pay 

is affected by various shocks. Most households are expected to be able to meet 

their debt obligations even in extremely stressful scenarios that entail higher 

interest rate expenditure or lower income. However, major losses can occur during 

extremely stressful scenarios since the banks’ exposures to households are very 

large. Although this kind of development is considered to be less probable, the 

possibility still exists. A larger risk could be that the households decrease their 

other consumption expenditure, which can lead to lower demand and credit losses 

in the banks’ corporate lending. This effect is heavily influenced by the debt level 

of households, which means that continued credit growth has large implications 

for how the economy is affected by various economic shocks. However, the overall 

conclusion is that the credit losses in a stressful scenario are not considered to 

constitute a direct threat to financial stability through capital adequacy in the 

major Swedish banks. However, the economy could still suffer negative effects if 

the debt-related expenses of households were to increase or if their income were to 

fall. 

* The authors work in the Financial stability department, sveriges Riksbank.
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1.  introduction

one lesson that was learned from many economic crises is that steep falls in 

property prices have played a significant role and that in many cases the crises 

were preceded by a credit expansion that caused indebtedness to rise sharply.1 

once the credit expansion collapsed, the fall in asset prices was followed by more 

bankruptcies and a lower ability to pay among borrowers, which in turn led to an 

increase in credit losses in the banking sector. assessors have long been worried 

about unsustainable development on the housing markets of many countries, where 

household indebtedness is increasing rapidly. high indebtedness could lead to 

situations where fluctuations in the interest rate level, given the household’s other 

expenses and income, make it difficult for the household to handle both interest and 

amortisation payments. however, during the swedish banking crisis in the 1990s, 

the household sector only accounted for 10 per cent of the banking sector’s overall 

credit losses, despite the fall in housing prices and the fact that the halt to economic 

growth resulted in a rise in unemployment and borrowers finding it more difficult to 

pay their debts. instead most of the banks’ credit losses were from the commercial 

real estate sector. despite these past experiences, it is not necessarily the case that 

the banks’ credit losses would develop in the same way today if a disadvantageous 

economic development were to take place. 

at the moment, total household debts in relation to disposable income amount 

to approximately 170 per cent (see chart 1), which is much higher than the highest 

levels recorded at the beginning of the 1990s. Today, slightly more households are 

in debt and the proportion of households with a very high debt ratio has increased. 

in recent years it has become much more common for households to take out a 

greater proportion of their loans at a variable interest rate, making the household 

sector more exposed to interest rate risk. highly-indebted households can therefore 

be hit harder if they suffer a loss of income for any reason at the same time as their 

debt-related expenses rise. 

There are also a number of key differences between the conditions that 

prevailed on the mortgage market in the 1990s and the conditions that prevail at 

the moment. one major difference is that regulations for actors on the mortgage 

market have changed, which has led to credit institutions allowing higher loan-to-

value ratios for a long time. Combined with this is the increase in competition on the 

mortgage market, which has resulted in credit institutions not requiring households 

to amortise to the same extent as before. Today, first mortgage loans have much 

longer amortisation times, which was not the case in the 1990s. another important 

difference is that inflation is considerably lower today than it was in the 1990s. 

This means that the real value of household debts does not fall (is not inflated 

1 see Reinhart & Rogoff (2009).
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down) to the same extent as before. Lower inflation also means that interest rates 

are lower, so households can bear more debt, while paying the same loan costs. 

intensive reform work is currently being carried out to prevent future crises, which 

means that new banking rules will be introduced, increasing the costs for credit 

institutions when interest rates go up. Compared with the 1990s, mortgages 

now make up a greater share of the banks’ balance sheets and there is a risk that 

a higher proportion of households will have problems in the future if the credit 

losses in the banking sector were to be higher than in the 1990s. in view of this it is 

relevant from a financial stability perspective to further analyse whether the current 

development in household indebtedness could be seen as a threat to financial 

stability.

From the end of 1995 to 2008 real house prices increased by more than 125 per 

cent. This increase coincided with a substantial increase in household debts, which 

went up by 175 per cent. but during the same period the disposable income of 

households only rose by 67 per cent. This means that household debts in relation to 

disposable income also increased significantly. at the same time, the interest rates 

for households fell and, even with a substantial rise in debts, interest expenses as a 

proportion of the households’ disposable income did not change significantly. 

when the financial crisis broke out at the end of 2008, interest rates fell heavily 

around the world, including in sweden. interest rate reductions were carried out 

as part of emergency crisis management and to counteract the halt in the real 

economy, which led to inflation forecasts being adjusted down heavily in the wake 

of the financial crisis. interest rate reductions led to lower interest expenses for 

swedish households in 2008-2009. apart from a temporary dip in 2008 house 

prices have continued to rise and household indebtedness has continued to increase 

throughout this turbulent period, which can partially be explained by lower interest 

rates. This means that household interest expenses will increase significantly when 

interest rates return to their normal levels again, unless indebtedness falls. The 

debt burden for households has therefore increased, both in relation to disposable 

income and for interest expenses as a proportion of disposable income. 

This report analyses the possible consequences that household indebtedness 

could have on financial stability through credit losses in the banks’ lending. we use 

microdata of the financial situation of swedish households and analyse how the 

households are affected by economic shocks, such as interest rate hikes and a fall 

in income. we will look at how these factors affect the ability of households to pay 

their own debts, and how the change in consumption behaviour of households can 

affect the ability of companies to pay and how this can lead to credit losses in the 

banks.

The rest of this report is organised as follows. section 2 describes what happened 

to the swedish economy during the crisis in the 1990s and relates this to the 
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banks’ credit losses from household lending during this period. section 3 contains 

a detailed description of the survey that was conducted and the data that has 

been used. section 4 presents the calculations that have been carried out to study 

how financial stability is affected by various changes to the financial situation of 

households and might prevent them from meeting their obligations on the loans 

they have taken out. section 4 also investigates what happens to credit losses from 

commercial lending if households change their consumption expenses to meet their 

loan obligations in various stress scenarios. section 5 summarises the conclusions 

from this report.

2.  development in the real economy and credit losses in 
the 1990s

This section looks at the economic development in sweden at the beginning of 

the 1990s in order to put this report into a historic context. The focus is on the 

development of the real economy and the development of credit losses from 

household lending in this period.

Following many years of regulation, the credit markets in sweden were 

deregulated in the second half of the 1980s. in the years up to 1989 companies 

and households borrowed even more. debts as a proportion of disposable income 

rose from 101 per cent to 133 per cent between 1985 and 1989 (see chart 1). as a 

large proportion of this lending was for investments in real assets, debts in relation 

to net household wealth did not change to any significant extent. what actually 

happened was that the balance sheets of households increased considerably.2 The 

interest rates that households were paying over these years were greatly affected 

by taxes, interest deductions and high inflation, which meant that the real interest 

rates were negative for several years, making it advantageous to borrow money.3 

another reason why households borrowed so much was that inflation eroded debt 

and made it easier for households to bear it. in this same period, i.e. the second half 

of the 1980s, the financial savings of households fell, falling to very negative levels 

in the final years of the 1980s. There has therefore been high indebtedness and low 

savings since the end of the 1980s.

 

2 see barr and gustavsson (1993).
3 see e.g. englund (1999). 
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Chart 1. Household debts and savings in relation to income and wealth.

1982 1985 1990 1995 2000 2005 2010

during the swedish banking crisis from 1991-1993, sweden’s gdP fell while 

unemployment rose significantly. household interest expenses increased rapidly in 

1990-1993, amounting to an average of ten per cent of disposable income, which 

was much higher than during any previous period. however, debts were not eroded 

by inflation to the same extent as before because inflation fell heavily. Real house 

prices fell by a maximum of around 30 per cent between 1990 and 1995. The 

corresponding fall in the net real wealth of households was 20 per cent for the same 

period.

although households faced a tough debt situation at the end of the 1980s 

and despite the economic development at the beginning of 1990s, the strain on 

household finances did not lead to banks suffering from particularly high credit 

losses from their lending to swedish households. The average credit loss level for 

swedish mortgage credits at stadshypotek ab was calculated as being no more 

than around 0.25 per cent of lending per year between 1990 and 1995.4 The 

credit losses which the banks incurred actually came from commercial real estate 

companies and finance companies, which were often heavily leveraged and were 

hit hard by the higher interest rates. although a large proportion of the credit losses 

were from outside the household sector, the high debt ratio of households at the 

beginning of the crisis may have played a role in the extent of credit losses in other 

parts of the banks’ credit portfolios. For example, the consumption behaviour of 

households during the crisis could have been affected by the fact that they had to 

meet their debt obligations and therefore reduced other consumption expenses as 

4 source: stadshypotek ab.
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the proportion of income for interest expenses increased. This had repercussions on 

non-financial companies as a result of a drop in demand.

The experiences from the economic crisis in the 1990s would suggest that 

credit losses from household lending should not constitute a major direct risk to 

financial stability. despite strong credit growth and the subsequent economic 

decline, an overwhelming majority of households were able to pay their mortgages. 

however, it is not possible to rule out that the households’ indebtedness affected 

other parts of the economy through different channels (see section 4.2). some 

factors also indicate that the risk for credit losses could be larger today. The level 

of indebtedness that households have now is much higher than it was in the 

1990s (see chart 1). however, household debts in relation to wealth is relatively 

unchanged, which is mainly due to rising real and financial assets. one interesting 

observation is that the over-lending in the 1980s was not mirrored in the ratio 

between debts and assets. This is because asset prices were also affected by credit 

growth, which gave a misleading image of the households’ financial position. This 

ratio remains virtually unchanged, while credit growth has been very high; this 

indicates a similar level of over-lending as was seen at the end of the 1980s. debts 

in relation to financial assets also remain mostly unchanged. it is therefore important 

to analyse how well households could manage a fall in income or an increase in 

expenses and if this could lead to credit losses in the banking sector. Central factors 

for the extent to which households can handle unexpected economic events include 

their indebtedness, how they are affected by higher interest rates and how they 

can influence their debt situation. The rest of this report looks at the extent to 

which current mortgage lending to households can contribute to credit losses in the 

banking sector.

3.  analysis of household indebtedness

This report analyses how different assumptions about household income and 

expenses affect the banks’ credit losses in order to see the extent to which 

household indebtedness, the proportion of loans at a variable rate and small 

amortisations can affect financial stability. in these calculations the financial 

conditions of a number of households are changed and the consequences for these 

households are studied. The stress that household finances are subjected to is 

linked to the interest rate on their debt and to household income. a link between 

household finances and the banks’ credit losses from household credits is shown 

later. 

The central factors for the sensitivity of household finances in the various stress 

scenarios are household indebtedness, the proportion of loans at a variable interest 

rate and the buffer that households have before their other consumption has to 

change to ensure that their income can cover their expenses. high debts mean that 
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household expenses are affected more by changes to interest rates than would be 

the case at lower debt levels. a higher proportion of loans at a variable rate means 

that changes to interest rates would affect household finances more quickly than 

would be the case if loans were taken out at a fixed rate. Variable rate loans also 

mean that households do not have the same amount of time to change their debt 

situation to balance out changes to their expenses when there is a change to interest 

rates. Finally, low amortisations mean that households take longer to adapt their 

debt situation when conditions change; it also means that, in any calculations that 

are based on the assumption of low or no amortisations, there is less scope to cover 

unexpected economic events that households could otherwise have dealt with by 

changing their amortisation rate.

household finances are studied at an individual level to calculate the effects 

that high loans, low amortisations and a large proportion of variable loans have on 

financial stability. The financial situations of individual households are studied using 

the data collected during the mortgage study carried out by Finansinspektionen in 

2009.5 based on this data, it is possible to use information about household income 

and debts to calculate how much money a household has after interest payments 

and once standard expenses for households have been deducted. The following 

sub-section presents the data, the calculation methods and the scenarios that have 

been used.

3.1  desCRiPTion oF daTa

The sample collected by Finansinspektionen contains data for households that 

received loans from seven different swedish banks during the period 28-30 

september 2009.6 This sample contains a total of 6 863 loans. The information in 

the data includes household composition (e.g. the number of co-applicants and 

the number of children living at home) and the households’ financial situation 

(e.g. household income and total debt). The margins for different households are 

calculated using this information. when households have a positive margin, it means 

that they have money left over after standard expenses have been paid and interest 

expenses have been deducted. when households have a negative margin, their 

income does not cover standard expenses and interest payments. if households 

have a negative margin over a long period of time, they risk running into problems 

making payments and the banks risk making credit losses from the household 

credits.

one important difference between the data used in this survey and the data 

used previously in Financial stability 2009:1 to stress test the households’ ability to 

5 see Finansinspektionen (2010).
6 The banks included in the study are Länsförsäkringar bank, nordea, sbab, seb, handelsbanken, 

skandiabanken and swedbank.
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pay is that the data collected by Finansinspektionen is for loans that were recently 

paid out, while the data previously used to stress test households was based on 

a random sample survey of swedish households. The latter therefore includes 

households that have no debt, households that took out loans a long time ago 

and households that have recently taken out loans. This data therefore gives a 

reasonably good image of the debt situation in the household sector as a whole. 

however, it is probably not the case that households that take out new loans are 

representative of the average indebted household in sweden. For example the 

households’ loan-to-value ratios are higher in Finansinspektionen’s data than for 

indebted households as a whole. subsequently, an analysis of the debt situation 

in the broader random sample of swedish households provides a view of the risks 

to stability that is not representative of the risks that may occur in the future, if 

the households that take out new loans are not similar to the households that 

already have loans. in this context Finansinspektionen’s data would provide a better 

view of how the debt situation of swedish households may look in the future, as 

households in this data represent a new inflow of indebted households.7 however, 

Finansinspektionen’s data may not be representative of the development in the 

banks’ mortgage lending. For example, seasonal variations could mean that the 

collected sample is not representative for all periods of time. The overall assessment 

is that Finansinspektionen’s data is a better basis for an analysis than the data used 

in Financial stability 2009:1 as it provides a better indication of the risks that could 

occur if the current development continues.

household margins can be calculated by using data from individual households 

from Finansinspektionen’s data and assuming standard expenses for all these 

households. The assumptions made in this calculation are presented in the next sub-

section.

3.2  CaLCuLaTing househoLd maRgins

The income data in the data is used as the basis for calculating household margins. 

standard expenses are then deducted from the income. The standard expenses 

are the same as those used by Finansinspektionen.8 after standard expenses 

have been deducted from income, household interest expenses are taken away 

from the rest. interest expenses are calculated based on the household debt in 

Finansinspektionen’s data.9 when calculating household interest expenses, no tax 

7 Loans that are renewed in a different bank are included in Finansinspektionen’s data. This means that 
some of the households found in the stock of indebted households will be in the data that represents 
the flow.

8 see Finansinspektionen (2010).
9 as the objective is to expose households to stress to see what credit losses this leads to, amortisations 

are not taken into consideration in this context. This is because households are expected not to pay 
amortisations when they are under stress.
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deductions for interest paid have been made. a summary of the calculations used 

for household margins is set out in table 1. 

Table 1. Calculating household margins.

household’s disposable income
– standard expenses for applicants (sek 7 000)
– standard expenses for co-applicants (sek 5 500) per co-applicant
– standard expenses for children living at home (sek 2 500 per child)
– interest expenses (assumed interest rate x household’s total debt)
– running costs for houses (sek 4 000)

= household margin

Table 1 above shows that the interest expenses that a household is assumed to 

have are not reduced by any interest deductions. There are two main reasons not 

to include interest deductions when calculating household margins. The first is that 

interest deductions are a tool that could be used to regulate debt growth in the 

household sector (see report iii.3). as interest deductions are a possible tool to 

influence the lending growth rate, it is important to produce calculations under the 

assumption that interest deductions do not reduce interest expenses. however, one 

objection to this calculation method is that, for various reasons, it is unlikely that 

the interest deductions would be removed, which leads to the second reason for 

not reducing interest expenses using interest deductions, i.e. because it is important 

to take into consideration not only possible scenarios, but also scenarios that are 

improbable but possible. This ensures that the results provide an indication of the 

risks that household credits present for the banking sector.

data on the number of co-applicants, the number of children staying at home 

and the household’s total debt are needed to be able to calculate household margins 

in accordance with the method described in table 1. The households in the sample 

that have data for these variables therefore form the basis of the results presented 

below. a total of 6 002 households are included in the sample that is analysed in 

this report. descriptive statistics for the included households are found in table 2.

Table 2. Descriptive statistics for households in the mortgage survey

 mean
sTandaRd 
deViaTion

age 46.7 14.0
number of co-applicants 0.64 0.49
number of children 0.76 1.02
Total debt 1 645 703 1 539 995
annual disposable income 443 199 445 003
debt ratio 3.84 3.11

number of observations 6 002  
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based on the information available for the households, the banks’ credit losses for 

household lending are estimated given different scenarios. descriptions of these 

estimates are provided in the following sections.

3.3  CaLCuLaTing CRediT Losses

in 2009 the four major swedish banks lent a total of approximately sek 2 000 billion 

to households. Credit losses on household lending are estimated to have totalled 

sek 1 billion that year. This means that the level of credit losses from household 

lending was 0.05 per cent. based on Finansinspektionen’s data and the calculation 

assumptions presented above, 4 per cent of the households in the sample have a 

negative margin.10 in order to calculate credit losses using different assumptions 

on how household income and expenses change, it is assumed that a doubling of 

the proportion of households with a negative margin leads to a doubling of the 

level of credit losses. using this assumption, credit losses can be analysed in various 

scenarios with lower income and higher expenses. 

3.4  diFFeRenT sCenaRios FoR The deVeLoPmenT oF househoLd inCome  

and exPenses

Three scenarios have been set up to analyse how the banks’ credit losses develop 

using different assumptions of lower income and higher expenses for households. 

in the first scenario, household expenses increase, specifically the households’ 

interest expenses. This increase in expenses is calculated based on a situation where 

interest rates rise from 2.5 per cent to 12.5 per cent for households. in the two 

other scenarios, household income falls11 either by reducing household income by 

between 6 per cent and 18 per cent, which could happen if disposable income were 

to fall, or by reducing income to a level corresponding to the applicant and any 

co-applicants being made unemployed. in the latter scenario households receive 70 

per cent of their original income, or a maximum of sek 14,960 per applicant or co-

applicant in unemployment benefit. The levels of unemployment used in the sample 

in the calculations are 5, 10, 15 and 20 per cent, respectively.12 These scenarios are 

summarised in table 3. 

10 This calculation is made under the assumption that the interest rate that households had in 2009 was 
2.5 percent.

11 an interest rate level of 7.5 percent is used when income falls.
12 when making these calculations, it is assumed that unemployment is divided randomly among 

households, that only people under 65 years old can be affected by unemployment and that everyone 
in the household is made unemployed if the household is affected by unemployment.
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Table 3. Scenarios for household income and expenses

Scenario 1 (Higher expenses due to a rise in interest rates) 
interest on household debts: 2.5-12.5 per cent.

Scenario 2 (Lower income as in a loss of income and an interest rate of 7.5 per cent) 
Fall in income of 6-18 per cent

Scenario 3 (Lower income as in unemployment and an interest rate of 7.5 per cent)
Fall in income, if 5-20 per cent of households are made unemployed

it is important to note that we are only analysing how the households’ economic 

resilience is affected by higher expenses (higher interest rates) and/or lower income 

(for example, a fall in income due to unemployment). we are not investigating how 

various economic events affect the economy as a whole. it is important to note 

that the macro-economic consequences of the stress scenarios we have used are 

considerable and that these consequences are what mostly affect financial stability. 

however, the main aim of this study is to stress test the ability of households to 

make payments at the micro level to see how their ability to pay changes under 

different economic conditions. in a further stage, an attempt is made to link the 

ability of households to make payments to the banks’ credit losses from household 

lending. 

The next section presents the credit losses from household lending of the four 

major banks in the different scenarios for household income and development.

4.  banks’ credit losses and household indebtedness

4.1  banks’ CRediT Losses FRom househoLd Lending

using the calculation conditions presented in the previous section, the proportion 

of households with a negative margin has been calculated along with the credit 

losses for the major banks. The credit losses for the three scenarios are presented in 

table 4 below. in scenarios 2 and 3, we look at an interest rate of 7.5 per cent and 

the starting point in these scenarios is therefore identical with scenario 1 when the 

interest rate is 7.5 per cent. 
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Table 4. The proportion of households with a negative margin and the credit losses for the banks.

Scenario 1 (different interest rate levels)
interest rate (%) 2.50 7.50 9.50 12.50
Proportion of households with a negative margin (%) 4 20 30 45
Credit losses (%) 0.05 0.23 0.34 0.51
Credit losses (billion) 1.0 4.6 6.8 10.1

Scenario 2 (fall in income)
Fall in income (%) 0 6 12 18
Proportion of households with a negative margin (%) 20 27 35 44
Credit losses (%) 0.23 0.30 0.40 0.50
Credit losses (billion) 4.6 6.1 8.0 10.0

Scenario 3 (unemployment)
unemployment (%) 0 5 10 20
Proportion of households with a negative margin (%) 20 22 24 29
Credit losses (%) 0.23 0.25 0.28 0.32
Credit losses (billion) 4.6 5.1 5.5 6.5

Table 3 shows that credit losses are small compared with total lending based on the 

conditions used in the calculations, irrespective of which of the three stress scenarios 

is studied. Credit losses amount to a maximum of around sek 10 billion per year. 

in order to gain an understanding of this chart, these credit losses can be linked 

to the total capital of the four major banks.13 if the credit losses were to amount 

to sek 20 billion (sek 10 billion per year for two years), the aggregated capital 

ratio of the four major banks would fall from 10.4 to 10.0 per cent, i.e. a fall of 0.4 

percentage units, according to 2009 charts.14 based on the historic links that have 

been identified, financial stability would not appear to be threatened by the banks’ 

capital ratio being too low as a result of credit losses from mortgages. 

There are several reasons why the level of credit losses is low in the calculations 

above. a first reason is that credit losses from swedish mortgages are so small from 

the outset that an increase in the proportion of houses with a negative margin only 

affects credit losses to a small extent, assuming that there is a linear relationship 

between the two. The reason why there are low credit losses on mortgage lending 

from the outset could be because households reduce other consumption when their 

overall expenses exceed their income, rather than defaulting on their mortgage. 

This means that households will only default on their mortgage obligations under 

very extreme conditions, so banks would only experience credits losses from their 

mortgage lending in exceptional cases. in this context the banks’ procedures for 

granting credits and the swedish regulations for the payment obligations of private 

individuals (see report ii.6) play a major role in the behaviour observed among 

mortgage takers. The fact that borrowers change their consumption behaviour 

13 The four major banks, handelsbanken, nordea, seb and swedbank, account for around three quarters 
of swedish household lending. This is why credit losses are related to the aggregated capital of these 
four banks.

14 The capital adequacy ratio refers to equity in relation to risk-weighted assets.
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rather than not fulfilling their loan commitments means that credit losses for lending 

other than household lending can arise in the banking sector. such indirect channels 

are discussed in more detail in the next section. 

The calculations presented in table 4 are based on the assumption that the 

banks’ credit losses increase linearly with the proportion of households that have a 

negative margin. if this assumption were not to prove to be a good approximation, 

the banks’ credit losses from mortgage lending would not be estimated correctly 

in the calculations above. a sensitivity analysis has been carried out, where the 

relationship of credit losses to the financial situation of households varies, in order to 

illustrate the extent to which the calculations depend on the assumptions made. a 

first variation is to allow the credit loss level to depend not only on the proportion of 

households with a negative margin, but also on the size of the negative margin for 

these households. more specifically, the calculations change so that the proportion 

of households with a negative margin doubles, while the negative margin for these 

households increases by a factor of three, so that the credit losses will increase by a 

factor of six. The size of the negative margins therefore has repercussions on the size 

of the credit losses. Table 5 sets out the credit losses that would occur under these 

conditions.

Table 5. Credit losses with a non-linear connection between the proportion of negative margins and 
credit losses.

Scenario 1 (different interest rate levels)
interest rate (%) 2.50 7.50 9.50 12.50
Credit losses (%) 0.05 0.46 0.90 1.90
Credit losses (billion) 1.0 9.2 18.0 38.0

Scenario 2 (fall in income)
Fall in income (%) 0 6 12 18
Credit losses (%) 0.46 0.63 0.94 1.34
Credit losses (billion) 9.2 12.6 18.9 26.7

Scenario 3 (unemployment) 4.6 6.1 8.0 10.0
unemployment (%) 0 5 10 20
Credit losses (%) 0.46 0.56 0.67 0.87
Credit losses (billion) 9.2 11.2 13.5 17.3

The results in table 5 indicate that the credit losses would be much higher if we 

assumed a dependency on both the proportion of households with a negative 

margin and on the size of the negative margin, compared with if we only assumed 

a dependency on the proportion with a negative margin. however, if this were the 

case, the credit losses would still not be high enough to threaten financial stability 

in terms of capital adequacy. however, it is important to note that banks can incur 

other problems even if their capital adequacy is not threatened. so even if the credit 

losses are not high enough to threaten the banks’ capital requirements, financial 

stability could still be affected through other channels.



148  The Riksbank’s inquiRy inTo The Risks in The swedish housing maRkeT 

n  n ChaPTeR ii.4

a second variation of the calculations carried out above is to see to what extent 

household indebtedness has to fall to avoid a negative margin in the various stress 

scenarios. by making the assumption that household debt reduction occurs by banks 

writing off claims against households that have negative margins to provide these 

households with a margin of zero, it is possible to obtain an approximate upper limit 

for credit losses from mortgage lending. Calculations based on Finansinspektionen’s 

data show that there would be credit losses of a maximum of sek 200 billion, or 

10 per cent of lending, under the conditions set out in the various stress scenarios. 

These kinds of credit losses would have a major impact on the capital ratios, but the 

probability of them occurring is extremely low.

all in all the results above indicate that there is a low risk that credit losses from 

mortgage lending to swedish households would jeopardise financial stability. This 

conclusion is based mostly on the fact that swedish households have historically 

been very good when it comes to meeting their mortgage obligations. however, 

if this behaviour were to change drastically, the size of mortgage lending would 

constitute a potential threat to financial stability.

as well as affecting the banks’ credit losses from mortgage lending, the stress 

that households are subjected to could also affect their consumption behaviour. as 

mentioned earlier, these changes in behaviour may be an important explanation as 

to why households rarely default on their mortgage obligations. however, these 

changes in behaviour could have negative repercussions on demand in the economy, 

which would have a negative impact on company profits. This could in turn affect 

the probability of companies going bankrupt, which could then lead to credit losses 

for banks from their commercial lending. The next section studies how important 

this channel could be.

4.2 indiReCT eFFeCTs oF househoLd indebTedness

one consistent conclusion that can be drawn in the analyses of swedish households 

is that the credit risk from household lending appears to be low even in a scenario 

where households are subjected to extreme financial stress.15 in addition to credit 

losses that come directly from household lending, other channels could also affect 

financial stability when households are subjected to stress. one such channel is 

household consumption expenses. if household finances are affected negatively, 

for example because of a disadvantageous development in household income or 

debt-related expenses, this could have a negative impact on household consumption 

expenses. This effect can be caused by households reducing their consumption 

expenses to be able to meet higher debt-related expenses or because they increase 

their savings as they want to be more cautious. both of these reasons contribute 

15 see e.g. Financial stability 2009:1.
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to a reduction in demand, which can affect company profits and therefore 

their creditworthiness. This section studies the extent to which this channel can 

contribute to financial instability.

one of the scenarios above is used to show the extent to which reductions in 

household consumption expenses can contribute to credit losses in the business 

sector.16 unlike the analysis above, the extent to which disposable income falls 

is now studied in this scenario. it is then assumed that household consumption 

expenses fall in relation to this reduction in income.17 This reduction subsequently 

leads to a reduction in gdP. a model is then used that depicts the link between 

production and bankruptcy probability in order to link this reduction in gdP to 

credit losses in the business sector.18 it is important to note that this analysis is 

based on narrow relationships in the economy. This means that the credit loss in 

the business sector should be seen as an individual effect from households’ altered 

consumption. it is also possible that other negative effects could be felt in the 

economy if household interest expenses were to increase or if household income 

were to fall. however, this will not be analysed in this report. 

Chart 2 shows the extent to which a change in household consumption 

behaviour affects lending in the business sector.19 The calculations shown in this 

chart are partly based on the indebtedness in Finansinspektionen’s data. however, 

one calculation is also made using the assumption that indebtedness in the 

household sector would be 30 per cent lower than is the case in the data. debt for 

swedish households has grown by around 30 per cent since 2006. The calculations 

at the lower debt level would therefore show how credit losses in the business sector 

would have developed in the scenario if no growth had taken place in the debt level 

since 2006.

16 The scenario with different interest rates is used as this scenario led to the highest credit losses.
17 an estimated elasticity of 0.44 is used in the calculations. This means that household consumption 

expenses fall by 4.4 percent if household income falls by 10 percent.
18 see Åsberg sommar and shahnazarian (2009). 
19  t is assumed that there is no change to household income in the calculations.
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Chart 2. The banks' expected credit losses in the business sector were caused by 
lower consumption at different interest rate levels, index.

The results indicate that a reduction in household consumption would lead to 

a substantial increase in credit losses in the business sector. The results also 

indicate that the credit losses would be considerably higher at the higher level of 

indebtedness than at the lower level. This is because households are more exposed 

to interest rate increases at the higher level of indebtedness. assuming that the level 

of indebtedness in the entire mortgage stock is as high as in Finansinspektionen’s 

mortgage study, credit losses could be as much as sek 40 billion higher at the 

current level of indebtedness, compared with the lower debt level. The high credit 

growth of households could therefore have a decisive role on the negative shocks 

that the financial system could experience. even though the losses are high, the 

indirect credit risk is not considered to be a threat to the banks’ capital adequacy 

and therefore not to financial stability either through problems concerning the 

banks’ solvency. although it is possible that a situation like the one analysed above 

could have an impact on the banks’ ability to finance lending, this is not analysed in 

this report. 

5.  Conclusions

This report analyses how a high level of indebtedness among swedish households 

can affect financial stability through credit losses in the banks’ lending to swedish 

households and companies. using data from a mortgage survey carried out by 

Finansinspektionen, we were able to use microdata to carry out a stress test of 

household finances and to study the extent to which the ability to pay is affected 

by various financial shocks. most households are expected to be able to meet their 

debt obligations even when they are faced with extremely stressful scenarios with 
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interest rate hikes and a loss of income. however, major losses can occur during 

extremely stressful scenarios since the banks’ exposure to households is very high. 

although this kind of development is considered very improbable, the possibility 

still exists. This means that continued credit growth can have key implications on 

how the economy is affected by various economic shocks. There is also a risk that 

households could reduce their other consumption in stressful scenarios, leading to a 

fall in demand and major potential credit losses in the banks’ lending to companies. 

despite this, the conclusion is that the credit losses in this kind of scenario are 

not expected to constitute a direct threat to the financial stability through capital 

adequacy in the major swedish banks. however, the economy could still suffer 

negative effects, for example with regard to the banks’ funding, if the expenses of 

households were to increase sharply or if their income were to fall sharply.
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 n a fall in house prices  
– consequences for financial 
stability
hannes Janzén, kristian Jönsson and anders nordBerg*

This report studies the consequences that a fall in house prices can have on 

financial stability. The channels that are investigated are banks financing their 

lending through covered bonds and the effect on credit losses from lending to 

companies. The conclusion is that the creditworthiness of covered bonds should 

not be under threat if house prices were to fall. However, the banks’ costs and 

access to financing can be affected despite the good credit quality of these covered 

bonds. The conclusion is that although the banks can suffer major credit losses, 

these losses are not high enough to constitute a direct threat to financial stability. 

*  The authors work in the Financial stability department, sveriges Riksbank.
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1.  how covered bonds are affected by a fall in house prices

This section looks at the consequences that a fall in house prices can have on 

financial stability due to banks financing their lending through covered bonds. in 

sweden the banks have significantly increased lending to the public in recent years. 

The banks have financed most of this lending by raising capital on the financial 

markets, which they have mostly done by issuing covered bonds. Covered bonds 

currently account for almost half of the securities financing of the major swedish 

banks. 

when the banks issue covered bonds, they use existing mortgage credits as 

collateral. a covered bond is therefore linked to specially selected collateral, in what 

is known as the ‘cover pool’. Changes to the loan-to-value ratios of mortgages 

affect the cover pool because it contains mortgage credits. normally loan-to-value 

ratios increase when house prices fall. if the loan-to-value ratio is too high, collateral 

has to be removed from the cover pool, which then falls in value. This can then 

affect the banks’ ability to issue covered bonds. it is therefore interesting to analyse 

if and how a fall in house prices could affect bank financing through covered bonds. 

whaT is a CoVeRed bond?

a covered bond is a kind of asset that has a very long history, particularly in 

denmark and germany. in the 1990s interest in covered bonds increased, after 

experiencing a lull over a long period of time. now they are a central financing 

instrument for banks, particularly in europe. 

Covered bonds are different from other financial instruments as they are 

protected by a well-defined set of rules. in sweden covered bonds are regulated by 

a specific act and by eu rules. There are also clear rules for cover pools, regulating 

the kind of loans that can be included, their composition and the maximum loan-

to-value ratios of loans that are included as collateral. The swedish rules also require 

an independent inspector, appointed by Finansinspektionen, to monitor and ensure 

that the assets in the cover pool adhere to the requirements. 

a covered bond can be described as a claim on the issuing institution. if the 

issuer is not able to meet its obligations, the holder of the bond has priority to 

specially-selected collateral that is linked to the bonds, the ‘cover pool’. The cover 

pool contains various kind of credits, normally mortgage credits or credits for other 

kinds of real estate lending, but also credits for agriculture and shipping, as well as 

credits for governments and municipalities. however, the cover pool for the covered 

bonds of swedish banks mainly contains mortgage credits. 

The main difference between a covered bond and a traditional non-covered 

bond from a bank is therefore the rights that an investor has if the issuer goes 

bankrupt. For a standard bond, the holder has a non-preferential claim on the 
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issuer, while a covered bond gives the holder preferential rights to a specific cover 

pool. This means that a covered bond often has a higher credit rating than the 

issuer. 

as mentioned earlier, swedish mortgage institutions use existing mortgages 

as collateral in their cover pool and then issue covered bonds based on them. if 

the value of the cover pool exceeds the value of the issued bonds, it causes ‘over-

collateralisation’ (see chart 1). 
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Chart 1. Illustration of a covered bond

Cover pool

Note. A simplified assumption has been made in the figure that all the mortgages on the assets side 
are included in the cover pool. This is not often the case in reality, as only loans with a certain 
maximum loan-to-value ratio can be included. Some banks also decide not to put all the mortgages 
approved in accordance with the regulations into the cover pool.

The loans in the cover pool remain on the banks’ balance sheet. This means that 

the issuer still retains the credit risk in the underlying loans. The cover pool is also 

dynamic, so any collateral that does not qualify is removed from the cover pool and 

replaced with new collateral. if the credit quality of the loans falls below certain 

pre-determined levels, the issuer is forced to remove them and replace them with 

new ones. This is why an issuer of a covered bond has strong incentives to make 

a thorough credit assessment of the loans that are included in a covered bond. 

Consequently there are good reasons to consider the creditworthiness of covered 

bonds to be high. 

some securities also have mortgage credits as their underlying collateral, for 

example Residential mortgage-backed securities (Rmbs). unlike covered bonds, an 

Rmbs only has a claim on the underlying collateral and not a claim on the issuer. in 

addition, the cover pool for an Rmbs does not have to be dynamic, which means 

that the issuer does not have to replace collateral whose quality has worsened. as 

the issuer has removed the loan from the balance sheet, a fall in the credit quality of 

the loan will not have an impact on the issuer. This means that the issuer does not 
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have as much incentive to make a well-founded credit assessment of the underlying 

loans. as a result the credit quality of an Rmbs might not necessarily be that high. 

investors are forced to rely heavily on the bond’s credit rating to make sure that 

the underlying loans have a good credit quality. as confidence in credit ratings 

plummeted during the financial crisis, it was very difficult to evaluate and assess the 

risk of an Rmbs issued by private institutions, which caused major problems on this 

market.

The importance of covered bonds for Swedish banks 

since the second half of 2004 swedish banks and credit market companies have 

been able to apply to Finansinspektionen for permission to issue covered bonds. The 

first swedish covered bonds were issued in the autumn of 2006, and in the spring 

of 2008 all institutions that had been approved as issuers had implemented the 

necessary conversion and had issued covered bonds. seven swedish banks and their 

mortgage institutions can now issue covered bonds on the swedish market.1 

Table 1. Swedish institutions that issue covered bonds

RaTing
VoLume,  

sek biLLion

PRoPoRTion oF 
ToTaL ouTsTanding 

VoLumes, PeR CenT

swedbank aaa 448 27
stadshypotek aaa 439 26
nordea hypotek aaa 309 18
seb aaa 193 12
sbab aaa 155 9
Länsförsäkringar hypotek aaa 80 5
Landshypotek aaa 53 3

source: sCb (statistics sweden) and bank reports, december 2010

in december 2010 the outstanding volume of covered bonds on the swedish market 

amounted to just over sek 1 600 billion, corresponding to around half of sweden’s 

gdP. This means that it is much bigger than the market for swedish government 

bonds and the fifth largest covered bonds market in europe. The majority of the 

volume of swedish covered bonds, just under 80 per cent, is denominated in 

swedish krona, with the rest mostly in other nordic currencies and euro.2 issues 

in other currencies are normally converted into swedish krona (and other nordic 

currencies) using derivative instruments. 

Covered bonds are currently the single most important source of financing for 

swedish mortgage institutions (see chart 2 for a simplified balance sheet of a typical 

swedish mortgage institution). as well as covered bonds these institutions also 

1 stadshypotek (handelsbanken), Landshypotek, Länsförsäkringar hypotek, nordea hypotek, sbab, seb, 
swedbank hypotek.

2 in september 2010 stadshypotek was the first nordic bank to issue covered bonds in usd. 
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finance lending through the issuance of certificates and net borrowing from their 

parent bank. 

Lending

Equity 

Net borrowing
from parent bank 

Commercial papers

Covered
bonds 

Sources: Bank reports and the Riksbank

Chart 2. Simplified balance sheet of a typical Swedish mortgage institution 
Standard for 2010
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Who buys Swedish covered bonds?

more than one third of the covered bonds issued by swedish banks or their 

mortgage institutions are owned by foreign investors (see charts 3 and 4). in 

sweden and other countries in the world it is mostly insurance companies, banks 

and other financial institutions that invest in covered bonds. 

34% 

24% 

22% 

12% 

5% 

2% 1% 
Foreign investors 

Insurance companies 

Banks

Other financial institutes

Public sector 

Non-financial companies 

Households

Source: Statistics Sweden

Chart 3. Investors in Swedish covered bonds
September 2010

Chart 4 shows that the total outstanding volume of covered bonds has steadily 

increased in recent years. Foreign investors held around 35 per cent up until the 

end of 2007. when the financial crisis started, they reduced their holdings, at which 

point swedish banks increased their share. Last year foreign investors increased their 

holdings, almost returning to the same level as before the crisis.
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Chart 4. History of the distribution of investors in Swedish covered bonds and total 
outstanding volumes
September 2010, per cent and SEK billion 

high CRediTwoRThiness in CoVeRed bonds, desPiTe a FaLL in house PRiCes

The market for covered bonds has expanded globally to become one of the largest 

bond markets in the world. despite their size and long history covered bonds have 

never caused a credit loss for an investor because of a defaulted payment. This 

underlines the confidence that is intrinsic in the covered bonds system. all swedish 

covered bonds have a aaa rating, which means that they have a low credit risk.

one reason why the credit risk is so low in swedish covered bonds is that the 

underlying cover pool has a good credit quality. This is mainly because most of the 

cover pool contains loans to swedish households, which have historically caused 

very low credit losses. There are also restrictions on the loan-to-value ratios of 

the collateral that can be included in the cover pool. Private houses may only be 

included up to 75 per cent of the value of the property, while the corresponding 

chart for commercial real estate is 60 per cent. all banks currently have an average 

loan-to-value ratio of between 40 and 60 per cent.3 in addition all loans are 

removed from the cover pool if the lenders are late in paying. all these measures 

aim to ensure that the cover pool always includes loans that have a good credit 

quality.

The cover pool of swedish banks includes loans for houses, commercial real 

estate, public real estate and agricultural real estate. The proportion of commercial 

real estate is very low. The cover pool also contains no loans to borrowers from the 

baltic states. 

3 The banks have used various approved methods to calculate their average loan-to-value ratios.
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Table 2. Swedish institutions that issue covered bonds
Per cent

houses
CommeRCiaL 

ReaL esTaTe
ReaL esTaTe 

abRoad oTheR

swedbank 91 0 0 9
stadshypotek 91 4 0 5
nordea hypotek 85 3 0 12
seb 100 0 0 0
sbab 100 0 0 0
Länsförsäkringar hypotek 100 0 0 0
Landshypotek 2 0 0 98*

* agricultural real estate.
source: bank reports, september 2010

The nominal value of the cover pool normally exceeds the nominal value of the 

issued bonds. This creates over-collateralisation. The average over-collateralisation 

in the cover pools of swedish banks amounts to approximately 45 per cent.4 This 

over-collateralisation in turn generates additional confidence for investors in covered 

bonds as the cover pool is larger than their claim on the bank. normally a fall 

in property prices would lead to a fall in the value of the cover pool. The over-

collateralisation falls because the outstanding volume of covered bonds does not 

fall (see chart 6). This can limit the banks’ ability to issue further bonds from the 

existing cover pool. 

Charts 5 and 6 show how a 20 per cent fall in house prices would affect two 

loans that are in the cover pool, but that have different loan-to-value ratios. Loan 1 

has a loan-to-value ratio of 50 per cent, while loan 2 has a loan-to-value ratio of the 

maximum limit of 75 per cent. in the case of the first loan, the entire loan of sek 

50 is initially included in the cover pool, as there is only a 50 per cent mortgage on 

the house. when house prices fall by 20 per cent, the loan-to-value ratio increases 

to 62.5 per cent. as this new loan-to-value ratio is less than the maximum loan-to-

value ratio of 75 per cent, the entire loan in the cover pool still qualifies after the fall 

in prices.

4 Let’s take a bank that has a cover pool of 1,000 and outstanding covered bonds worth 750. The over-
collateralisation would be 250, producing an over-collateralisation of 33% (250/750).
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Chart 5. Loan 1, initial loan-to-value ratio of 50 per cent

*Collateral eligible for cover pool

Source: The Riksbank
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The second loan has an initial loan-to-value ratio of 75 per cent, which means that 

the entire loan has the exact percentage needed to be included in the cover pool at 

the upper limit. when the house prices fall, the value of the house falls to sek 80; 

this affects the loan-to-value ratio, which increases to 94 per cent. This means that 

some of the loan has to be removed from the cover pool. only sek 60 (75 per cent 

of sek 80 value of the house) can be included in the cover pool, while the sek 15 

that exceeds the limit has to be removed. 

Decrease in collateral*
15  

Loan 75 

25 

Collateral* 
75  

5 

Loan-to-value 94%  Loan-to-value 75% Loan 75 

Collateral*
60 

75% of the value 

Chart 6. Loan 2, initial loan-to-value ratio of 75 per cent
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80
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*Collateral eligible for cover pool

Source: The Riksbank

The extent to which the cover pool is affected by a fall in house prices therefore 

depends on the loan-to-value structure of all the loans that are included. if all loans 

were granted at 75 per cent of the value of the house and then house prices fell by 

20 per cent, the cover pool would also fall by 20 per cent. however, this is not how 
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mortgage institutions normally operate; they ensure that they have a relatively even 

distribution of loan-to-value ratios up to the maximum limit of 75 per cent. This 

means that the cover pool will not be affected to the same extent as house values 

when there is a fall in house prices. it is estimated that a fall in house prices of 20 

per cent would lead to the banks’ over-collateralisation falling by around 10 per 

cent.  

in terms of credit, banks are in a good position to deal with a fall in house prices 

and an increase in loan-to-value ratios; firstly, because they currently have high 

over-collateralisation in their cover pool. This means that banks would still have 

over-collateralisation, even if there were to be a reduction in over-collateralisation of 

10 per cent (if house prices were to fall by around 20 per cent). secondly, the banks 

are also able to fill up their cover pool if its value were to drop following a fall in 

house prices. The first step that banks would take is to fill their cover pool with what 

is known as ‘substitute assets’. These are, for example, assets that are not normally 

included in the cover pool, for example loans to municipalities and governments. 

in the second stage the banks can sell some of their liquidity reserve, i.e. liquid 

securities that they hold to deal with unexpected events. by selling them the bank 

receives liquid funds that they can add to the cover pool as substitute assets.5 in a 

third stage the bank can issue short-term securities, which provides them with liquid 

funds that they can use to increase their cover pool. 

The diFFeRenCe beTween The maTuRiTy oF The banks’ asseTs and LiabiLiTies 

CReaTes a ReFinanCing Risk

as previously mentioned, covered bonds have high creditworthiness due to the 

strict rules around them and their underlying collateral. This is why they have 

become a popular financing alternative for swedish banks. as the deposit deficit for 

swedish banks has increased, i.e. the difference between deposits and lending (see 

chart 7), market financing has become even more important, which is why covered 

bonds have started to play a more important role. 

5 if the collateral that the banks have in their liquidity reserves is classed as substitute collateral, the 
banks can add them directly to the cover pool rather than selling them and receiving liquid funds.
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Chart 7. Deposits and lending in the major Swedish banks
SEK billion

Sources: Bank reports and the Riksbank

The increase in the proportion of covered bonds is positive, as they are a cheaper 

form of financing than bank bonds, which means that customers benefit from lower 

mortgage rates. however, there are limitations to how much a bank can finance 

lending using covered bonds. For example, if they used covered bonds too much, 

the over-collateralisation in the cover pool would become too small, which would 

create problems if the banks were not able to fill the cover pool with more approved 

assets. another limitation is the fact that investors in non-covered bonds might 

object if the proportion of covered bonds in a banks’ financing was too high. This is 

because the bank would then pledge and therefore reserve a lot of its best quality 

assets for holders of covered bonds, which would mean that only lower quality 

assets would be left over for other creditors.

one strategy in the banks’ lending is to issue covered bonds with a much shorter 

maturity than the mortgages they issue. This results in lower financing costs, but is 

based on the banks’ ability to refinance old bonds with new ones when the old ones 

fall due. a mortgage normally has a maturity of 20-30 years, while banks typically 

finance them by issuing covered bonds with a maturity of three to five years.6 This 

creates a mismatch in the maturity of a bank’s assets and liabilities, which in turn 

incurs a higher refinancing risk. 

when markets are functioning normally, there is only a small risk that they 

will not be able to refinance. however, if there are disturbances on the financial 

6 The public reporting of mortgage maturities differs between banks. some banks report mortgages 
based on their actual maturity, while other banks report them based on when the mortgage interest 
rates are renewed. 
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markets, both internationally and in sweden, this can lead to greater risk aversion 

among investors, which in turn can lead to financing becoming more difficult and 

the cost of issuing covered bonds more expensive.

FinanCing oPTions and inTeResT exPenses Can be aFFeCTed, desPiTe a good 

CRediT quaLiTy

unlike many european countries that experienced a strong increase in house prices 

at the beginning of the 2000s, the financial crisis did not lead to a turnaround on 

the swedish housing market, and prices fell (see chart 8). This made sweden one of 

the exceptions, along with germany. 

Australia Denmark France Ireland

Spain Sweden Germany UK 

Chart 8. The development of real house prices 1980-2010
Index 100 = 1980

Source: Ecowin
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it is possible to discern a link if you compare the fall in house prices in a number 

of countries with the banks’ financing costs (measured as spread over swap) from 

issuing covered bonds in euro;7 the higher the fall in house prices that a country 

suffered, the more expensive it was to finance lending by issuing covered bonds 

(see chart 9). in ireland, for example, which experienced a fall in house prices of 

more than 35 per cent, spread over swap increased by a maximum of around 470 

basis points during that period. in sweden, house prices only experienced a small 

decline in this period, while germany, where house prices did not fall at all, did not 

experience the same increase in prices in spread over swap.

7 spread over swap is the cost of issuing a long-term bond that is swapped down at 3m euRiboR, 
compared to financing on the interbank market at 3m euRiboR.
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Chart 9. Fall in nominal house prices, and an increase in spread over swap for 
covered bonds issued in euro 
Maximum change in the period March 2007-November 2010, basis points and 
per cent

Note. For Sweden and France the period is October 2008-November 2010

however, it is important to point out that many factors can affect these spreads. 

For example, in 2010 ireland and spain were affected by serious problems in their 

national finances, which led to their spreads increasing. banks in a country suffering 

from problems in their national finances, where there is also a fall in house prices, 

run considerable risk of suffering from higher borrowing costs. however, a fall in 

house prices could probably be enough in many countries to impact the banks’ 

financing costs.

There is therefore a risk that falling real estate prices in sweden could affect the 

willingness of investors to buy swedish covered bonds. although the loan-to-value 

ratios of collateral linked to covered bonds would probably not rise to a critical level 

if house prices were to fall by 20 per cent, the level of uncertainty around bonds 

would increase and the value of the underlying collateral would rise if the prices 

of real estate were to fall quickly. a fall in real estate prices could therefore mean 

that swedish banks would find it more expensive and more difficult to issue bonds, 

which is exactly what has happened in many other european countries. 

even if the house prices did not fall in sweden, a fall in house prices in other 

countries could still affect swedish covered bonds. during the financial crisis 

the cost of issuing covered bonds rose, while the systematic risk on the financial 

markets also increased (see chart 10). The spreads (still measured as spread over 

swap) followed each other in 2008 and 2009, with a positive and relatively similar 

correlation between different countries. This could be interpreted as the markets 

having the same credit and liquidity risks. The cost of issuing covered bonds rose 
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both in europe and in sweden, even though sweden fared relatively well during the 

crisis compared with many other countries. This highlights just how interconnected 

the various markets are and how problems in one country can spread to others. 
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Chart 10. Spread over swap for covered bonds issued in euro
Basis points

Source: Iboxx

The CosT oF issuing FoReign CoVeRed bonds and Then ConVeRTing Them 

To swedish kRona Can aLso inCRease

in sweden the demand for mortgages has risen in pace with the demand for 

buying houses. This has created problems for the banks to finance all its lending 

by issuing covered bonds in swedish krona. a market does not currently exist that 

can handle such large volumes in a cost-effective way. This is why the banks also 

issue covered bonds denominated in other currencies, mainly in euro. This allows 

banks to diversify their lending among different geographic markets and investors. 

historically there has been little difference between issuing covered bonds in 

swedish krona and issuing them in foreign currency and then swapping them to 

swedish krona (see chart 11). it has therefore been cost-effective for banks to issue 

on different markets. 
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Chart 11. Cost of issuing a covered bond in euro and swapping at 3M STIBOR 
compared with issuing directly in Swedish krona
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Sources: Bloomberg and Ecowin

The banks’ total financing in foreign currency exceeds their assets in foreign 

currency (see table 3) and the surplus, around sek 600 billion is converted to 

swedish krona. Consequently, swedish banks borrow swedish krona through 

swaps.8 swedish banks are therefore very dependent not only on foreign investors 

(normally fund managers and pension funds) wanting to buy securities from 

swedish banks, but also on banks being prepared to swap foreign financing to 

swedish krona (normally foreign investment banks).  

Table 3. The major banks’ assets, liabilities and equity divided by currency 
SEK billion

sek
FoReign  

CuRRenCy ToTaL

assets 4 862 6 575 11 438
Liabilities and equity 4 237 7 201 11 438
difference between assets 
and liabilities and equity 626 -6269 

if house prices fall in sweden or in europe, this will probably lead to an increase in 

the systematic risk of covered bonds. in this scenario it is also likely that the Cds 

premiums for financial institutions will increase (see chart 12).10 when these Cds 

8 in a swap transaction two currencies are exchanged at spot price, while a futures contract is set up 
for exchanging the currencies back again. To put it in simpler terms, the bank that receives a currency 
‘borrows’ it during the maturity of the transaction. From this point on the term ‘borrow’ is used to 
describe this swap transaction.

9 The whole sum is not only used to finance mortgages, it is also used to finance other kinds of lending.
10 a Cds can be described as an insurance against losing an investment if the counterparty goes 

bankrupt. The seller of a Cds pledges to pay the nominal value in the event of bankruptcy or another 
credit event, and in return receives a premium from the purchaser, an amount known as the spread.



The Riksbank’s inquiRy inTo The Risks in The swedish housing maRkeT   167 

ChaPTeR ii.5 n  n

premiums increase, there is a risk that the cost of borrowing swedish krona in 

swaps will also increase. in historic terms, there has therefore been a co-variation 

between higher Cds premiums for financial institutions and the cost of issuing 

foreign covered bonds in euro and then swapping them to swedish krona in a 

‘cross currency swap’. The premium, or the spread, in this cross currency swap 

can be interpreted as being the additional cost that a swedish bank has to pay to 

issue in foreign currency and then convert this borrowing to krona, compared with 

borrowing directly in swedish krona.
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Chart 12. Index for CDS premiums for financial institutions and EUR-SEK 5-year 
cross currency swap
30-day moving average, basis points

Source: Bloomberg

Note. Index for CDS premiums refers to iTraxx financials. This is an index that consists of 
an equally weighted average for CDSs for 25 financial institutions from Europe. 

on the whole the creditworthiness of the banks should not generally be threatened 

if house prices fall. This is because the banks have a large buffer due to their high 

over-collateralisation in their cover pool and their ability to fill this cover pool with 

new assets if it falls in value. 

however, both the costs and access to financing can be affected despite good 

credit quality. a simple comparison also shows that the higher the fall in house 

prices that a country suffers, the more expensive it is to finance through covered 

bonds. The cost of issuing covered bonds can also be affected even if house prices 

do not fall in sweden. The financing costs of swedish banks can be affected by a 

fall in a house prices in europe and a subsequent increase in the systematic risk of 

covered bonds. The interest costs can increase in two main ways. Firstly, the interest 

on the bonds can increase and secondly the cost of borrowing swedish krona in 

swaps can increase. if the financing costs for banks increase, it is probable that this 
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cost will be transferred to the customers at the same time as fewer credits will be 

granted. 

during the financial crisis a number of tools were used to facilitate the banks’ 

financing and thereby their loans to the general public.11 if a fall in house prices 

would cause financing difficulties for the banks, one conceivable solution is to re-

activate these tools. 

2.  how banks’ credit losses are affected by a fall in house 
prices

This section investigates the effect that a fall in house prices can have on financial 

stability in terms of credit losses in the banking sector. The basis of the analysis is 

that a fall in house prices would probably not incur any major credit losses for the 

banks through payment defaults on the households’ mortgages. if a household 

has a mortgage where the debt exceeds the market value of the house, this should 

not have a direct impact on the household’s ability to manage its interest and 

amortisation payments. instead, the banking sector is expected to incur credit losses 

on its lending to companies as a result of households changing their consumption 

behaviour following a fall in house prices. This therefore forms the basis of the 

analysis of model-based macro-economic developments that can be expected 

to take place when house prices fall. These results indicate that credit losses are 

normally determined by the economic development that takes place when house 

prices fall. in the worst case scenario, where house prices fall and gdP falls at the 

same time and short rates increase, the banks can experience heavy credit losses, 

but probably not so high that they would constitute a direct threat to financial 

stability.

Macro-economic effects of a fall in house prices

This report investigates the extent to which a fall in house prices can affect credit 

losses in the banking sector, and what kind of threat this could constitute to financial 

stability through the banks’ capital adequacy. Falling house prices can affect the 

macro-economy through different channels. one such channel is households. a 

fall in house prices reduces the wealth of households, which contributes to a fall 

in consumption expenses. The fall in demand caused by lower consumption also 

results in a fall in gdP and inflation. This lower inflation then leads to a stimulus 

from the central bank as part of its monetary policy, which can help to reduce the 

fall in demand. The vector autoregressive model applied in report ii.1 is used to 

show the empirical patterns and how these variables work together in this channel. 

This model captures the empirical connections between the variables and enables 

11 see sellin, P (2009).
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the macro-economic scenario linked to a 20 per cent fall in house prices to be 

studied. This macro-economic scenario is set out in table 4a.

as well as affecting household wealth, the loan-to-value ratio of a household 

can play an important role in how households behave when there is a fall in house 

prices. if house prices fall, some households will have a debt that they perceive as 

being too high in relation to the value of their house. in this event the household 

would probably reduce their consumption expenses in order to amortise their debt 

obligations. This would then lead to a fall in demand and gdP, which would result in 

a fall in inflation. The monetary policy reaction to lower inflation would be to reduce 

the base rate, stimulating the economy and ensuring that the fall in gdP is not too 

steep. however, there are circumstances that could lead to monetary policy not 

being able to react. The fall in gdP would then be higher. both these situations are 

investigated in this report by using the dynamic general equilibrium model (dsge 

model) applied in report ii.1. This model captures how the loan-to-value ratio can 

affect the macro-economic development if house prices fall. Two different scenarios 

are produced using the dsge model. in one scenario it is assumed that monetary 

policy can react to a fall in demand, while in the second scenario it is assumed 

that monetary policy cannot react to a fall in demand. The two scenarios from the 

general equilibrium model are set out in tables 4b and 4c.

all of the factors that are presented in table 4 affect company profits and 

therefore company bankruptcies. The credit losses that the banks make on their 

lending to companies will also be affected by a fall in house prices. The effect that a 

fall in house prices has on the macro economy is used as the basis for investigating 

the extent to which credit losses are affected by a fall in house prices. These macro-

economic effects are then used in a model that connects the risk of bankruptcy in 

the company sector to the macro-economic development.12

12 see Åsberg sommar and shahnazarian (2009). 
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Table 4. Macro-economic development from different models; difference compared with the main 
scenario, per cent

a) scenario from the bVaR model

yeaR 1 yeaR 2 yeaR 3

growth in gdP -3.0 -1.2 1.0
growth in industrial production -11.2 -6.3 -0.3
short rate -0.8 -2.4 -2.9

b) scenario from the dsge model, with a monetary policy reaction

yeaR 1 yeaR 2 yeaR 3

growth in gdP -0.7 -0.4 0.3
growth in industrial production -4.9 -4.1 -2.2
short rate -0.5 -0.5 -0.2
inflation 0.0 -0.1 -0.1

c) scenario from the dsge model, without a monetary policy reaction

yeaR 1 yeaR 2 yeaR 3

growth in gdP -0.9 -0.9 0.1
growth in industrial production -5.4 -5.4 -2.7
short rate 0.0 0.0 0.0
inflation -0.2 -0.5 -0.5

note. The three models produce a scenario of how gdP would be modified. The historic link between gdP growth and 
industrial production growth is then used to produce the scenario for industrial production growth.

The risk of bankruptcy that a company runs, and therefore the credit risk that 

a bank runs when lending to companies, depends on the macro-economic 

development. if there is a decline in economic activity, the profits of swedish 

companies fall as their revenues fall. however, a lower interest rate can improve the 

companies’ situation as their costs fall. This affects the companies’ ability to survive 

and the probability of them going bankrupt. The Åsberg sommar and shahnazarian 

(2009) model can be used to link the macro-economic scenarios in table 4 above 

to the probability of corporate bankruptcy and, consequently, to the credit losses in 

the banking sector. This model is based on a connection by which the bankruptcy 

probability of swedish companies is linked to industrial production, short rates and 

inflation. by investigating how bankruptcy probabilities change when the macro-

economic development changes, it is possible to assess the development of credit 

losses in the different scenarios. 

Credit losses when house prices fall

The bankruptcy probabilities and the credit losses that occur in the different macro-

economic scenarios are presented in table 5 and chart 13. 
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Chart 13. Expected bankruptcy probability in different macro-economic scenarios

Chart 13 would indicate that the development of expected bankruptcy in the 

various scenarios differs. For the scenarios taken from the equilibrium model, the 

probability of bankruptcy is larger than in the main scenario in Financial stability 

2010:1 (FsR 10:1). The macro scenario that comes from the bVaR model, on 

the other hand, presents a probability of bankruptcy that is higher than the main 

scenario during the first half of the observed period and lower than the main 

scenario during the second half of the period. The reason why the bankruptcy 

probability is lower at the end of the period is the strong response in the short rate 

in this model. despite falling industrial production, company costs fall as a result 

of interest rate reductions to such an extent that the net effect of the bankruptcy 

probability is lower than in the main scenario.

Table 5. Credit losses in different macro-economic scenarios, SEK billion

yeaR 1 yeaR 2 yeaR 3 ToTaL

FsR 10:1 3.4 3.3 3.2 9.9
bVaR, table 4a 4.9 2.8 1.4 9.2
dsge, table 4b 3.6 4.7 7.1 15.5
dsge, table 4c 5.2 8.7 12.6 26.5

Table 5 shows that the credit losses caused by the banks’ lending to swedish 

companies are mainly due to the macro-economic development that takes place in 

the wake of a fall in house prices. if house prices fall, the credit losses will increase 

more as the real economy falls, particularly if there is only a limited monetary policy 

reaction.
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as a whole the results from the calculations above indicate that a fall in house 

prices could definitely affect the financial stability of the banking sector, but not to 

such an extent that it would threaten capital adequacy. 

although the analysis above indicates that a fall in house prices is not expected 

to affect financial stability through credit losses, it is important to remember that 

there are other channels through which a fall in house prices can affect financial 

stability. one of these channels is the banks’ financing (see above).

Historic links are not always representative of future links

The analysis above is based on the assumption of linear effects and the assumption 

of a general effect on the creditworthiness of the companies. The approach is 

therefore of a macro-economic nature and not specific to any sector. one possible 

risk is, for example, that real estate companies could be affected more than other 

companies, which would therefore cause higher credit losses than expected. The 

model analysis is also completely dependent on historic links continuing to remain, 

which may not be the case in the future and could therefore be an uncertainty 

factor. 

Conclusions

This report investigates the extent to which a fall in house prices can affect 

financial stability through banks financing their lending through covered bonds 

and the banks’ credit losses from lending to companies. The conclusion is that the 

creditworthiness of covered bonds should not be under threat if house prices were 

to fall. however, the banks’ costs and access to financing could be affected despite 

the good credit quality of the covered bonds; for example, investors could be less 

willing to buy swedish covered bonds if house prices started to fall unexpectedly. 

This could then lead to higher mortgage rates, which could also have a negative 

impact on house prices. in terms of credit losses, the main conclusion is that the 

macro-economic development that takes place when house prices fall is a key factor 

for credit losses. an analysis of the credit losses in a macro-economic scenario, 

where monetary policy can react to a fall in house prices, shows that there would 

not be any major impact on credit losses in the banking sector. although a different 

macro-economic development could cause large credit losses, this would probably 

not threaten the banks’ capital adequacy either. The effect of the banks’ financing 

and their credit losses are assessed as being the most probable channels through 

which a fall in house prices could affect financial stability. There are of course other 

channels that could have a more general effect on the economy as a whole. a 

strong fall in house prices would, for example, result in a drop in the mobility of the 

workforce if households had loan-to-value ratios of more than 100 per cent.
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 n insolvent mortgage borrowers  
– a comparison between the usa 
and sweden
toM andersson and soFia lindh*

In this article, we provide a description of how the regulations in the USA and 

in Sweden work when a mortgage borrower becomes insolvent. We also include 

a comprehensive discussion about the extent to which these rules could provide 

an explanation for the differences in loan-loss levels in mortgage lending in 

both countries. Comparisons show that the legal possibilities for a household to 

discharge itself from the obligation to pay its mortgage loan are greater in the 

USA than in Sweden. This is due primarily to the fact that borrowers in the USA 

can in certain cases give up or sell the property without any risk of being left with 

a residual debt. No such rules or loan terms exist in Sweden. Another important 

factor is the difference between the insolvency frameworks. The rules in the 

USA imply that lenders do not always have as much to gain from an insolvency 

procedure as Swedish lenders. The economic risks of a fall in prices on the housing 

market in the USA is therefore borne to a large extent by the lenders. In Sweden, it 

may be said that the opposite is the case.

* The authors work in the Riksbank’s Financial stability department.
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introduction

in both the swedish crisis in the 1990s and the latest global financial crisis, swedish 

credit institutions’ losses on mortgage lending were very limited. This is in stark 

contrast to the situation in the usa, where banks’ and other financial institutions’ 

severe losses on mortgage loans were themselves the very origin of the current 

crisis. The difference in loan-loss levels in both countries can be explained by a series 

of different legal, structural and economic factors. For example, it is likely that the 

us model, in which a large number of mortgage loans are securitised and sold, has 

had a negative effect on prudence in granting loans as well as the management of 

problem credits. another explanation, which is often heard in the swedish debate, is 

that us households have significantly greater possibilities than swedish households 

of discharging themselves from the obligation to repay their debts if they get into 

payment difficulties and that the risks would therefore be greater for banks lending 

to households in the usa. 

in this article, we provide a more detailed description of how the us and the 

swedish regulations work when a mortgage borrower becomes insolvent. we also 

include a comprehensive discussion about the extent to which these rules could 

provide an explanation for the differences in loan-loss levels in mortgage lending 

in both countries. however, it is important to point out that this discussion only 

revolves around how the rules work and is not based on any empirical analysis. we 

are unable to comment in more detail in this article on the extent to which the rules 

themselves are an actual explanation for the level of the banks’ loan losses.

The system in the usa

it should be pointed out to begin with that it is not possible to speak of a uniform 

set of insolvency regulations in the usa. The rights and obligations of lenders 

and borrowers in an insolvency situation may vary considerably from state to 

state. There are, however, several basic elements that are common to all states. 

The description provided below is therefore a general description of the typical 

procedure in a situation where a household is unable or unwilling to meet its 

mortgage payments.

when a household in the usa is unable to meet its payments on a mortgage 

loan, the lender can instigate a foreclosure process. The aim for the lender is to 

minimise its losses on the loan. The borrower, on the other hand, can take a number 

of alternative courses to avoid foreclosure. The borrower can, for example, try to 

negotiate with the lender on a temporary easing of the loan terms, for instance by 

obtaining a respite from amortisation or a reduction in the interest rate. if the lender 

is unwilling to negotiate, the borrower can attempt to delay or prevent foreclosure 

by filing for personal bankruptcy. however, if the borrower do not consider that it 
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is worth the trouble to fight to keep its home, he may, on his own initiative or in 

agreement with the lender, sell or transfer ownership of the property. in certain 

cases, the borrowers can thereby become free from their debts, even if those debts 

exceed the value of the property.

FoReCLosuRe – The LendeR’s oPTion

Foreclosure gives the lender the legal right to take possession over and sell the 

collateral provided for a mortgage if the borrower fails to make interest and 

amortisation payments under the contract. There are two main types of foreclosure 

procedures: foreclosure by judicial sale and foreclosure by power of sale1. a 

foreclosure by judicial sale means that the property is sold under the supervision of a 

court. The proceeds from the sale go firstly to the lender that granted the mortgage 

loan. secondly, the proceeds go to other lenders that have taken the residential 

property as collateral and lastly they go to the borrower himself. Foreclosure by 

judicial sale is an available option in all states and required in many. a foreclosure by 

power of sale means instead that the lender has a right to carry out the sale without 

court supervision. The proceeds from the sale follow the same order of priority as in 

a sale supervised by a court2.3

The foreclosure procedure is instigated by the lender and is normally started 

approximately three to six months after the first missed payment. The way in which 

foreclosure is managed varies greatly from state to state. The mortgage contract 

usually contains provisions on when a lender is entitled to instigate a foreclosure 

procedure. how long it then takes to sell the property also differs from state to 

state and may also depend on the situation on the housing market. under normal 

market conditions, the process usually takes a couple of months. however, in a 

disadvantageous market situation, it can take a significantly longer time.

if the proceeds from the sale do not cover the loan and the lender’s expenses, 

i.e. if a residual debt arises, most states grant the lender the right to lay claim on the 

borrower’s other assets by pursuing a so-called deficiency judgement. however, 

even if this right exists, it is uncommon for lenders to file such a claim. This is 

largely due to the fact that there are seldom any other assets to lay claim on, either 

because the borrower simply lacks assets of any value or because the existing assets 

are pledged as collateral for other loans or covered by exemptions in bankruptcy law 

and cannot therefore be sold (see the section below on personal bankruptcy). even 

if a deficiency judgement is permitted, in some states it can still not be pursued for 

1 Two less common forms consist of strict foreclosure and foreclosure by entry and possession.
2 in most states, the borrower is also granted a right to repurchase (right of redemption), which means 

that the borrower has the right to repurchase the foreclosed property until it has been made subject to 
forced sale. in some federal states, the right of redemption continues to exist even after the property 
has been sold.

3 Li (2009).



178  The Riksbank’s inquiRy inTo The Risks in The swedish housing maRkeT 

n  n ChaPTeR ii.6

certain types of mortgage loans. The state law may require that these – and other 

types of loans – must be non-recourse. This means that the lender can only require 

payment from the assets pledged as collateral for the loan.4

The financial risk of a fall in house prices is therefore largely borne by the lender. 

The lender cannot file a claim against the mortgage borrower for a residual debt 

if the mortgage loan is non-recourse or if state laws do not permit deficiency 

judgements. and in other cases the lender has little or perhaps nothing to gain by 

trying to collect a residual debt either because no assets exist or because any assets 

that do exist are pledged as collateral for other loans or are exempted from distraint 

under bankruptcy law.

The boRRoweR’s oPTions

if the borrower is concerned that a foreclosure may be instigated or when the lender 

has de facto given notice that it intends to start a foreclosure process, the borrower 

has a number of different options to attempt to avoid this happening. 

Making missed payments

in several states the borrower has a certain period of time in which to make 

previously missed payments after the lender has given notice of foreclosure. 

however, that presupposes that the borrower has sufficient money to catch up with 

missed payments and additional charges. in the states where the borrower does 

not have such a right, the lender can cancel (accelerate) the loan or proceed with 

foreclosure as soon as the borrower falls behind with the payments.5 

Renegotiation of loans 

another option is for the borrower and the lender to attempt to reach an agreement 

on the terms of the loan. it may be in the lender’s interest to allow certain relief 

in the terms because a foreclosure is a costly process to go through. Foreclosure 

can also result in considerable losses for the lender, particularly if the value of 

the property has fallen since the loan was granted. an agreement can include 

everything from a temporary respite on interest and amortisation payments to lower 

interest rates or write-downs. one further option for the borrower is to attempt to 

obtain a loan with more favourable terms and use this to pay off the old loan.6

despite the fact that seeking an agreement with the borrower would often be 

a cheaper solution for the lender, most insolvency cases still end with foreclosure. 

one explanation for this is that loans are often managed by a so-called service 

4 elias (2009).
5 see www.hud.gov and elias (2009). 
6 see www.hud.gov and elias (2009) and also adelino et al., (2009).
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companies and not by the actual lender7. in general, these service companies have 

weak incentives to renegotiate the loan since they do not ‘own’ the loan themselves 

and therefore are not affected by any losses resulting from a foreclosure.8 another 

explanation is that the lender simply calculates that it would cost less to let the 

house go to foreclosure than to renegotiate the loan.9

in February 2009, the us government introduced the Making Home Affordable 

Program to make it easier for insolvent mortgage borrowers to renegotiate or 

refinance their mortgage loans. The aim is to reduce the number of foreclosures 

and help stabilise the us residential property market. The programme offers some 

financial relief for the service companies in return for adjusting borrowers’ interest 

payments for a limited period.10 

Personal bankruptcy

a last resort for an insolvent borrower who wishes to attempt to avoid or delay 

foreclosure is to file for personal bankruptcy. There are two types of bankruptcy 

procedure applicable to private individuals. These are governed at federal level 

in chapters 7 and 13 of the u.s. bankruptcy Code. a common feature of both 

procedures is that foreclosure processes and other types of collection actions 

from lenders are automatically stayed as soon as an application for bankruptcy is 

submitted. This stay can only be lifted by a federal court.11

when a borrower files for bankruptcy under chapter 7, the debts are paid off by 

liquidation of the borrower’s assets. debts which are not covered by the liquidated 

assets are written off. however, certain assets are exempt from inclusion in the 

bankruptcy. one central exemption is the so-called “homestead exemption”12, 

which can protect the borrower from losing his home in the event of personal 

bankruptcy. if the amount exempted is larger than the borrower’s equity in the 

residential property, the administrator in bankruptcy cannot sell the property to 

pay off any debts that the borrower may have in addition to the mortgage loan. 

in this way, the property and the mortgage can be kept outside the bankruptcy. a 

write-off of the remaining debts can enable the borrower to regain the ability to pay 

interest and amortisation on the mortgage. because it is possible that the borrower 

may regain his ability to pay when other debts have been written off, personal 

7 mortgage loans are managed by service companies and not by the lenders themselves because loans 
are securitised to a large extent. 

8 see Thomson (2009).
9 see adelino et al., (2009).
10 see www.makinghomeaffordable.gov.
11 an individual must fulfill certain criteria to be granted bankruptcy. These criteria have become more 

stringent in recent times, which has made it more difficult for bankruptcy to be granted.
12 The proportion of the value of the property exempt in the event of liquidation varies from state to 

state. in most states, the exemption applies up to a certain limit, but in some states the exemption 
applies to the entire property.
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bankruptcy according to this procedure can be favourable for the lender granting 

the mortgage. however, if the borrower still will be unable to meet the payments on 

the mortgage a foreclosure procedure will follow.13 

Personal bankruptcy under chapter 13 means, instead, that the borrower may 

keep its assets. at the same time, he must allocate all his income to repay his debts 

in accordance with a repayment plan, although with certain deductions for living 

expenses. The borrower, or his representative, submits a proposed repayment plan 

to a bankruptcy court. if the court approves the repayment plan, payments will 

take place over a certain period, normally three or five years. if the repayment plan 

is fulfilled, most of the borrower’s debts are written off. however, specific rules 

apply to mortgage loans. The payment on these loans cannot be adjusted in the 

repayment plan, but must instead take place according to the original loan terms. 

The loan is generally not written off after the repayment plan has expired. The 

aim of this special treatment is to ensure that the borrowers are given a chance to 

service their mortgages and keep their homes by obtaining relief on other types 

of debts. This kind of bankruptcy can also be favourable to the mortgage lender 

because the relief obtained by the borrower on his other debts means that he is 

in a better position to pay the mortgage. if, despite the bankruptcy, the borrower 

still are unable to service his loans during the repayment plan period, the court 

can dismiss the bankruptcy. as a consequence, the court can instead decide on 

bankruptcy through liquidation (chapter 7). in this case there is a considerable risk 

that the borrower may lose his home through foreclosure.14 

despite the fact that personal bankruptcy according to both procedures can 

make it easier for a borrower to pay his mortgage and keep his home, a large 

proportion of these cases still end up with foreclosure. This is because the borrower 

often fails to meet his payments to the lender even after bankruptcy. The lender also 

loses income since the payments are stayed during the bankruptcy procedure, while 

there is also a risk that maintenance of the property will not be kept up during the 

bankruptcy process, which will lead to a reduction in value.15

it should also be pointed out that even though a personal bankruptcy can 

in several respects be favourable for the borrower, it also leads to a number of 

negative consequences. besides the fact that it can lead to a person losing his 

home, it also leads to a poorer credit score for the borrower. This means, first 

and foremost, that it becomes more difficult and more expensive to obtain credit 

in future. however, it can also affect such things as the possibility of renting 

accommodation or getting a job. 

13 Li (2009), ström & Zackrisson (2006), see also www.uscourts.gov.
14 Li (2009), ström & Zackrisson (2006), see also www.uscourts.gov.
15 Li (2009)
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Giving up the property

in the options discussed above, the borrower’s aim may be to prevent or delay 

foreclosure in order to carry on living in the home. a household which, for financial 

or other reasons, is unable or unwilling to carry on living in the home has several 

options for divesting themselves of the property.

one option is for the borrower to simply abandon the property and deliberately 

allow it to proceed to foreclosure. This can be a financially advantageous strategy if 

the mortgage is non-recourse as the lender then cannot file a claim for any residual 

debts that remain after the property is sold. The borrower can then, in practice, 

leave the property and thus be discharged from his mortgage loan even if the sale 

fails to cover the full amount of the loan. however, the borrower will be liable to 

pay income tax on the amount that he thus avoids paying. The borrower cannot 

obtain a discharge in this way from other types of loans, for example unsecured 

loans and mortgage loans that are not non-recourse.16

The borrower can also seek voluntary agreement with the lender on how the 

property is to be divested. a first alternative, a so-called short sale, is when the 

lender allows the borrower to sell the property at a lower value than the loan and 

any residual debts are then written off. This can be an advantageous option for 

borrowers who do not have any chance of having their residual debts written off, 

for example if they do not have a non-recourse loan. a second alternative is for 

the lender and the borrower to sign a so-called deed in lieu of foreclosure. This 

means that the borrower hand over the ownership of the property to the lender. 

The difference between this option and the option described above in which the 

borrower relinquishes ownership by abandoning the property is that in this case this 

is done in consensus with the lender.17 

in all of these cases, the lender suffers loan losses when the property is sold at a 

lower value than the size of the mortgage loan. as far as the borrower is concerned, 

there are also a number of negative implications in addition to the fact that the 

home is lost. Regardless of the form in which the property is divested, it will, for 

example, lead to a poorer credit score for the borrower. and, as pointed out above, 

this will mean that the borrower has less chance of obtaining loans in future and 

may also experience difficulties getting a job. as already stated, the borrower may 

also be obliged to pay tax on the debts written off.

The system in sweden
when a swedish household has a problem with payments, the lender is able to 

institute a distraint process similar to the us foreclosure procedure. in order to 

16 sew www.hud.gov, elias (2009).
17 elias (2009), see also www.freddiemac.com and www.hud.gov.
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avoid distraint, the borrower’s options consist of meeting the payments missed or 

attempting to come to an arrangement with the lender. however, an arrangement 

presupposes that the lender can be persuaded that it has more to gain by this than 

if the property is sold, which may be particularly difficult if the value of property is 

greater than the loan. unlike the us system, there is no possibility for borrowers to 

make use of the swedish insolvency rules to prevent foreclosure. 

with regard to the borrower’s possibilities of being discharged from his debts 

if the property is worth less than the mortgage loan, his only option, besides 

seeking an agreement with the lender, is to apply for so-called skuldsanering (debt 

restructuring). however, in most cases this can only be done after the property 

and other assets have been sold, either on the borrower’s own initiative or through 

distraint and forced sale. in sweden there are no rules corresponding to the rules 

often existing in the usa (requirements that a loan must be non-recourse or lack 

of rights to pursue a deficiency judgement) which forbid or prevent lenders from 

filing further claims after the property has been sold. neither do the same generous 

exemption rules exist in insolvency law for private individuals to protect the 

borrower from having other assets distrained in order to repay any residual debt.

The LendeR’s oPTions

if a borrower is over one month late with two or more payments or if the unpaid 

debts exceed a certain proportion of the sum owed, the swedish Consumer Credit 

act gives the lender the right to cancel the loan and file a claim for repayment of 

the entire loan amount plus accrued interest. however, reminders and demands 

for payment will have been sent out before an institution cancels a loan. since the 

borrower can be invoiced quarterly and because the unpaid sums must amount to 

a certain proportion of the loan, it can take more than six months from the first 

missed payment before the bank is able to cancel the loan. The bank therefore 

enters into discussions with the borrower in order to bring about some form of 

arrangement to enable cancellation to be avoided. 

if the borrower fails to fulfil the demand for repayment after the loan 

has been cancelled, the lender can apply for a payment injunction from 

kronofogdemyndigheten (the swedish enforcement authority). The borrower 

is then informed about the payment injunction. discussions between the lender 

and the borrower can continue even though the case has been referred to the 

enforcement authority. if the market value of the residential property exceeds the 

loan amount, the bank often attempts to reach an agreement with the borrower 

regarding sale on the market. Provided that the payment injunction has not 

been contested or withdrawn (for example if the bank and borrower reach an 

agreement), a decision is made to issue a distraint order against the residential 
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property. The lender then has two months to apply for an executive sale of the 

property, after which the distraint order expires18.19

at an executive sale, the residential property is sold and the proceeds from the 

sale is distributed in accordance with an established order of priority between, first, 

the parties with a lien on the property and, second, parties without liens. The costs 

for the executive sale shall in principle always be covered before the creditors are 

paid.20 

if the sale does not cover the bank’s claims, the borrower has a residual debt. 

This debt remains with the bank until it is paid or written off. if the mortgage 

lender has not requested a distraint order for the residential property, it can receive 

a distraint order for the borrowers other assets as long as this does not occur in 

competition with other lenders. if there are other lenders, the mortgage lenders 

first reference is to the lien on the residential property. often, the lender’s claim is 

so large that only the residential property is sufficient to cover the claim. but, if a 

residual debt remains after the residential property is sold, the lender can compete 

with other creditors for the borrower’s other distrained assets.21 

in sweden, distraint and executive sale can only be carried out by the 

enforcement authority. There is no possibility for the lender, as in some us federal 

states, to sell the property on its own initiative (foreclosure by power of sale). 

4 000 applications for distraint of cooperative housing and properties were 

received in 2010. approximately a quarter of these were sold at executive auction.22 

in most cases, the borrower and the lender thus reached an agreement on an 

alternative solution to avoid distraint. 

The boRRoweR’s oPTions

The primary option for a borrower who is unable to meet his payments on a loan 

is to try to get some form of agreement with the bank. if this is not possible, the 

process described above begins. if this ends in distraint and executive sale, leaving 

the borrower with a residual debt, the borrower – if he still cannot get an agreement 

with the bank – can apply for debt restructuring with the enforcement authority.

18 The borrower’s obligation to pay, however, does not expire and, as a result of the decision, the lender 
can apply for the distraint of both the residential and other property.

19 www.kronofogden.se, see also sou 2008:82.
20 www.kronofogden.se.
21 The rule for residential properties and tenant-owned apartments differs slightly since tenant-owned 

apartments are defined as personal property. For example, there is an exception in the swedish debt 
enforcement Code that says that a tenant-owned apartment shall not be distrained if the apartment’s 
value is unreasonable or if the apartment should be kept in respect of the needs of the borrower (see 
Chapter 5, section 1 of the swedish debt enforcement Code). There is no similar rule for residential 
properties.

22 according to statistics from the swedish enforcement authority.
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Voluntary arrangement

an insolvent borrower can contact the bank to try to negotiate an arrangement. 

The aim is to reduce the burden of the loan to enable the borrower to get back on 

his feet. such an agreement with the bank can involve improved terms through 

the adjustment of interest or repayments, for example.23 discussions concerning an 

agreement can continue even when the mortgage loan has been cancelled by the 

bank. as stated above, the bank would prefer to find a solution because that often 

means a lower loan loss. 

Debt restructuring

The idea of debt restructuring is that the borrower pays off all or part of his debt 

according to a specific repayment plan and the debt is then written off. debt 

restructuring is governed in the swedish debt Restructuring act and is intended 

for debtors who are so indebted that they are unable to pay their debts in the 

foreseeable future. The procedure builds on the same principle as chapter 13 of 

the us bankruptcy regulations (see above). however, one important difference in 

the countries’ rules is that a swedish borrower cannot apply for debt restructuring 

in order to have his non-housing-related debts written off in order to obtain a 

better chance of service his mortgage loan and thereby keeping his home. The 

primary rule during a debt restructuring is that assets that are not considered to 

be necessary for the indebted person shall be sold before a debt restructuring can 

occur. however, there are exceptions. The indebted person could, for example, be 

allowed to keep a property that has a small positive equity. The mortgage then 

becomes excluded from the debt restructuring process and the indebted person 

may also reserve some of his income for servicing the mortgage. if the property 

has a negative equity and it is considered reasonable that the indebted person shall 

continue to live there during the debt restructuring, the amount of the mortgage 

that corresponds to the appreciated value of the property is exempt and the rest is 

restructured.24 

if debt restructuring is decided on, the borrower must pay off his debt according 

to a specific repayment plan. The period for paying off the debt is normally five 

years. There is no floor or ceiling for the size of the repayments and they can be 

established at everything from zero kronor upwards. however, the aim is that the 

person subject to the debt restructuring should live at subsistence level during the 

repayment period and that all income over that level should go to paying off debts. 

when the five-year period has expired, all the borrower’s debts are written off.25 

23 see www.konsumentverket.se.
24 see www.kronofogden.se and the swedish debt Restructuring act and sou 2008:82.
25 see the swedish debt Restructuring act and sou 2008:82.
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at this stage, the bank also writes off any remaining parts of the debt. according 

to statistics from the swedish enforcement authority, just over one third of debt 

restructurings lead to zero arrangements, in other words the borrower does not 

need to pay anything at all during the restructuring period. There is therefore an 

incentive for the lender to attempt to avoid debt restructuring and instead write 

down the loan and agree on a payment plan for the customer. The borrower is then 

obliged to pay off the remaining part of the loan. such a solution often generates 

more income for the bank than debt restructuring.

Private individuals can in principle only be granted debt restructuring once during 

their lifetime26, unlike in the usa where there may be a possibility of obtaining debt 

restructuring under chapter 13 more than once27. approximately 4,000 applications 

for debt restructuring were approved in sweden in 2009. a mortgage loan formed 

the basis of the debt problem in 16 per cent of the cases.28

before the debt Restructuring act was passed in 1994 it was substantially 

more difficult for private individuals to have their debts written off. at that time, 

an insolvent debtor could apply for personal bankruptcy, but in order to have his 

debts written off he was forced to reach a composition settlement with the lender29, 

which means that the lender writes down a certain part of the debt. 

PeRsonaL bankRuPTCy – an oPTion FoR boTh PaRTies

Private individuals can also be subject to personal bankruptcy. an application for 

personal bankruptcy can be submitted by both the owner of the debt and the 

indebted person. in a bankruptcy, the borrower’s property is sold off and the 

proceeds are used to pay the debts in accordance with the swedish Rights of Priority 

act30. debts that are not paid off remain outstanding. during the bankruptcy, the 

borrower loses the right of disposal over his or her assets. instead, a trustee has 

the right of disposal over the borrower’s assets and sells them to repay the lender 

and other creditors. if a property is sold in conjunction with a bankruptcy, the 

lender may be paid for its claim to the extent the lien is covered by the sale price. 

if the claim is not covered by the sale price, the lender is referred to any eventual 

payments to unprioritised creditors. The claim that remains after the bankruptcy is 

valid as long as it is not prescribed.31 

26 www.kronofogden.se and sou 2004:81.
27 bankruptcy abuse Prevention and Consumer Protection act.
28 according to statistics from the swedish enforcement authority. 
29 government bill 1993/94:123 debt Restructuring act.
30 The regulations set out in section 6 of the swedish Rights of Priority act apply to both distraint and 

bankruptcy.
31 see ström & Zackrisson (2006) and bankruptcy act (1987:672).
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Conclusions

The above comparison shows that the possibilities for a household to discharge 

itself from the obligation to pay its mortgage loan are greater in the usa than 

in sweden. This is due primarily to the fact that in certain cases it may be legally 

possible for borrowers in the usa, unlike in sweden, to give up or sell the property 

without any risk of being left with a residual debt. no such rules or loan terms exist 

in sweden. The only possibility for a swedish borrower to be discharged from a 

residual debt is to reach a debt write-down agreement with the bank or undergo a 

debt restructuring process. another important factor is the difference in the us and 

the swedish insolvency frameworks for private individuals. The rules for personal 

bankruptcy in the usa imply that the banks – even though they have a legal 

right to file a claim for a residual debt – do not always have as much to gain in an 

insolvency procedure. in addition, the us bankruptcy rules, unlike the swedish debt 

Restructuring act, can be used to prevent or delay foreclosure. in sweden, debt 

restructuring is, in principle, only granted after all assets have been sold off.

From the point of view of the borrower, this means that the financial risks 

involved in getting into debt are lower in the usa than in sweden, something which 

is probably also important for the amount of credit households demand. all other 

things being equal, it is reasonable to suppose that households in the usa are 

willing to take on a greater burden of debt than swedish households. and higher 

indebtedness on the part of households also means greater loan risks in the lending 

institutions. 

overall, this means that the risks involved in mortgage lending are greater in 

the usa than in sweden. The possibilities of evading liability for any residual debts 

means that the financial risks involved in a fall in prices on the residential property 

market are largely borne by the lenders. in sweden, it may be said that the situation 

is the opposite. The inability to leave a residential property that is burdened with 

a loss and get rid of the debt, in combination with relatively strict insolvency rules, 

mean that the risk of a fall in prices is largely borne by households themselves.



The Riksbank’s inquiRy inTo The Risks in The swedish housing maRkeT   187 

ChaPTeR ii.6 n  n

References

adelino, m. gerardi, k. willen, P., (2009). “why don’t Lenders Renegotiate more 
home mortgages? Redefaults, self-Cures, and securitization”, Federal Reserve 
bank of boston, Public Policy Discussion Papers no. 09-4. 

bankruptcy abuse Prevention and Consumer act (baPCPa) of 2005

bankruptcy act (1987:672)

Consumer Credit act (2010:1846)

debt Restructuring act (2006:548)

debt Restructuring act (2006:548) government bill 1993/94:123 debt 
Restructuring act

elias, stephen. (2009) “The Foreclosure survival guide”, nolo, 2nd edition, 
september 2009

Li, w. (2009).”Residential housing and Personal bankruptcy” Federal Reserve bank 
of Philadelphia, Business Review , q2 2009. 

making home affordable Program, www.makinghomeaffordable.gov

sou 2004:81, ett steg mot enklare och snabbare skuldsaneringsförfarande (a step 
towards simpler and faster debt restructuring procedure)

sou 2008:82, Vägen tillbaka för överskuldsatta (The Road back for the indebted)

ström, m. Zackrisson, m. (2006) ”Rätten att misslyckas. en studie av 
insolvenslagstiftningar i eu och usa samt dess konsekvenser för 
entreprenörskap”, institutet för tillväxtpolitiska studier. 

swedish Consumer agency, www.konsumentverket.se

swedish debt enforcement Code (1981:774) 

swedish enforcement authority, www.kronofogden.se

swedish Rights of Priority act (1970:979)

Thomson, e., (2009). “why servicers Foreclosure when They should modify and 
other Puzzles of servicer behavoir”, national Consumer Law Center inc, october 
2009.

united states Courts, www.uscourts.gov

us department of housing and urban development, www.hud.gov





The Riksbank’s inquiRy inTo The Risks in The swedish housing maRkeT   189 

ChaPTeR iii.1 n  n

 n asset prices, financial stability 
and monetary policy*

Franklin allen and kenneth rogoFF*

The theoretical and empirical literatures on monetary policy and real estate prices 

are rapidly evolving. There is considerable debate about whether monetary policy 

should play a role in forestalling dangerous real estate bubbles that have the 

potential to trigger financial crises. This paper provides a selective survey of this 

literature. The focus is on research that incorporates financial frictions and asset 

price bubbles that have the potential to create the discontinuous collapses that 

have been witnessed periodically. The possible role of macroprudential regulation 

in controlling real estate prices is also discussed. Our conclusion is that monetary 

policy and macroprudential regulation both need to be used to guard against real 

estate bubbles.

Paper presented at November 12, 2010 Swedish Riksbank Workshop on Housing 

Markets, Monetary Policy and Financial Stability. 

* Franklin allen, university of Pennsylvania and kenneth Rogoff, harvard university. we are grateful 
to Frank smets and marie hoerova for helpful suggestions on the literature. we also thank our 
discussants Luci ellis and Jean-Charles Rochet, other participants at the november 12 workshop, and 
members of the Commission of inquiry into the risks in the swedish housing market for many helpful 
comments. sevinc Cukurova and balint horvath provided excellent research assistance.



190  The Riksbank’s inquiRy inTo The Risks in The swedish housing maRkeT 

n  n ChaPTeR iii.1

1.  introduction

This paper gives a selective review of the literature on monetary policy and real 

estate prices, including both empirical and theoretical contributions.1 The literature 

is rapidly evolving and there is considerable debate, particularly about whether 

monetary policy should play a role in forestalling dangerous real estate bubbles, 

even if the monetary authorities can recognize them. There is no question that too 

much of the academic literature on central monetary policy is built on models with 

perfect financial markets, which essentially assume away any debt catastrophes 

associated with real estate crashes. The small literature that does incorporate 

financial frictions mainly does so in a way that creates second-order distortions, 

but does not yield the kind of catastrophic discontinuous collapses that have been 

witnessed periodically in practice.

This paper surveys recent research that attempts to incorporate financial frictions 

and bubbles, and to allow for a possible role for monetary policy in exacerbating 

leverage cycles. we discuss this literature in sections 3-6 of the paper. section 7 

discusses the view that properly tuned macroprudential regulation policy can relieve 

monetary policy of any need to focus on real estate prices except as a helpful 

indicator in predicting near and medium-term inflation and unemployment. our 

read of the literature is that it is probably dangerous to adopt any extreme position. 

even if macroprudential regulation is the first line of defense, it can be subject to 

political pressures that leave significant vulnerabilities if monetary policy is not 

vigilant. Fundamentally, because of the central bank’s role as lender of last resort, 

macroprudential policy and monetary policy have to be inter-linked.

in section 2 of the paper, we give an introduction to some related empirical 

literature, underscoring both the importance of being alert to real estate bubbles, 

while at the same time showing how difficult they can be to quantify in practice.

2.  evidence on real estate prices and financial crises

The empirical literature on house price bubbles and monetary policy, while limited, 

still presents a strong case for continuing attempts by central banks to monitor 

major upward spikes in house prices as an important part of any approach to risk 

management. as Reinhart and Rogoff (2009) argue, credit-boom-fueled housing 

price spirals are particularly pernicious. in economies where a significant portion 

of consumers are credit constrained, a sharp rise in housing prices can have effects 

on consumption far in excess in of the usual relatively small wealth effects. at the 

same time, the financial liberalizations undertaken by many countries in the 1980s 

1 we focus particularly on real estate cycles as leverage tends to be very high in this sector and, for 
many consumers it is both their main asset and their main liability. equity price bubbles can in principle 
present similar issues where debt finance is important. our theoretical analysis takes both kinds of 
cycles into account.
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and 1990s have led to greatly expanded loan to value ratios in the housing market, 

thereby raising the financial system’s vulnerability to a housing price collapse. similar 

arguments can be made concerning commercial real estate.

There is, however, enormous debate surrounding how reliably central banks can 

identify housing price bubbles in the data. The nearly decade long global housing 

price boom that occurred in the run-up to the 2007 financial crisis is illustrative of 

the issues. in the september 2004 World Economic Outlook 2, imF economists 

identified a number of global factors that contributed to the boom, including per 

capita income growth, interest rates and bank credit.

For 18 industrialized countries, covering the period 1971-2003, they report the 

regression below.3

Table 1. A cross country analysis of housing price growth, 1971-2003

exPLanaToRy  
vaRiabLes

dePendenT vaRiabLe  
(ReaL house PRiCe gRowTh)

Lagged real house price growth 0.521 (0.030)
Lagged house affordability ratio -0.144 (0.021)
Real per capita disposable income growth 0.530 (0.119)
short term interest rate -0.507 (0.109)
Real credit growth 0.109 (0.036)
Lagged real stock price growth 0.033 (0.009)
Population growth 1.754 (0.623)
bank crisis -2.426 (0.952)

note. standard deviations in parentheses. number of observations: 524.

Looking at deviations from the overall cross-country regression line, the imF 

researchers argue that, on average, the model is able to explain most of the increase 

in housing prices internationally over the sample period, 1971-2003. however, 

they identified four countries: australia, ireland, spain and the united kingdom, as 

having price increases ten to twenty percent above the level that could be explained 

by fundamentals. united states housing price increases, through 2003, had a 

deviation of a less than ten percent from the regression line

in general, a major problem in looking for housing price bubbles is that it 

can be hard to assess the risk of long-term structural shifts in key underlying 

macroeconomic parameters. For example, many analysts have pointed to the 

apparent trend decline in global long-term real interest rates as justifying a 

worldwide increase in housing prices. This point was emphasized in the imF’s april 

2008 world economic outlook, which identified declining real interest rates as 

a major driver of global house price increases during the 2000s. of course, not 

only did interest rates decline in the financial center countries, but they declined 

2 see IMF World Economic Outlook, september 2004, Ch. 2, “The global house boom”, marco 
Terrones (lead author).

3 imF weo, september 2004, Table b2.1.
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disproportionately more in periphery countries, particularly in the eurozone, 

possibly in ways that were partly transitory, as has become all too painfully evident 

in the eurozone periphery countries, there is always a risk that over the long run, 

real interest rates trends will reverse, creating problems in regions where housing 

purchases are heavily leveraged.

macroeconomic volatility is another fundamental determinant of asset prices 

that is dangerous to extrapolate. using relatively standard consumption capital asset 

pricing models, Lettau and Ludvigson (2007) showed that one could rationalize a 

significant share of the trend rise in risky asset prices thanks to the long period of 

the great moderation, where macroeconomic volatility fell significantly. Post 2008, 

of course, it is far from clear how much of this trend fall in volatility is actually 

permanent versus temporary. 

Finally, whereas the global financial crisis revealed the malign side of financial 

deepening, it is also the case the financial development helped make housing a 

more liquid asset for many consumers, particularly in countries where it is possible 

to add second mortgages or refinance as housing prices rise. Rising liquidity also, in 

principle, can contribute to a rise in housing prices. 

indeed, after the global financial crisis and the subsequent collapse of housing 

prices in many countries, especially the united states, many of the above rationales 

for higher housing prices seem now to ring hollow. Certainly the argument that 

all real asset prices should be higher because of the great moderation (decline 

in macroeconomic volatility) now seems far less convincing as macroeconomic 

volatility has spiked. The argument that houses are worth more because they have 

become more liquid clearly rested far too much on pro-cyclical factors that have 

gone into reverse as housing prices have fallen. but other core rationales for high 

housing prices still stand. whereas global risk premia have risen after the financial 

crisis, global real interest rates have remained at very low levels. Population growth 

continues to drive housing prices in many countries, particularly where, due to 

geography and regulation, supply remains scarce. The contrast between the united 

kingdom and the united states is a good case in point. whereas housing prices 

in the united states have fallen over 35% in real terms (by the Case shiller index), 

they fell only 15% in the uk, and have since risen back roughly 10%. in contrast 

to the us, where millions of new homes are built each year in normal times, zoning 

restrictions have kept uk residential investment relatively small. 

Just as housing prices depend on a variety of complex fundamentals, leverage 

is also a function of fundamentals. in the uk, if home prices remain firm and real 

interest rates remain low, one might expect a lower pace of deleveraging than in the 

united states. in countries such as Canada and sweden, where the financial system 

was more resilient during the crisis, leverage and house prices are rising and now 

stand above pre-crisis levels. 



The Riksbank’s inquiRy inTo The Risks in The swedish housing maRkeT   193 

ChaPTeR iii.1 n  n

one useful way to analyze housing price trends is to look at cross country 

analysis, using new data bases on housing prices (e.g., such as those presented by 

Reinhart and Rogoff, 2009.) it is particularly helpful to take out global factors, so 

as to be able to focus on idiosyncratic country trends. even so, there are limitations. 

The imF 2004 paper was prescient in calling the housing bubbles in spain and 

ireland. but in australia, another country labeled by the imF report as significantly 

overvalued at the end of 2003, trend housing prices have continued to rise sharply. 

indeed, in the economist (october 23, 2010) index of housing prices, australia is 

listed as the most overvalued housing price market in the sample based on price to 

rent ratios (63%). (sweden, too, is listed as very richly valued (42%).) 

it certainly appears to be the case that the transmission mechanism for monetary 

policy has changed over time, particularly for countries such as the united states 

with very deep and sophisticated mortgage markets. as Leamer (2007) notes, 

traditionally, residential real estate investment cycles have played a surprisingly 

significant role in major monetary cycles, despite the fact that on average, 

residential real estate (and associated industries such as home furnishings) are 

usually at most 5 or 6 percent of gdP in normal times. but as financial liberalization 

has proceeded, housing price fluctuations have become increasingly important in 

the transmission from housing to the real economy. as the imF World Economic 

Outlook (april 2008) argues, the effect of monetary policy on housing prices has 

become increasingly important relative to the effect on housing investment. as we 

will later discuss, recent theoretical advances also suggest that monetary policy can 

exacerbate bubbles in a leverage cycle.

despite all the uncertainties, one strong argument for taking account of housing 

prices in monetary policy is seen in the literature on the aftermath of financial crisis. 

Large and very long-lasting housing price collapses are the norm. Table 2 is taken 

from Reinhart and Rogoff (2009), chapter 13.
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Table 2 (from Reinhart and Rogoff, 2009). Real housing price cycles and banking crises

CounTRy
CRisis  
daTe Peak TRough

duRaTion oF 
downTuRn

magniTude 
oF deCLine
(in PeRCenT)

Advanced economies: The big 5
Finland 1991 1989:q2 1995:q4 6 years –50.4
Japan 1992 1991:q1 ongoing ongoing –40.2
norway 1987 1987:q2 1993:q1 5 years –41.5
spain 1977 1978 1982 4 years –33.3
sweden 1991 1990:q2 1994:q4 4 years –31.7

Asian crisis: The big 6
hong kong 1997 1997:q2 2003:q2 6 years –58.9
indonesia 1997 1994:q1 1999:q1 5 years –49.9
malaysia 1997 1996 1999 3 years –19.0
Philippines 1997 1997:q1 2004:q3 7 years –53.0
south korea 1997 2001:q2 4 years –20.4
Thailand 1997 1995:q3 1999:q4 4 years –19.9

Other emerging
argentina 2001 1999 2003 4 years –25.5
Colombia 1998 1997:q1 2003:q2 6 years –51.2

Historical episodes
norway 1898 1899 1905 6 years –25.5

us 1929 1925 1932 7 years –12.6

sources: bank of international settlements and the individual country sources described in the data appendix in Reinhart 
and Rogoff (2009).

as the table illustrates, the average fall in housing prices after a financial crisis is 

very substantial (36%) whereas the duration of the fall (from peak to trough) lasts 

an average of five years, even excluding Japan.

The table contains only two pre-world war ii housing price collapses, as long-

dated time series on housing prices are scarce. however, other measures of housing 

market collapse indicate a similar pattern. Table 3 (taken from Reinhart and Rogoff, 

chapter 16) illustrates the depth and breadth of the housing price declines that 

occurred around the great depression.
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Table 3. Indices of total building activity in selected countries in the Great Depression of the 1930s 
(from Reinhart and Rogoff, 2009, Chapter 16)

(1929 = 100)

CounTRy indiCaToR 1932

south africa buildings completed (value) 100
argentina Permits (area) 42
australia Permits (value) 23
belgium Permits (number) 93
Canada Permits (value) 17
Chile Permits (area) 56
Colombia buildings completed (area) 84
Czechoslovakia buildings completed (number) 88
Finland buildings completed (cubic space) 38
France Permits (number) 81
germany buildings completed (rooms) 36
hungary buildings completed (number) 97
netherlands buildings completed (dwellings) 87
new Zealand buildings completed (value) 22
sweden buildings completed (rooms) 119
united kingdom Permits (value) 91
unites states Permits (value) 18
average 64

Memorandum item:
united states Permits (number) 251

september 2005 peak = 100

1 Through February 2009. 

source: Carmen m Reinhart and kenneth Rogoff, This Time is Different: Eight Centuries of 
Financial Folly, Princeton university Press 2009. 

if one invokes the “greenspan principle” that monetary policy should not try to lean 

against the wind in asset price bubbles, but only clean up “the mess” afterwards, 

then it must certainly be acknowledged that the “mess” after banking crises can be 

quite large.

3.  The traditional view on monetary policy and real estate 
prices

having provided a cursory view of the empirical literature, we now discuss the 

literature on the theory of monetary policy and real estate prices, also discussing 

further empirical work where particularly relevant.

in recent years the conventional view in the macroeconomics literature has 

been that the best way to conduct monetary policy is for central banks to adopt 

inflation targeting. giavazzi and mishkin (2006) give an excellent account of this.4 

before the consensus on the desirability of inflation targeting developed, there 

was a widespread belief that there was a trade-off between unemployment and 

inflation. as the Phillips Curve illustrated, by lowering interest rates it was possible 

4 This section draws on their account of inflation targeting.
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to stimulate the economy and lower unemployment but at the expense of higher 

inflation.

Phelps (1967) and Friedman (1968) argued instead that there was a natural rate 

of unemployment that the economy reverted to in the long run no matter what the 

rate of inflation. Lucas (1972, 1973, 1976) and sargent and wallace (1975) ushered 

in the rational expectations revolution by showing that there was no long run trade-

off, only a short term one. once it became accepted that monetary policy cannot 

affect the unemployment rate in the long run, the next step was to realize that 

monetary policy should be focused on controlling inflation. after the high inflation 

era of the 1970s and 1980s the inefficiencies of inflation were well appreciated and 

this led to the desire to lower inflation rates substantially.

kydland and Prescott (1977), Calvo (1978), and barro and gordon (1983) 

pointed out that because there is a short term tradeoff between unemployment 

and inflation there is a time-inconsistency problem. governments tend to have 

a short term orientation because of the election cycle. as a result there is always 

the temptation to cut interest rates to boost the economy before an election 

even though there is no long run gain and in the short run there is the cost of 

increased inflation. Rogoff (1985) proposed, as an institutional solution to the time 

consistency problem, creating an independent central bank that places a significant 

weight on an inflation target.

These contributions provide the intellectual foundations of inflation targeting or 

more broadly, the establishment of an independent central bank with a conservative 

attitude towards inflation. as many central bank designers recognized, achieving 

inflation and macroeconomic stability involves a number of supporting measures, 

beyond establishing an independent central bank with a high weight on maintaining 

inflation stability. The first is establishing fiscal stability. if governments run large 

fiscal deficits and build up significant amounts of debt, there will be a temptation 

to undermine the independence of the central bank, and there is pressure to inflate 

away the value of this debt. if, on the contrary, governments are fiscally responsible, 

price stability is feasible. 

The second necessary condition for a stable inflation regime to be viable is 

financial stability. Poor regulation and supervision of financial institutions may 

lead to large losses in the financial sector. This could, for example, prevent the 

raising of interest rates to fight inflation if the banks and other institutions were in 

a bad situation. Financial regulation has been mostly based on a microprudential 

approach. in most countries throughout most of history, banks have been regulated 

largely on an individual basis. The idea was that if individual banks are limited in the 

risks they take, there cannot be a problem in the financial system. unfortunately, 

the recurrent occurrence of systemic financial crises has shown that this approach is 
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not correct. For financial stability to be achieved, macroprudential policies need to 

be designed based on systemic risks. 

The third necessary measure is to determine the mandate of the central bank. 

mandates may differ depending on whether they are required to just fight inflation 

like the european Central bank or whether in addition they are required to maintain 

full employment like the Federal Reserve. in practice, the different mandates of 

central banks often imply greater differences in communication strategies than 

actual interest rate policy. in the run-up to the financial crisis, inflation targeting was 

a mandate that many central banks gravitated towards, albeit with widely differing 

interpretations encompassing a very broad range of institutions and policies. The 

appeal of inflation targeting as a communication device was appealing to central 

bankers especially because it underscores their desire for independence from fiscal 

policy, as well as from election cycles.

in order for inflation targeting to be implemented, in any form, a target consumer 

price inflation rate is chosen. This can be done by the central bank itself or by the 

government. The target inflation rate acts as a nominal anchor for the economy and 

the independent central bank has to ensure that this target is implemented. it does 

this by making medium term forecasts. This used to be done assuming a constant 

rate but the Riksbank and a number of other central banks now project a path of 

policy rates going forward. if inflation looks to be too high, the central bank will 

raise interest rates, while if it is set too low it will cut rates.

in practice many factors are taken into account in the process of setting interest 

rates particularly if the central bank has a dual mandate that is concerned with the 

level of economic activity as well as inflation. The policy response depends on the 

type of shock that has hit the economy and normally on how the policy maker 

weighs stabilizing inflation and output. one of the main issues to have arisen with 

inflation targeting is the extent to which asset price inflation and in particular real 

estate prices should be taken into account in setting interest rates. it has been 

widely argued that central banks should only take asset prices into account to the 

extent they affect consumer price inflation and economic activity (see, e.g., giavazzi 

and mishkin, 2006). The idea is that asset prices are useful for providing information 

and may play a role in the transmission mechanism. however, they should not 

be targeted. in some countries such as sweden and australia real estate prices 

are discussed and taken into account from a financial stability perspective. This is 

discussed further below.

a standard tool of inflation targeting central banks is dynamic stochastic 

general equilibrium models (dsge). These usually do not include a banking sector, 

nor indeed any kind of friction in financial markets. (in the abstract world of 

much modern macroeconomic theory, banks are simply a device for dealing with 

transactions frictions and agency problems, which are simply assumed away for 
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analytical convenience and computational tractability.) The underlying assumption is 

presumably that problems in the banking sector are taken care of by regulation and 

systemic risk has been eliminated. To the extent there is a financial sector, it consists 

of bond and stock markets that are important determinants of wealth. where a 

more complex financial sector has been included in such models, as in bernanke, 

gertler and gilchrist (1999), they typically involve a distortion based on a wedge in 

a first order condition that leads to inefficiency rather than a discontinuous event 

such as a real estate bubble that causes a crisis.

4.  Problems with the traditional view and new approaches

The framework described above has turned out to be inadequate to say the least. 

Prudential regulation has failed to maintain financial stability largely because it has 

not properly recognized the problem of systemic risk for banks. in practice systemic 

risk arises from a number of sources including common exposure to asset price 

bubbles, particularly real estate bubbles, liquidity provision and mispricing of assets, 

multiple equilibria and panics, contagion, fiscal deficits and sovereign default, and 

currency mismatches in the banking system. here we focus on real estate bubbles 

as the cause of systemic risk since this is arguably the most important source of 

systemic risk.

as already mentioned above, Reinhart and Rogoff (2009) provide evidence 

that collapses in real estate prices, either residential or commercial or both, are one 

of the major causes of financial crises. in many cases these collapses occur after 

bubbles in real estate prices that often appear to be associated with loose monetary 

policy and excessive availability of credit. when the bubbles burst, the financial 

sector and the real economy are adversely affected.

The current crisis provides a good example of this. allen and Carletti (2009) 

argue that the main cause of the crisis was that there was a bubble in real estate in 

the u.s. but also in a number of other countries such as spain and ireland. when 

the bubble burst in the u.s., many financial institutions experienced severe problems 

because of the collapse in the securitized mortgage market. Problems then spread 

to the real economy. Figure 1 shows the movement in real property prices in ireland, 

spain, sweden and the u.s. it can be seen that in ireland, spain and the u.s. prices 

rose significantly and then dropped. it is interesting to note that prices have fallen 

much more in ireland than in spain or the u.s. This is why the irish banking system 

has been so badly affected and why they have already required a bail out from 

the european Financial stability Fund. in spain prices have not fallen very far yet 

and this is one of the reasons their banking system has fared better than in ireland 

(though the story is far from over yet). The figures for the u.s. are for the country 

as a whole. one of the important factors is that the real estate bubbles in the u.s. 

were regional in nature. They were focused in areas such as Las vegas, miami, and 
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Los angeles. many parts of the u.s. did not suffer from very large movements. 

interestingly sweden has had a very large run-up and now has real prices that are 

higher relative to their 1996 level than the peak that occurred in spain. 

it is wrong to say that economists missed this problem entirely. we have already 

discussed warnings in the imF world economic outlook (september 2004) which 

echoed earlier warnings in the april 2003 world economic outlook, warnings that 

were repeated albeit in the run-up to the crisis. but as we will discuss below, during 

a bubble, there are very strong political pressures on regulators to ignore such 

problems, a classic symptom of the “This Time is different” syndrome.

in fact, it can be argued that the real estate bubble in these countries was the 

result of loose monetary policy and global imbalances that led to excessive credit 

availability. These are problems that might have been addressed to help mitigate 

the crisis, had they been more broadly recognized and understood. Central banks, 

in particular the Federal Reserve in the u.s., set very low interest rates during 

the period 2003-2004 to avoid a recession after the bursting of the tech bubble 

in 2000 and the 9/11 terrorist attacks in 2001 at a time when house prices were 

already rising quite fast. as argued by Taylor (2008) and illustrated in Figure 2, 

these levels of interest rates were much lower than in previous u.s. recessions 

relative to the economic indicators at the time captured by the “Taylor rule”. in 

such an environment of low interest rates, people in the u.s. started to borrow 

and buy houses to benefit from their growing prices. unlike stock prices where 

returns are serially uncorrelated, in fact returns on housing are positively serially 

correlated as found by Case and shiller (1989), englund, quigley and Redfearn 

(1998), and glaeser and gyourko (2007). if this correlation is due to economic 

factors such as market microstructure effects rather than measurement problems, 

this means that by lowering interest rates significantly below the current rate of 

house price appreciation, the Fed effectively created a profitable opportunity to buy 

property. other public policies such as the tax deductibility of interest on mortgages 

contributed further to the advantages of buying property and the housing boom.

The issue of how much monetary policy contributed to the real estate and 

leverage bubble is controversial, with some observers pointing to the fact that the 

central bank was largely successful in achieving its inflation mandate. one narrow 

answer to this point is to follow the rationale of some central banks for taking into 

account housing prices, namely that the central bank should have a longer horizon 

than just a couple of years, since it is by nature extremely difficult to call the timing 

of financial market crashes.5

5 Reinhart and Rogoff (2011) discuss a range of models suggesting that countries vulnerability to 
financial crises can be assessed quantitatively but that the exact timing depends on factors such as 
confidence which can be extremely fragile.
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Figure 1 illustrates the run-ups in property prices in spain and ireland we have 

already discussed. according to Taylor (2008) and as shown in Figure 2, these 

countries also had loose monetary policies relative to the Taylor rule. spain, which 

had one of the largest deviations from the rule, also had the biggest housing 

boom as measured by the change in housing investment as a share of gdP. other 

countries in the eurozone such as germany did not have a housing boom. Their 

inflation rates and other economic indicators were such that for them the european 

Central bank’s interest rates did not correspond to a loose monetary policy. sweden 

did not deviate nearly as much as spain and ireland from the Taylor rule. The rise 

in prices there may therefore reflect changes in fundamentals rather than being a 

bubble.

There is considerable debate about whether the Taylor rule provides a firm 

indication of the “correct” level of interest rates. Furthermore, it is difficult to use 

monetary policy to lean against asset price bubbles in individual countries in a 

single currency area such as the eurozone. bernanke (2010) has argued that the 

Taylor rule is sensitive to the choice of inflation measure and to whether actual or 

forecasted inflation and output gaps are used. once changes in these measures 

are introduced, it is no longer clear whether interest rates were unusually low 

given the state of the economy or whether house prices were unusually high given 

interest rates and the state of the economy. bernanke (2010) concludes that Taylor`s 

claim is not persuasive enough. he suggests that what seems to have played a 

crucial role in setting the stage for the crisis is financial innovation in the form of 

mortgage contracts and securitization. Rather than interest rates being set too low, 

the implications of financial innovation for monetary policy transmission were not 

understood by monetary policy makers. This failure together with weak financial 

regulation and supervision set the stage for the crisis. 

however, on the other side of this debate there is a considerable amount of 

evidence accumulating that low interest rates increase risk-taking by banks both 

in terms of real estate and other loans. This is the so-called risk-taking channel of 

monetary policy. maddaloni and Peydró (2010) consider the impact of low interest 

rates and securitization on bank lending standards and risk-taking using data from 

the euro area and the u.s. They find evidence that low short term (policy) interest 

rates result in a softening of lending standards and increase in bank risk-taking. This 

effect is magnified when supervision standards for bank capital are weak, interest 

rates are held low for an extended period, and the more securitization there is in an 

economy. Their results are more in line with Taylor’s view that loose monetary policy 

is an important cause of the crisis.  

Jiménez, ongena, Peydró, and saurina (2010) consider the impact of short term 

interest rates on banks’ risk taking. They use a unique data set from spain on all 

loans since 1984 as well as all loan applications since 2002 up until the beginning of 
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2009 that can be matched with relevant bank and firm information. They find that 

loose monetary policy in terms of low short term interest rates leads banks to take 

greater risks when granting loans, particularly banks with lower capital. Low long 

term rates have much smaller effects. ioannidou, ongena and Peydró (2009) study 

data from the credit register in bolivia and find similar results.6

as allen and gale (2000, 2007) have argued, asset price bubbles are also caused 

by growth in credit. during the recent crisis, credit expanded rapidly in the countries 

with a loose monetary policy due to the presence of global imbalances. several 

asian countries started accumulating large amounts of reserves in the late 1990s 

and these grew to high levels. Figure 3 illustrates that this acquisition of reserves 

was an asian phenomenon. in Latin america and Central and eastern european 

countries reserves did not increase significantly. There are a number of reasons 

behind this accumulation. allen and Carletti (2010) argue that the asian countries 

affected by the crisis of 1997 started accumulating reserves in response to the tough 

conditions that the international monetary Fund imposed on them in exchange for 

financial assistance. The motivations for the reserve accumulation of China, which 

is the largest holder, are probably more complex than this. beside the precautionary 

reason, China started accumulating reserves to avoid allowing its currency to 

strengthen and damage its exports as well as to increase its political power. 

The accumulated reserves were mostly invested internationally. much of it was 

invested in u.s. dollars in debt securities such as Treasuries, and Fannie and Freddie 

mortgage-backed securities. The large supply of debt in the u.s. helped to drive 

down lending standards to ensure that there was enough demand for debt from 

house buyers and other borrowers. however, funds did not only flow to the u.s. 

spain and ireland (among others such as Portugal and greece) also ran large current 

account deficits as shown in Figure 4. interestingly sweden has not run a large 

deficit as the figure shows. This also suggests that price rises in sweden might not 

have been driven to quite the same extent as in the united states by low interest 

rates and abundant credit. nevertheless, the authorities still need to be alert to high 

private leverage even if sweden overall is a net creditor to the rest of the world.

The burst of a real estate bubble has a clear effect on the stability of the financial 

sector as documented in Reinhart and Rogoff (2009). in the current crisis, for 

example, the sudden drop in securitized asset prices starting in the summer of 

2007, triggered by the fall in real estate prices and the large volatility that followed, 

worsened the balance sheets of financial institutions significantly and froze several 

financial markets including the normally stable interbank market. 

6 There is now a large literature with similar results using a variety of data sets on the importance of 
the risk-taking channel. see, e.g., gambacorta (2009), altunbas, gambacorta and marques-ibanez 
(2010), bekaert, hoerova and Lo duca (2010), and delis and kouretas (2010).
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The financial crisis then spread to the real sector. The burst of a bubble can, 

however, also create direct damaging effects on the real economy. in spain 

during the current crisis, for example, the bursting of the property bubble led to 

a doubling of unemployment in the country to around 20 percent. however, the 

financial sector was not affected as much as one might infer, at least initially, thanks 

to strict financial regulation and the use of some macroprudential instruments 

such as countercyclical loan loss ratios. (whether spain’s better macroprudential 

regulation will prove enough in the face of other structural weaknesses remains 

an open question as the european debt crisis unfolds.) The fact that the burst of a 

bubble can affect both the financial and the real sector significantly underlines the 

importance of preventing bubbles. 

while most of the macroeconomic literature has argued that central banks 

should not target real estate and other asset prices, there are a number of papers 

that stress the importance of asset prices. kiyotaki and moore (1997) emphasize 

problems when asset prices collapse through collateral and other effects. borio 

and Lowe (2002) and borio, english and Filardo (2003) argue the question is not 

so much about pricking asset price bubbles, but whether central banks should lean 

against the buildup of financial imbalances which may later unwind at a much larger 

cost. bordo and Jeanne (2002a, b) propose a model to investigate the optimal 

response of monetary policy to asset price booms when this risks leading to large 

collapses in lending and economic activity. They argue that taking preemptive action 

using monetary policy to prevent large run ups in asset prices can be desirable if 

significant falls in asset prices can have serious effects on real output. none of these 

papers model asset price bubbles or the possible role of interest rates in causing 

them.

very few central banks have taken the approach of targeting real estate prices. 

Cecchetti (2005) and Cagliarini, kent and stevens (2010) give the examples of 

australia and sweden. in australia in 2003 an increase in interest rates that was 

partially justified to the public by developments in the housing markets led to a 

softening of the real estate market and a fall in nominal house prices in a number of 

areas of the country.

sweden’s central bank, the Riksbank, has for some time considered property 

prices when making interest rate decisions. ingves (2007, pp. 433-434) explains the 

rationale for this in the following way.

“Let me say at the outset what i and other members of the executive board have 

said on many occasions – sveriges Riksbank does not have a target either for 

the level of house prices or for house price inflation, or for any other asset price 

for that matter. however, when we observe long periods of high growth rates in 

asset prices and debt, growth rates that appear to be unsustainable in the long 
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run, our view is that it is not reasonable to completely ignore that there may be 

risks associated with this, even though it is difficult to give consideration to these 

risks in any simple manner in our regular forecasting process. what this view 

has meant in practice is fairly marginal changes in the timing of our interest rate 

changes, and substantial public oral and written focus on the issue.” 

ingves gives the example of February 23, 2006 when the executive board of the 

Riksbank voted to raise the interest rate by 0.25% because of house price increases.

The current practice of the Riksbank is well illustrated by the executive board 

minutes for their october 2010 meeting. There was an extensive discussion of the 

potential danger from a future drop in housing prices and the likelihood of this 

occurring. on the one hand, there was a considerable expansion in households’ 

mortgage debt and housing prices might continue to rise as a result. on the other 

hand, marginal mortgage holders who have new loans and the highest levels of 

indebtedness were not perceived as particularly vulnerable as they could pass 

extreme stress tests. in the end there was a divergence of opinions but interest rates 

were increased with the fears about the housing market going forward playing some 

part in the decision. 

5.  Theories of real estate bubbles

one interpretation of the Riksbank’s policy is that if there is evidence of a growing 

bubble in real estate central banks may want to take actions to try and cool such 

bubbles. in order to understand why this kind of response makes sense and what 

other policies should be used to combat bubbles in real estate prices and prevent 

financial crises it is necessary to have a theory of bubbles. what is missing from the 

Taylor (2008) explanation and much of the other macroeconomics literature on this 

topic is a theory of why low interest rates and credit expansion lead to real estate 

bubbles.

standard neoclassical theory and the efficient markets hypothesis suggest 

that bubbles cannot occur. in practice, one important factor in the development 

of bubbles appears to be the amount of liquidity provided by the central bank as 

money or credit. kindleberger (1978; p. 54) emphasizes the role of this factor in his 

history of bubbles: “speculative manias gather speed through expansion of money 

and credit or perhaps, in some cases, get started because of an initial expansion of 

money and credit.” 

The sequence of events in the current crisis is, in fact, often observed. kaminsky 

and Reinhart (1999) study a wide range of crises in 20 countries including 5 

industrial and 15 emerging ones. a common precursor to most of the crises 

considered is financial liberalization and significant credit expansion. These are 

followed by an average rise in the price of stocks of about 40 percent per year 
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above that occurring in normal times. The prices of real estate and other assets also 

increase significantly. at some point the bubble bursts and the stock and real estate 

markets collapse. in many cases banks and other intermediaries were overexposed 

to the equity and real estate markets and about a year later on average a banking 

crisis ensues. This is often accompanied by an exchange rate crisis as governments 

choose between lowering interest rates to ease the banking crisis or raising interest 

rates to defend the currency. Finally, a significant fall in output occurs and the 

recession lasts for an average of about a year and a half.

arguably the most important reform to prevent future crises is to design 

policies that ensure that asset price bubbles are minimized. in order to do this we 

need tractable models of bubbles that can be used as a basis for policy analysis. 

developing such theories has so far proved a difficult task. 

much of the early theoretical literature was concerned with showing that bubbles 

do not arise in standard models. Tirole (1982) argued that with finite horizons or a 

finite number of agents, bubbles in which asset prices deviate from fundamentals 

are not consistent with rational behavior. santos and woodford (1997) have argued 

that the conditions under which bubbles arise in standard general equilibrium 

frameworks are very special. 

building on the overlapping generations model of samuelson (1958), Tirole 

(1985) showed that bubbles could exist in infinite horizon models in which all agents 

are rational. a large literature based on developments of this model has developed. 

Recent contributions include Caballero and krishnamurthy (2006), and Farhi and 

Tirole (2010). an important issue with these models is the extent to which the oLg 

framework is consistent with the kind of bubbles in real estate and stock markets 

that are documented in kaminsky and Reinhart (1999), Reinhart and Rogoff (2009) 

and elsewhere where bank credit appears to play an important role and the bubbles 

grow very quickly before bursting.

a second branch of the bubbles literature builds on asymmetric information 

models where everybody rationally believes that they may be able to sell the 

asset at a higher price even though it is above its fundamental. allen, morris 

and Postlewaite (1993) developed a discrete-time, finite-horizon model where 

the absence of common knowledge led to bubbles in asset prices. however, the 

model is not very robust. Conlon (2004) and dobles-madrid (2010) develop more 

appealing versions of this kind of model that are more robust.7

a third branch develops agency theories of bubbles. allen and gorton (1993) 

constructed a model with continuous time and a finite horizon in which an agency 

problem between investors and portfolio managers could produce bubbles even 

though all participants were rational. allen and gale (2000) develop a model with 

7 see also diamond and Rajan (2009).
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an agency problem in discrete time where bubbles arise as a result of an expansion 

in credit. barlevy (2009) extends this kind of model to allow for more general debt 

contracts and dynamic considerations. allen and gale (2003, 2004, 2007) and 

adrian and shin (2008) explicitly focus on the relationship between lending and 

asset price bubbles. 

The difficulty in reconciling bubbles with rational behavior resulted in many 

authors such as de Long, shleifer, summers, and waldmann (1990) developing 

asset pricing models based on irrational behavior. herring and wachter (1999) 

provide a behavioral theory based on “disaster myopia”. Recent contributions in 

this strand of the literature, which involve slight deviations from rationality and 

provide appealing models of bubbles, include abreu and brunnermeier (2003) and 

scheinkman and xiong (2003).

given the evidence in maddaloni and Peydró (2010) and the other papers 

mentioned above that low interest rates lead to increased risk taking, perhaps the 

most promising theory of bubbles to analyze monetary policy is agency theories. 

allen and gale (2000, 2003, 2007) show how a risk shifting problem in the banking 

system can lead to asset bubbles. The model is particularly applicable to real 

estate. Credit expansion interacts with risk shifting in two ways. by encouraging 

investors to fund risky investments at the current date, credit expansion has a 

contemporaneous effect on asset prices. however, the anticipation of future credit 

expansion can also increase the current price of assets and it turns out that this 

may have a greater effect on the likelihood of an eventual crisis. The first version 

of the model shows how asset prices are related to the amount of credit and how 

uncertainty about asset payoffs can lead to bubbles in an intermediated financial 

system because of risk shifting. in this version default and the resulting crisis is 

caused by low payoffs to risky assets. in the second version of the model, a dynamic 

model is developed where it is expectations about the future level of credit that are 

important in determining asset prices. here default and crisis result from the actions 

of the central bank rather than the outcome of any exogenous uncertainty about 

real economic variables. The third version of the model shows how anticipated 

credit expansion can lead to financial fragility, in the sense that a crisis occurs unless 

the realized credit expansion is quite large. in other words a financial contraction is 

not needed to burst the bubble.

in practice the real estate market in many countries operates without bubbles for 

long periods of time. The allen and gale model does not incorporate an explanation 

of this but rather focuses on how a bubble can arise. an important extension is to 

understand why there appear to be two regimes, one where fundamentals drive real 

estate prices and one where there is a bubble. For example, suppose that in normal 

times those investing with borrowed money will receive a steady stream of income 

from investing in safe investments. if they invest in a risky asset to shift risk and the 
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investment does not turn out well they will be unlikely to be able to borrow going 

forward. There is therefore an important issue as to whether a short run gain from 

taking a risk is worth it given the alternative of an ongoing safe stream of income. 

only when circumstances are right will it be worthwhile to engage in the risky 

investment that drives the bubble. one of the important inputs into this trade-off is 

likely to be interest rates that are perceived to be temporarily low. Thus by creating 

a very favorable environment for real estate investment it is possible to depart from 

normal times and set off a bubble. 

another factor that seems important in setting off real estate bubbles in the kind 

of model outlined is the availability of credit. This is where global imbalances and 

the large current account deficits of countries such as the u.s., spain and ireland 

seem to have played an important role in the setting off and continuation of the 

bubble. 

The other important feature that needs to be incorporated in such a model is the 

positive serial correlation of real estate returns found by Case and shiller (1989), 

englund, quigley and Redfearn (1998) and glaeser and gyourko (2007). This 

empirical observation is important as it shows that if real estate prices are currently 

rising, then it is likely this will continue. For example, glaeser and gyourko (2007) 

find that a $1 increase in one year will on average be followed by a $0.71 increase 

the following year. Thus once a real estate bubble has started it is likely that it will 

persist for some time. This positive serial correlation of returns is currently not well 

understood. one possibility is that the search nature of the market microstructure 

means that idiosyncratic and aggregate shocks are difficult to disentangle and this 

results in the correlation. another possibility is that the data is inadequate. much 

more research needs to be done on this topic.

The kind of theory of real estate bubbles sketched above can provide a 

justification for the type of policy outlined by ingves (2007). by avoiding low 

interest rates it may be possible to prevent the start of a bubble and by maintaining 

interest rates at relatively high levels and restricting credit it may be possible to 

cool them off and prevent real estate prices going to very high levels. This will 

also reduce the severity of any subsequent collapse and possible crisis that will 

follow. The other thing that this type of theory suggests is that discretionary 

macroprudential policies that make it more expensive to trade real estate may have 

an important role to play in preventing or dampening bubbles and subsequent 

financial crises. we turn to a discussion of these two kinds of policy next.
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6.  what should be the role of monetary policy in preventing 
real estate bubbles?

how should a central bank with a policy of flexible inflation targeting give 

consideration to house prices and credit growth? The current state of the literature 

precludes any simple answer to this question.

many major financial crises result from the bursting of real estate bubbles. These 

financial crises can be very costly. as a result it is important that central banks try to 

predict and prevent bubbles. however, separating out bubbles from rises in prices 

due to changed fundamentals and determining when they are going to burst is 

difficult.

in an important early paper, borio and Lowe (2002) argue that while it is difficult 

to predict asset price bubbles and in particular property bubbles, it is not impossible. 

They provide evidence that rapid credit growth combined with large increases in 

real estate prices can lead to financial instability. in low inflation environments they 

suggest that inflationary pressures can first appear in asset prices rather than in the 

prices of goods and services. They argue that in such cases it may be appropriate to 

use monetary policy to prick asset bubbles and to preserve financial and monetary 

stability.

bubbles, in particular real estate bubbles, seem to be related to loose monetary 

policy and excessive credit supply. as argued in the previous section one way to 

prevent them is then through interest rate policy. in particular, very low interest 

rates at a time when property prices are static or increasing should be avoided. 

once they have started increasing, an important question is whether interest 

rates should be raised to prick them. it may be possible and desirable to do this in 

economies with a high degree of homogeneity as in small countries like sweden or 

possibly medium sized countries like the u.k. 

The problem is more complicated in heterogeneous economies like the u.s., 

the eurozone, and China. different regions within these economies differ in terms 

of economic fundamentals and the rate of property price increases. using interest 

rates to prick bubbles will not be so desirable because this will adversely affect 

the areas that do not have bubbles. The recent events in the eurozone constitute 

a clear example. The interest rate policy followed by the european Central bank 

was correct for countries like germany where there was no bubble but it was 

inappropriate for spain and ireland, where it arguably contributed to the creation of 

the property bubbles. a tighter policy may have been effective for preventing the 

bubble in these countries but at the cost of a recession or at least slower growth in 

some of the other countries.

even in small homogeneous countries, using interest rates to prick real estate 

bubbles may be difficult for political reasons. in particular when such policies are 

first introduced, it may be difficult to explain why it is worth causing a recession to 
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burst a property bubble. The recent crisis and its effects on the real economy may 

have made such arguments much easier to make, however. 

assenmacher-wesche and gerlach (2008, 2010) have argued that it is extremely 

costly in terms of reductions in gdP to use monetary policy to deal with real estate 

bubbles. They use a vector autoregression methodology to study the relationships 

between inflation, economic activity, credit, monetary policy and property and 

equity prices in 17 oeCd countries using quarterly data from 1986-2006. among 

other things they find that to offset a 15 percent rise in residential property prices 

the central bank might have to depress real gdP by 5 percent. This suggests that 

monetary policy should not be used to prick real estate bubbles as it is simply too 

costly.

They do not use a theory of bubbles in their analysis. an important issue is that 

much of the time, as discussed above, real estate markets do not have bubbles. For 

example, it seems that in the u.s. property prices were determined by fundamentals 

from the 1930’s through to the 1990’s. There were no sudden run-ups and collapses 

in prices. This suggests that there are important threshold effects. much of the time 

when prices are driven by fundamentals large rises in interest rates will be required 

to reduce property prices even a few percent as their results suggest. however, 

in bubble times this may not be the case. The rise in Japanese interest rates at the 

beginning of 1990 that pricked the Japanese stock and real estate bubbles took 

many years to have its full effect but this has been dramatic. much careful empirical 

work based on theories of bubbles is needed to understand how effective monetary 

policy can be in controlling property bubbles.

in summary, while raising interest rates to dampen or prick real estate bubbles 

may have a role to play in some small countries such as sweden, in large countries 

like the u.s. or monetary areas such as the eurozone it is likely to be costly to do 

this. in both cases, however, macroprudential policies are likely to be needed to try 

to control property bubbles. we turn to these next. 

7.  macroprudential policies to prevent real estate bubbles

The previous sections have highlighted systemic risk arising from bubbles in real 

estate prices. This section discusses the macroprudential regulatory measures and 

the policies that might be put in place to deal with this source of systemic risk. what 

is most important is that the new macroprudential regulation deals with systemic 

risk and no longer only with the risk of failure of single financial institutions. The 

current crisis has clearly shown that the microprudential approach to financial 

regulation is not sufficient to prevent systemic crises.

what exactly is meant by the term macroprudential regulation? Christensson, 

spong and wilkinson (2010) provide a nice summary. They identify three policy 

steps associated with macroprudential regulation and supervision:
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1. Countercyclical regulatory policy

2. Control of contagion risk

3. discretionary policies

The first involves increasing financial institutions’ capital reserves when the 

economy is growing and financial institutions are not under stress. The second 

requires stronger supervision of systemically important firms, counterparty risk and 

financial infrastructure. The final one involves timely interventions by regulators 

and supervisors to deal with growing imbalances and risk exposures. in particular, 

it is necessary to intervene to cool down real estate and other asset price bubbles. 

it is this kind of macroprudential intervention that we will focus on in the discussion 

below. Countercyclical capital ratios and control of contagion risk are key policies 

but our interest here is in real estate bubbles and crises. 

before considering the details of discretionary macroprudential policy, an 

important issue is how likely it is that such interventions will actually be deployed. 

Christensson et al. (2010) provide some interesting insights into this question. They 

point out that the Financial stability Reports (FsRs) that are currently produced by 

about 50 central banks involve an attempt to undertake many of the steps that will 

be necessary in undertaking discretionary macroprudential regulation. in particular 

the financial stability reports attempt to identify and track the key economic and 

financial risks that are likely to lead to a financial crisis. Christensson et al. (2010) 

consider the FsRs of the netherlands, norway, spain, sweden, and the u.k. over 

the period preceding and during the crisis. The authors find that these FsRs were 

successful in identifying many of the risks and unsustainable trends that led to 

the financial crisis. however, many were regarded as low probability events not 

worthy of action and several factors that were not important in the crisis were also 

identified. The authors’ conclusion is that it is unrealistic to expect macroprudential 

regulation and supervision to reliably prevent a financial crisis. nevertheless these 

kinds of intervention may be able to contribute positively to the prevention and 

ability to manage a crisis.

whether or not interest rates can be used, it may often be desirable to use other 

forms of discretionary macroprudential regulation to prevent bubbles. some possible 

macroprudential policies to prevent or dampen real estate bubbles include the 

following. 

i. mandatory reductions in loan to value ratios.

ii. increases in taxes on real estate transfers.

iii. increases in annual real estate taxes.

iv. elimination of tax deductibility of interest.

v. direct restrictions on real estate lending.
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The first measure would involve limits on loan-to-value ratios that would be lowered 

as property prices increase at a faster pace. This can be effective for residential 

property but may be difficult to enforce for commercial property. The reason is that 

firms may be able to use pyramids of companies that effectively increase leverage. 

The second measure is to have property transfer taxes that are greater the higher is 

the rate of property price increases. The third is a shift towards higher annual real 

estate taxes as the bubble grows to make owning real estate less attractive. For 

those countries that have tax deductibility of mortgage interest, eliminating it may 

help reduce property prices. Finally, perhaps the most direct measure is to impose 

restrictions on real estate lending in regions where property prices are booming.

There is some evidence that as a result of its stimulus policies China is 

experiencing real estate bubbles in a number of major cities such as beijing, 

shanghai and shenzhen. The government has tried a number of these 

macroprudential policies to cool these real estate markets. however, it seems that 

their success has so far been limited.

as discussed in the previous section, one of the major causes of bubbles is 

excessive credit. during the recent crisis it has been suggested that excessive credit 

emerged because of large global imbalances. To prevent bubbles in the future, it is 

important to solve this problem. while it is individually advantageous for countries 

to self-insure by accumulating reserves, this is an inefficient mechanism from a 

global perspective. 

as argued above, the accumulation of reserves by the asian countries was 

at least partly a response to the policies that the imF imposed on a number of 

countries during the asian crisis in the late 1990s. Part of the problem was the fact 

that east asian countries were not well represented in the senior staff of the imF. 

it is therefore important to reform the governance structure of the imF and of the 

other international organizations to ensure that the asian countries receive equal 

treatment when they need financial help. This would reduce the need of these 

countries to accumulate reserves as a self insurance mechanism. 

To reduce the large accumulation of reserves by China, other measures are 

necessary, however. For example, senior Chinese officials have proposed having a 

global currency to replace the dollar. This has the advantage that reserves can be 

created initially without large transfers of resources and the attendant risk of a crisis. 

all countries could be allocated enough reserves in the event of a crisis so that they 

could survive shocks. The problem is that an international institution like the imF 

would need to implement the currency. There would then again be the issue of 

whether all countries, and in particular the asian ones, are properly represented in 

the governance process of this institution. 

a more likely medium term scenario is that the Chinese Rmb becomes 

fully convertible and joins the u.s. dollar and the euro as the third major 
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reserve currency. with three reserve currencies there would be more scope for 

diversification of risks and China itself would have little need of reserves. This is 

perhaps one of the most practical solutions to the global imbalances problem. 

The Chinese have already taken some steps in this direction. They have started 

to allow the settlement of trade in Rmb. They have also allowed the issue of Rmb 

bonds by western companies such as mcdonalds in hong kong. of course, the 

most important aspect of being a reserve currency is full convertibility of the Rmb. 

That is still some way off and this is the sense in which this solution to the global 

imbalances problem is a medium term one.

another important issue is whether countries should pursue policies to limit 

capital inflows. as has been argued already, countries like spain and ireland have 

run large current account deficits in the years preceding the crisis. These seem to 

have contributed to the emergence of bubbles in those countries. going forward, it 

is important for countries to control their current account deficits if capital inflows 

are being invested in real estate and driving up prices. 

8.  Concluding remarks

we have suggested that the empirical evidence in Reinhart and Rogoff (2009) 

and elsewhere suggests there is a strong relationship between run ups in property 

prices, which then collapse, and the occurrence of financial crises. since such crises 

have large effects on real output and inflation this suggests that real estate prices 

should be taken account of when conducting monetary policy, particularly in small 

homogeneous countries like sweden. The traditional approach to inflation targeting, 

where asset prices only play a limited role in the determination of monetary policy, 

needs to be adapted. The models on which policies are based should incorporate a 

financial sector where property price bubbles can arise and lead to a financial crisis. 

unfortunately, much research remains to be done to develop such models. 

in the absence of such models, thorough discussion of the influences of 

monetary policy on the housing sector of the type currently undertaken by the 

executive board of the Riksbank seem a very sensible input to the setting of interest 

rates. The problems involved in detecting real estate bubbles and the uncertain 

effects of interest rates on them mean that monetary policy alone is unlikely to deal 

with the problem. macroprudential policies are likely to be needed to buttress the 

effects of monetary policy. Controlling bubbles is a difficult task that needs as many 

tools as possible. 



212  The Riksbank’s inquiRy inTo The Risks in The swedish housing maRkeT 

n  n ChaPTeR iii.1

References

abreu, d. and m. brunnermeier (2003). “bubbles and Crashes,” Econometrica 71, 
173-204.

adrian, T. and h. shin (2008). “Financial intermediaries, Financial stability and 
monetary Policy,” 2008 Jackson hole Conference Proceedings, Federal Reserve 
bank of kansas City, 287-334.

allen, F. and e. Carletti (2010). “an overview of the Crisis: Causes, Consequences 
and solutions,” International Review of Finance 10, 1-27.

allen, F. and d. gale (2000). “bubbles and Crises,” Economic Journal 110, 236-255.

allen, F. and d. gale (2003). “asset Price bubbles and stock market interlinkages” in 
Asset Price Bubbles: The Implications for Monetary, Regulatory, and International 
Policies edited by william C. hunter, george g. kaufman, and michael 
Pomerleano, Cambridge: miT Press, 323-336.

allen, F. and d. gale (2004). “asset Price bubbles and monetary Policy” in Global 
Governance and Financial Crises, edited by m. desai and y. said, new york and 
London: Routledge, Chapter 3, 19-42.

allen, F. and d. gale (2007). Understanding Financial Crises, Clarendon Lecture 
series in Finance, oxford: oxford university Press.

allen, F. and g. gorton (1993). “Churning bubbles,” Review of Economic Studies 60, 
813-836.

allen, F., s. morris, and a. Postlewaite (1993). “Finite bubbles with short sale Constraints 
and asymmetric information,” Journal of Economic Theory 61, 206-229.

altunbas, y., L. gambacorta and d. marques-ibanez (2010). “does monetary Policy 
affect bank Risk-Taking?”, bis working Papers no 298. 

assenmacher-wesche, k. and s. gerlach (2008). “monetary Policy, asset Prices and 
macroeconomic Conditions: a Panel-vaR study,” working paper, institute for 
monetary and Financial stability, university of Frankfurt.

assenmacher-wesche, k. and s. gerlach (2010). “Financial structure and the impact 
of monetary Policy on Property Prices,” working paper, institute for monetary 
and Financial stability, university of Frankfurt.

barlevy, g. (2009). “a Leverage-based model of speculative bubbles,” working 
paper, Federal Reserve bank of Chicago.

barro, R., and d. gordon (1983). “a Positive Theory of monetary Policy in a natural 
Rate model,” Journal of Political Economy 91, 589-610. 

bekaert, g., m. hoerova and m. Lo duca (2010). “Risk, uncertainty and monetary 
Policy,” nbeR working Paper series no 16397. 

bernanke, b. (2010). “monetary Policy and the housing bubble,” speech to the 
annual meeting of the american economic association, atlanta, georgia, http://
www.federalreserve.gov/newsevents/speech/bernanke20100103a.htm.

bernanke, b., m. gertler, and s. gilchrist (1999). “The Financial accelerator in a 
quantitative business Cycle Framework,” Handbook of Macroeconomics, 1341-
1393. 



The Riksbank’s inquiRy inTo The Risks in The swedish housing maRkeT   213 

ChaPTeR iii.1 n  n

bordo, m., and o. Jeanne (2002a). “monetary Policy and asset Prices: does 
“benign neglect” make sense?”, International Finance 5, 139-164.

bordo, m, and o. Jeanne (2002b). “boom-busts in asset Prices, economic 
instability, and monetary Policy,” nbeR working Paper 8966. national bureau of 
economic Research, Cambridge.

borio, C., b. english, and a. Filardo (2003). “a Tale of Two Perspectives: old or new 
Challenges for monetary Policy?”, bis working Paper 127. bank for international 
settlements, basel. 

borio, C. and P. Lowe (2002). “asset Prices, Financial and monetary stability: 
exploring the nexus,” bis working Paper 114, basel, switzerland.

Caballero, R., and a. krishnamurthy (2006). “bubbles and Capital Flow volatility: 
Causes and Risk management,” Journal of Monetary Economics 53, 35-53.

Cagliarini, a., C. kent, and g. stevens (2010). “Fifty years of monetary Policy: 
what have we Learned?”, working paper, Reserve bank of australia.

Calvo, g. (1978). “on the Time Consistency of optimal Policy in the monetary 
economy,” Econometrica 46, 1411-1428. 

Case, k. and R. shiller (1989). “The efficiency of the market for single-Family 
homes,” American Economic Review 79, 125-137.

Cecchetti, s. (2005). “The brave new world of Central banking: The Policy 
Challenges Posed by asset Price booms and busts,” Czech national bank, 
working Paper series no. 14.

Christensson, J., k. spong and J. wilkinson (2010). “what Can Financial stability 
Reports Tell us about macroprudential supervision?”, working paper, Federal 
Reserve bank of kansas City.

Conlon, J. (2004). “simple Finite horizon bubbles Robust to higher order 
knowledge,” Econometrica 72, 927-36.

delis, m. d. and g. kouretas (2010). “interest Rates and bank Risk-Taking,” munich 
Personal RePec archive, mPRa working Paper no. 20132.

de Long, b., a. shleifer, L. summers, and R. waldmann, (1990). “Positive Feedback 
investment strategies and destabilizing Rational speculation,” Journal of Finance 
45, 379-395.

diamond, d. and R. Rajan (2009). “illiquidity and interest Rate Policy,” working 
paper, university of Chicago, July.

dobles-madrid, a. (2010). “a Robust model of bubbles with multidimensional 
uncertainty,” working paper, michigan state university.

englund, P., J. quigley and C. Redfearn (1998). “improved Price indexes for Real 
estate: measuring the Course of swedish housing Prices,” Journal of Urban 
Economics 44, 171-196.

Farhi, e. and J. Tirole (2010). “bubbly Liquidity,” working paper, harvard university.

Friedman, m. (1968). “The Role of monetary Policy,” American Economic Review 
58, 1-17.



214  The Riksbank’s inquiRy inTo The Risks in The swedish housing maRkeT 

n  n ChaPTeR iii.1

gambacorta, L. (2009). “monetary Policy and the Risk-Taking Channel,” BIS 
Quarterly Review, december 2009.

giavazzi, F. and F. mishkin (2006). “an evaluation of swedish monetary Policy 
1995-2005,” Reports from the Riksdag 2006/07:RFR 1, Committee on Finance.

glaeser, e. and J. gyourko (2007). “housing dynamics,” working paper, wharton 
school, university of Pennsylvania.

herring, R. and s. wachter (1999), Real estate booms and banking busts: an 
international Perspective, wharton Financial institutions Center working Paper 
99-27, university of Pennsylvania.

ioannidou, v., s. ongena, and J. Peydró (2009). “monetary Policy, Risk-Taking and 
Pricing: evidence from a quasi-natural experiment,” european banking Center 
discussion Paper no. 2009-04s. ssRn: http://ssrn.com/abstract=1406423.

ingves, s. (2007). “housing and monetary Policy: a view from an inflation-
Targeting Central bank,” 2007 Federal Reserve bank of kansas City Conference 
volume on Housing, Housing Finance, and Monetary Policy, 433-443.

Jiménez, g., s. ongena, J. Peydró, and J. saurina (2010). “hazardous Times for 
monetary Policy: what do 23 million Loans say about the impact of monetary 
Policy on Credit Risk-Taking?” CenteR discussion Paper series no. 2007-75. 
ssRn: http://ssrn.com/abstract=1018960.

kaminsky, g. and C. Reinhart (1999). “The Twin Crises: The Causes of banking and 
balance-of-Payments Problems,” American Economic Review 89, 473-500.

kindleberger, C. (1978). manias, Panics, and Crashes: a history of Financial Crises, 
new york, ny: basic books.

kiyotaki, n. and J. moore (1997). “Credit Chains,” Journal of Political Economy 99, 
220-264. 

kydland, F., and e. Prescott (1977). “Rules Rather than discretion: The inconsistency 
of optimal Plans,” Journal of Political Economy 85, 473-492.

Leamer, e. (2007). “housing is the business Cycle,” 2007 Federal Reserve bank of 
kansas City Conference volume on Housing, Housing Finance, and Monetary 
Policy, 149-232.

Lettau, m. and s. Ludvigson (2007). “The declining equity Premium: what Role 
does macroeconomic Risk Play?”, Review of Financial Studies 21, 1653-1687.

Lucas, R., Jr. (1972). “expectations and the neutrality of money,” Journal of 
Economic Theory 4, 103-124.

 Lucas, R., Jr. (1973). “some international evidence on output-inflation Tradeoffs,” 
American Economic Review 63, 326-334.

Lucas, R., Jr. (1976). “econometric Policy evaluation: a Critique,” in The Phillips 
Curve and Labor Markets, k. brunner and a. meltzer, eds. Carnegie-Rochester 
Conference Series on Public Policy 1, 19-46. 

maddaloni, a. and J. Peydró (2010). “bank Risk-Taking, securitization, supervision 
and Low interest Rates: evidence from the euro area and the u.s. Lending 
standards,” european Central bank working Paper 1248, Review of Financial 
Studies, forthcoming.



The Riksbank’s inquiRy inTo The Risks in The swedish housing maRkeT   215 

ChaPTeR iii.1 n  n

Phelps, edmund (1967), “Phillips Curves, expectations and optimal unemployment 
over Time,” Economica, 34 (august): 254-281. 

Reinhart, C., and k. Rogoff (2009). This Time is Different: Eight Centuries of 
Financial Folly, oxford and Princeton: Princeton university Press. 

Reinhart, C. and k. Rogoff (2011). “From Financial Crash to sovereign debt Crisis,” 
forthcoming, American Economic Review 101.

Rogoff, k. (1985). “The optimal degree of Commitment to an intermediate 
monetary Target,” Quarterly Journal of Economics 100, 1169-1189.

samuelson, P. (1958). “an exact Consumption-Loan model of interest with or 
without the social Contrivance of money,” Journal of Political Economy 66, 
467-482.

santos, m. and m. woodford (1997). “Rational asset Pricing bubbles,” 
Econometrica 65, 19–57.

sargent, T. and n. wallace (1975). “Rational expectations, the optimal monetary 
instrument and the optimal money supply Rule,” Journal of Political Economy 
83, 241-254. 

scheinkman, J., and w. xiong (2003). “overconfidence and speculative bubbles,” 
Journal of Political Economy 111, 1183-1220.

Taylor, J. (2008). “The Financial Crisis and the Policy Responses: an empirical 
analysis of what went wrong,” working paper, stanford university.

Tirole, J. (1982). “on the Possibility of speculation under Rational expectations,” 
Econometrica 50, 1163-1181.

Tirole, J. (1985). “asset bubbles and overlapping generations,” Econometrica 53, 
1499-1528.

 



216  The Riksbank’s inquiRy inTo The Risks in The swedish housing maRkeT 

n  n ChaPTeR iii.1

Ireland Spain USA Sweden

Sources: Irish Dep. of the Environment, Banco de España, FHFA, Statistics Sweden, OECD.

Figure 1. Housing prices in Ireland, Spain, Sweden and the U.S.
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Note: Asia is the six East Asian countries China, Hong Kong, Japan, Singapore, South Korea, 
Taiwan – province of China.

Source: IMF website.
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Figure 3. A comparison of foreign exchange reserves in different regions
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1  introduction

The issue of housing bubbles, banking crises and monetary policy has returned 

to the fore with the subprime crisis. it is clear that the collapse of house prices in 

the us was a trigger for the crises, operating domestically via losses on banks’ 

balance sheets and globally via securitised housing loans. This episode has led to 

a renewed debate on bank regulation, and notably on macroprudential policy. it 

is widely agreed that capital levels of banks have to rise, and also that it would be 

appropriate for some countercyclical element to be introduced into bank regulation, 

in order to offset the natural procyclicality that has been seen in this and many 

previous boom-bust cycles. however, the basel proposals are for the most part 

based on counter cyclical tools with an economy wide effect based on capital or 

provisioning on the whole of banks’ balance sheets. There remains a tradition, 

which has been continued in some eastern european and Far eastern countries, of 

applying countercyclical tools to the housing or commercial property markets alone, 

notably via controls on loan-to-value ratios. This raises the question of whether such 

tools could be appropriate for advanced oeCd counties such as sweden, what their 

incidence would be and how they would relate to monetary policy. 

in order to address this overall issue, we provide an overview of work on the 

housing market, particularly as it links to monetary policy and financial stability. 

we also survey existing use of macroprudential policies in the housing market and 

related empirical work, and undertake estimation of house price equations with 

a view to seeing what evidence they provide on possible impacts of such policies. 

Finally we undertake extensive simulations of the nigem model for sweden in 

order to assess the macroeconomic impact of such policies and their relationship to 

monetary policies.

accordingly, the paper is structured as follows. in section 2 we provide a survey 

covering the relationship of house prices to financial instability, macroprudential 

surveillance and monetary policy. in section 3 we look at macroprudential tools 

applicable to the housing market, notably loan to value (LTv) ratios but also debt 

service/income caps, capital weights on housing lending, dynamic provisioning and 

sectoral exposure limits. we note that current basel proposals (higher overall capital 

and procyclical capital weights) do not bear specifically on the housing market. 

section 4 completes the survey sections by giving an overview of econometric work 

on house prices which is essential to evaluating policy proposals. 

section 5 shows estimation of house price equations for sweden and within a 

panel of oeCd countries, based on the approach of authors such as muellbauer 

and murphy (1997 and later). variables assessed include demographics, income, 

the housing stock, interest rates, and lagged house price rises. we consider whether 

credit enters these models and what other significant variables could be affected 
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by macroprudential policies. Finally in section 6 we consider the interaction of 

macroprudential policies and monetary policy. apart from surveying the few papers 

which look explicitly at the impact of macroprudential policies on the economy as 

a whole, this section is focused on nigem simulations comparing macroprudential 

policies and monetary policy for sweden with a newly estimated house price 

equation from the current exercise.

Throughout, we seek to keep in mind the overall aims of the project, for 

example to describe which macroprudential instruments - new, applied or proposed 

internationally - may be better suited than the repo rate to counteract excessive risk 

taking, increased indebtedness among households or extreme deviations of house 

prices from a long-term trend; to examine which macroprudential tools could be 

applied in sweden and under what circumstances such tools should be used, and to 

assess how monetary policy tools can be coordinated with the macroprudential tools.

2  house prices, banking crises and monetary policy

2.1  inTRoduCTion

The connection between asset prices and banking crises was established in the 

seminal work of kaminsky and Reinhart (1999), as well as borio and Lowe (2002). 

since then, specific linkages between house price dynamics and banking crises have 

been discussed inter alia by Reinhart and Rogoff (2008) and empirically quantified 

by barrell et al. (2010a). in the wake of the sub-prime crisis, policy makers such 

as Turner (2009) have increasingly turned their attention to the role of housing 

markets.

From an early stage in the development of macroprudential surveillance, 

there have been recommendations to focus on housing (bis, 2000). such 

recommendations include the monitoring of house prices down to a regional level 

due to the high concentration of banks’ asset portfolios in this market (imF, 2000) 

and their exposure to boom and bust cycles. 

There is an ongoing debate as to whether house price bubbles should be targeted 

by monetary policy given, their connection with financial instability. again this 

reflects the increasing recognition that house price behaviour is ignored at the policy 

maker’s peril, (although central banks often consider house prices as inappropriate 

targets except to the extent that they influence consumer prices in the relatively 

short run).

meanwhile the subprime crisis has entailed a new focus on the possible use of 

tools for macroprudential policy to directly affect housing markets. These include 

loan-to-value ratios, loan to income limits and sectoral exposure limits for banks. 

These have been applied in countries such as hong kong (CgFs 2010) posing the 
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question whether they might be appropriate for advanced oeCd countries as well.

in the light of these developments, a need to be able to explain house price 

behaviour has become crucial for regulators so as to be able to mitigate the social 

costs of crises. moreover given the changing nature of financial intermediation 

within increasingly competitive banking systems and structural shifts in 

demographics, migration and building regulations, the modelling of house prices is 

important in its own right. one important conclusion is that more resources must be 

devoted to collecting and disseminating data on house prices and related variables 

such as LTvs since accurate house price modelling and assessment of related risks 

requires such information.

This section is structured as follows: in section 2.2 we explore the linkages 

between house prices and financial instability which justifies the recommendations 

of section 2.3 where the monitoring of house prices as part of macroprudential 

surveillance is discussed. section 2.4 summarises the debate on whether central 

banks should pursue the twin objectives of price stability and financial stability 

in which case they may be required to respond to house price bubbles. section 

2.5 reviews the linkages between house prices and consumption since these are 

important channels by which regulatory changes to house prices could impact 

on aggregate demand. Thereafter in section 3 we look at experience in using 

macroprudential policies in the housing market, and in section 4 we focus on house 

price estimation both in the long-term and short-term. in this context, the user 

cost of housing which is central to house price estimation is discussed at length. a 

selection of alternative estimators in the literature is also briefly reviewed.

2.2  house PRiCes and FinanCiaL insTabiLiTy

much of the seminal work on banking crisis determination such as demirguc-

kunt and detragiache (1998, 2005) simply does not assess the link from banking 

crises to housing markets owing to a lack of house price data for most emerging 

market countries. nevertheless, a connection between asset prices in a broad sense 

and banking (and currency) crises was established empirically by kaminsky and 

Reinhart (1999) although they focused mainly on equity prices. using a dataset 

containing 76 currency crises and 26 banking crises between the 1970s and 1995, 

they identified abnormal behaviour in stock market returns in the run up to banking 

crises. Their results showed that equity returns prior to banking crises were driven 

by possible asset price bubbles; returns 9 months prior to banking crises were 40% 

higher than their “tranquil period” levels.1 The authors note that these results 

1 in contrast, currency crises were preceded (by about 18 months) by returns that were 40% below 
those observed during non-crisis periods; the authors attributed this to a downturn in the economic 
cycle. The results suggested that asset returns had already fallen below their cyclical peaks when 
currency crises materialised.
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accord with gorton (1988) and Calomiris and gorton (1991) who view the bursting 

of an asset price bubble as a stylistic occurrence associated with banking crises: 

depositors who observe increases in firm failures in periods preceding the crisis form 

conditional expectations of impending recession and change their perceptions of the 

riskiness of their bank deposits accordingly. 

borio and Lowe (2002) and subsequent work by the bis has also linked banking 

crises to asset prices, although their main focus has been on role of credit gaps (i.e. 

gaps between the credit/gdP ratio and its long-run trend as shown by a hodrick-

Prescott filter). Their asset price variable, which they consider helpful in prediction 

albeit poorer than the loan variable has tended to be a similar “gap” based on the 

average of equity, housing and commercial property prices. Their methodology, like 

that of kaminsky and Reinhart (1999) has been the “signal extraction” approach.

more recently Reinhart and Reinhart (2008) have examined the link between 

capital inflows and banking crises by focusing on the behaviour of asset prices in 

emerging markets. They argue, along the lines Calvo et al. (2003), that to a large 

extent, capital inflow surges that precede crises are driven by foreign demand for a 

country’s equity and housing as investment vehicles. Like kaminsky and Reinhart 

(1999), the results of Reinhart and Reinhart (ibid) suggest that asset market 

collapses precede crises.

Reinhart and Rogoff (2008) extend the Reinhart and Reinhart (2008) analysis 

in the context of residential property prices. They examine 16 countries that 

experienced a banking crisis according to the dating proposed by Reinhart and 

Reinhart (ibid). Their data also reveals significant increases in property prices in the 

run-up to the sub-prime episode, with this trend being particularly marked in the 

us.

The above findings are corroborated by description in the Turner Review (2009) 

which suggests that in the context of the sub-prime crisis, historically low interest 

rates fuelled credit expansion and consequent property price booms in the us and 

uk. in the uk the housing boom was exacerbated by rising demand for housing 

coupled with inadequate physical supply and between 1997-2007 total mortgage 

debt relative to gdP rose from 50% to 80%. Lending decisions were driven by 

the perception that high LTvs were defendable because continued house price 

appreciation would erode borrowers’ debt burdens. in the us, lending patterns 

were similar but driven also by the need to direct credit to previously excluded social 

classes.

against the background of suggestions regarding the predictive power of 

property prices for banking crisis occurrence as described above, barrell et al. 

(2010a), published in the Journal of banking and Finance have recently tested the 

usefulness of property prices as a leading indicator of banking crises in a multi-

variate context. using the logit approach common in the early warning system 
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literature (see demirguc-kunt and detragiache, 1998, 2005) they tested the 

predictive power of previously unused variables such as bank capital adequacy, 

liquidity and residential property price growth against more commonly utilised 

determinants in the literature. based on a sample of 14 oeCd economies covering 

the years 1980-2007, which included 14 systemic and non-systemic banking crises, 

they concluded that bank capital adequacy, broad liquidity and residential property 

price growth are the most important determinants of crises in the oeCd. 

moreover, barrell et al. (ibid) were able to quantify the marginal impact of house 

price fluctuations on the probability of banking crisis materialisation. For a given 

level of bank balance sheet health, a one percentage point rise in real house price 

growth was sufficient to raise the probability of a crisis by at least 0.07% (us) and 

by as much as 0.74% (France). 

They note that their results accord with those of borio and drehmann (2009) 

and borio et al. (2010) who utilised a signal extraction methodology to establish 

that property prices are leading indicators of banking crises. whereas the borio 

et al. (ibid) did not subject their model to extensive robustness tests, barrell et al. 

(ibid) used a series of robustness tests, including out-of-sample crisis prediction, 

to show that house price dynamics have a major role in the generation of financial 

instability. The social and public policy implication of this result, in the context of 

the earlier literature, is that house prices should be subject to monitoring as part of 

macroprudential surveillance, and possibly to control via macroprudential regulation. 

note however that predictive power over banking crises does not necessarily 

entail causality, if for example it is commercial property losses, correlated with house 

prices, that tend to bring down banking sectors. Rising commercial property prices 

drive credit availability and fixed investment in the upturn (the financial accelerator) 

and then when prices fall commercial property companies are most likely to 

default. in contrast, in most oeCd countries, housing lending is recourse based, in 

other words there is a lien of the lender on household income to make up for any 

shortfall in the case of repossession. This may limit the impact of “negative equity” 

on defaults except in countries such as the us where lending is non-recourse and 

handing in the keys to the house covers the borrower’s liability. on the other hand, 

there may be important wealth effects on consumption (davis 2010) which mean 

falling house prices drive defaults across the economy more widely.

2.3  moniToRing house PRiCe bubbLes as PaRT oF maCRoPRudenTiaL 

suRveiLLanCe

macroprudential surveillance (mPs) can be defined as policy that focuses on the 

financial system as a whole, and also treats aggregate risk as endogenous with 

regard to the collective behaviour of institutions. it aims to limit system-wide 

distress so as to avoid output costs associated with financial instability (borio 2009; 
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davis and karim, 2009). To this end, variables that are systematically correlated 

with crises are monitored on a rolling basis by policy makers with the idea that 

aberrance in their behaviour can trigger policy intervention to mitigate potential 

financial instability. in other words, there may be transmission of macroprudential 

surveillance into macroprudential regulation, whereby outcomes of surveillance 

are institutionalised as part of the regulator’s strategy for ensuring financial system 

soundness.

The definition above allows for a wide variety of surveillance techniques to 

become part of the arsenal against banking crises; both qualitative and quantitative 

aspects of the financial system should be monitored so that tools such as early 

warning systems form one component of the surveillance regime. surveillance can 

also be distinguished at a micro bank level or at a systemic level. Regarding the 

former, davis (1999) suggests monitoring of variables relating to bank balance sheet 

health as well as measures of their income and expenditures. in contrast systemic 

risk should be monitored by tracking aggregate variables such as non-financial and 

financial sector debt, leverage and asset prices.

given the discussion in the preceding section it is therefore surprising that the 

monitoring of house price trends and bubbles has not formed an explicit component 

of surveillance strategies to date in all countries. on the other hand, it could be 

argued that regulation is backward looking in that mPs needs are updated in the 

wake of crises as new information on the causes of crises emerges. This may explain 

why there is an increasing recognition that house price monitoring should form part 

of the mPs toolkit.

according to whyte (2010), the emergence of property price bubbles before the 

sub-prime crisis occurred in countries such as spain and the us which had distinct 

regulatory frameworks. This suggests property price evaluation may be a missing 

component in the mPs frameworks of many oeCd economies. imF (2000) noted 

that real estate prices should be monitored at a sectoral level because banks often 

concentrate their portfolios with loans against properties the prices of which display 

boom and bust cyclicality. a recent example of this in the uk was lending for 

“buy-to-let”. in this context the authors also recommend monitoring of household 

indebtedness since a large fraction of this is related to mortgage obligations. 

however there is recognition that this enhanced monitoring system is subject to 

data availability which is currently limited and that more resources are required to 

collect and disseminate data such as residential property prices and loan to value 

ratios.

one point to note regarding mPs and house prices is the difficulty associated 

with measuring house price bubbles. as will be discussed in section 4, the 

estimation of the determinants of house prices has broadly followed two paths: the 

asset pricing approach and the cointegrating approach. The former methodology 
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essentially uses a time series of house prices to determine whether prices are 

over or undervalued but the lack of a structural model implies the degree of 

price misalignments is a rough guide only. The cointegrating approach assumes 

house prices are driven by fundamental factors but there is limited consistency 

in the literature on the exact nature of these determinants; different authors use 

different specifications based on their theoretical motivations and data availability 

(see section 4). This heterogeneity in estimation means the detection of house 

price bubbles is operationally difficult. on the other hand if standard “bubble” 

estimation tools are employed such as comparison with long term trends using 

hodrick-Prescott filters, the bubble estimate becomes subject to the same criticisms 

as output gap measures or even measures of credit gaps. hence although the 

monitoring of house price bubbles may be an important principle of mPs, in 

practice policymakers may need to form a consensus on acceptable bubble 

estimators and use a high degree of judgement.

The lack of adequate historic data on house prices may explain to some extent 

why new regulatory proposals (e.g. bis 2010) advocate countercyclical provisioning 

against credit in aggregate, since authors such as borio and drehmann (2009) and 

drehmann et al. (2010) contend that credit cycles may cause property price cycles,2 

although they also maintain that credit is a better direct indicator of banking crises 

than asset prices. The suggestion that credit has a primary role in the transmission 

mechanism of banking crises may stem from the observation that rapid credit 

growth precedes banking crises during a phase when collateral values are high and 

credit risk is improperly processed. it also may relate to developments in both house 

prices and commercial property prices.

although empirically many studies appear to find credit growth to be a leading 

banking crisis indicator (demirguc-kunt and detragiache, 1998, 2005; borio, 

Furfine and Lowe, 2001), barrell et al. (2010b) shows that there is no conclusive 

empirical evidence that credit granger causes property prices in oeCd countries 

since 1980. in this sense although credit growth is an important mPs variable in its 

own right, it cannot be a substitute for property price monitoring. 

Furthermore, barrell et al. (2010b) show that a logit model using house prices, 

capital adequacy, liquidity and the current account (i.e. slightly extending their 

earlier work) could have predicted the subprime crisis in the uk, us, belgium and 

France using an estimate for up to 1997 only. They contend that the recursive 

forecasts their model provides should be a key input to macroprudential surveillance 

as well as giving important evidence for macroprudential regulation.

2 evidence in barrell et al (2011) suggests this is not the case in most oeCd countries, rather, it is 
property prices that drive credit. davis and Zhu (2010) found a similar result for commercial property 
prices.
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There remain some difficulties with using house prices for surveillance. with 

respect to house price cycles, there is little consensus on definitive estimators that 

can be used to identify trend levels and deviations from trend (this is discussed in 

more detail below). however the same estimation problem applies to credit analysis 

where the cyclical components are often computed with a degree of subjectivity. 

given that similar limitations apply to the estimation of credit and house price 

cycles, there is little reason to exclude house price monitoring from the next 

generation of mPs frameworks. moreover if property prices are not subjected to 

robust monitoring in future, it is possible that signs of financial instability will be 

missed and that societies will re-incur the costs of banking crises. in recognition of 

such costs, a debate has formed on the merits of including asset prices, including 

house prices, in monetary policy rules. we turn to this issue next. 

2.4  asseT PRiCe bubbLes and moneTaRy PoLiCy

given the empirical connection between house prices and banking crises and the 

recognition that housing market developments should feed in to mPs, a natural 

question arises as to whether house price developments should also be the target of 

monetary policy, given that interest rates can influence house prices via a number of 

channels (see discussion of mishkin (2007) below and section 4)

disysatat (2010) highlights the two crucial alternatives available to policy 

makers in this respect: one in which the central banks only responds to asset price 

misalignments if they alter the path of central bank targets (inflation and the 

output gap). The other alternative is that in recognition of the social costs of asset 

price corrections, central banks should counteract the accumulation of asset price 

imbalances irrespective of whether they are likely to impact on the short-term paths 

of inflation and output. This second approach has been used to justify why central 

banks should “lean against the wind” of asset price bubbles, whereas according the 

first view, policy makers would deal with the aftermath of such bubbles in the wake 

of asset price corrections (leaning versus cleaning).

The debate does not question the inflation targeting role of central banks but is 

concerned with more subtle aspects of stability such as the timing of interventions 

against asset prices and the relative weights given by policy makers to information 

contained in asset prices versus their targets. Fawley and Juvenal (2010) summarise 

the divergent views on this; bernanke and gertler (2001) suggest monetary policy 

should restrict itself to targeting inflation whereas Cecchetti et al. (2002) believe 

asset price bubbles should be mitigated by central banks. in other words, the latter 

suggest central banks should be concerned with the “twin objectives” of monetary 

and financial stability.

bernanke and gertler (ibid) cite an earlier contribution (bernanke and gertler, 

1999) in which they establish that the medium term inflation target announced 
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by the central bank should be the primary anchor for monetary policy. inasmuch 

as the inflation forecast already imbibes the forward looking expectations of asset 

prices, including house prices, central banks should not respond to asset price 

developments beyond this. 

The empirical simulations of bernanke and gertler (1999) appear to validate this 

stance; they used a Taylor rule in which the change in the interest rate is dictated 

by a coefficient of 2 on the expected inflation rate. They found that this aggressive 

reaction function was sufficient for the stabilisation of output and inflation in 

situations where asset price bubbles emerged and then collapsed. on the premise 

that such a Taylor rule is adopted, the authors could not establish any additional 

benefits when central banks responded to asset price deviations. moreover they 

argue that if central banks attempt to stabilise asset prices there may be detrimental 

effects on market expectations which are not always predictable and could modify 

monetary policy transmission adversely. 

in line with the above, bohl et al. (2004) suggest unpredictability could arise 

due to problems with estimating house price bubbles. They estimate Taylor rules 

for germany, France and italy and find that the addition of asset prices to the 

reaction function produces interest rate volatility along the lines of the results for 

bernanke and gertler (1999). however their gmm results which rely on asset prices 

as instruments generate Taylor rules which fit the actual data well, suggesting that 

although the central banks in practice did not respond to asset prices directly they 

did respond implicitly as asset market developments affected expectations of the 

inflation and output gaps. 

Fawley and Juvenal (2010) also note the problems with Taylor rules and house 

price bubbles. The latter are by definition episodes when house prices respond to 

irrational exuberance and thus it could be argued are unpredictable. in this case 

forward-looking rules could not accommodate bubbles effectively and even if a 

bubble is identified, the impact of an interest rate rise would not be predictable and 

would most likely generate interest rate volatility. Furthermore if linkages between 

interest rates and asset prices are weak, central banks would have a limited capacity 

to deflate housing market bubbles. 

on the other hand mishkin (2007) recognises the economic impact of housing 

market fluctuations can be severe and thus may warrant interventions by central 

banks. in other words, a financial crisis is itself a major disinflationary shock, the 

impact of which is appropriately allowed for. The recent experience of the us 

housing market where post-2006 contractions in residential investment reduced 

gdP growth by 1% over the preceding four quarters exemplifies the detrimental 

impacts of substantial property price corrections. he lists 6 transmission 

mechanisms whereby interest rate changes impact on house prices and consumption 

which are discussed further in section 4: (1) the user cost of capital (2) expectations 
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of house price movements (3) housing supply (4) wealth effects (5) credit effects on 

consumption and (6) credit effects on housing demand. 

whilst there is considerable uncertainty on the exact structure of these 

transmission mechanisms, mishkin (ibid) indicates the relationships cannot be 

ignored by those setting monetary policy and that following rules based systems 

that do not recognise these linkages is inappropriate: if central banks aim to manage 

aggregate demand to stabilise inflation and unemployment, they cannot ignore 

housing market developments. 

according to the preceding view, a Taylor rule based system where interest rates 

respond to house price appreciation only once it is realised, may not set the path 

of interest rates optimally. This is because optimality would require the interest rate 

to accommodate expected house price changes. empirical simulations verify this: 

the model which incorporates future price changes results in more aggressive and 

rapid interest changes than the Taylor rule model. moreover there is a considerable 

lag before changes in house prices feed through to changes in households’ 

consumption which means central banks should have sufficient time to respond to 

price fluctuations. on the other hand in his 2007 paper mishkin does not advocate 

“leaning” per se (although he has tended towards it in more recent work).

Cecchetti et al. (2002) strongly support the view that central banks should 

explicitly respond to asset price misalignments. They do however make the 

distinction between reaction and targeting: whilst they argue that central banks 

could improve macroeconomic stability by responding to misalignments not 

contained in the inflation forecast, they do not advocate asset prices as actual 

targets. in line with the argument of Poole (1970) who suggested that by “leaning 

against the wind” of money market changes central banks could stabilise the 

macroeconomy, Cecchetti et al. (ibid) believe a similar approach should be used 

against asset price misalignments, provided that the source of this aberrance can be 

attributed to supply and demand for the asset itself. 

in other words, they do not propose that central banks should respond to 

all asset price misalignments but only after an analysis of asset price behaviour 

suggests some corrective action would be prudent. in this sense, the authors’ 

arguments complement the arguments put forward in the preceding sections on 

macroprudential surveillance and the empirically established connection between 

financial instability and house prices. wadhwani (2008) suggests that the swedish 

authorities “leaned into the wind” in the 2000s in the manner that Cecchetti et 

al (2002) recommended, and this may account for lesser difficulties there than 

elsewhere.

disyatat (2010) adds to the debate by constructing a model using standard 

transmission mechanisms with the focus on the operational aspects of central 

banks’ remits. in other words, explicit Taylor rules are not derived since as the 



230  The Riksbank’s inquiRy inTo The Risks in The swedish housing maRkeT 

n  n ChaPTeR iii.2

author points out, these reduced form rules prevent flexibility in the central bank’s 

response. instead, the author uses a non-restrictive approach whereby the central 

bank is assumed to face an economy characterised by three equations describing 

the evolution of inflation, output and asset prices. These then give rise to the 

optimal policy response; the author shows that to the extent that asset prices impact 

on inputs to the central banker’s loss function (output gap and inflation), asset price 

misalignments require some intervention.

an important issue in this context is that the above choice whether or not to 

respond to housing market developments is only feasible for countries whose 

monetary policymakers are able to respond. This rules out those who have a 

currency board, fixed exchange rate or monetary union. it is particularly in the latter 

context that interest has arisen in specific macroprudential instruments to control 

the housing market, as discussed in section 3 below. First we briefly consider the 

relation of house prices to consumption in the context of monetary and financial 

stability.

2.5  house PRiCes, ConsumPTion and PoLiCy ConCeRns

There are divergent views on the extent to which house price changes eventually 

impact on consumption. These issues are important from the perspective of 

regulators since depending on the exact transmission mechanisms, house price 

changes and associated financial crises may have different impacts on aggregate 

demand via consumption, while falling consumption may itself aggravate crises via 

bankruptcies of firms involved in producing consumer goods and services, as well as 

unemployment.

as noted above, mishkin (2007) lists six transmission channels by which 

monetary policy decision can impact on house prices: via (1) the user cost of capital 

(2) expectations of house price movements (3) housing supply (4) wealth effects (5) 

credit effects on consumption and (6) credit effects on housing demand. while the 

first three channels reflect the direct impact of interest rate changes, the last three 

channels are indirect.

The impact of interest rate changes on the user cost of housing is apparent from 

the user cost functions described below which are also discussed in the context 

of the role of expectations of house price appreciation and impacts on supply. in 

mishkin (ibid), wealth effects according to life-cycle theories of consumption, should 

arise because households disregard the source of increased wealth (whether from 

appreciation of financial or real assets) and increase consumption according to their 

marginal propensity to consume. 

however there is the alternative view that wealth changes from different sources 

will have different impacts on consumption because of the demographic distribution 

of these assets: financial assets (such as stocks) are more likely to be held by the 
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rich and old whose marginal consumption propensities are lower and so stock 

price appreciation will have a smaller impact on consumption than house price 

appreciation. also the relatively lower volatility of house prices compared with stock 

prices could mean that house price appreciation is viewed as being more permanent 

and therefore leads to larger changes in consumption behaviour.

on the other hand it is possible that house price increases could lead to lower 

current consumption because the price appreciation is associated with a higher user 

cost of housing in which case non-residential consumption suffers; those wishing 

to purchase housing will now have to save more and consume less. moreover a 

rise in stock prices is a stronger signal of increased future productivity than house 

price appreciation because the latter could arise from supply side constraints and 

not because future economic prospects have improved. in this case, stock price 

appreciation could lead to higher consumption especially since older generations, 

according to life cycle theories, have higher propensities to consume and tend to 

hold more stocks than younger households.

muellbauer and murphy (2008) argue there should be no wealth effect per se 

from house price appreciation based on estimations in muellbauer and murphy 

(1989) and aron et al. (2007). instead there is a collateral effect when house prices 

rise whereby positive equity is translated into higher household borrowing. This, 

they argue is important in explaining the empirical reality of higher consumption 

following house price appreciation which is contrary to predictions based on the 

life cycle hypothesis. in their view the latter suggests that when house prices rise, 

consumption should fall due to higher downpayment requirements on house 

purchases. 

Thus the credit channel is an important reason as to why increased house prices 

may lead to higher consumption. in poorly developed credit markets such as italy, 

muellbauer and murphy (ibid) argue that households cannot translate positive 

equity into loans and consequently house price appreciation is associated with lower 

consumption. Conversely in deep mortgage markets such as the uk and us, greater 

competitiveness in the lending markets means borrowers benefit from higher loan to 

value ratios and thus need to save less to finance new house purchases. moreover, 

existing homeowners can release equity easily due to the depth of credit markets. 

in combination these effects lead to an increase in consumption when house prices 

rise.

buiter (2010) elaborates further on the wealth effect debate. he argues that 

housing assets are no different from any other durable asset, whereby self-

sufficiency means price effects have no impact. in other words, if the owner does 

not plan to sell or buy a property and has the desired lifetime level of housing 

services, then they are indifferent to price changes since wealth and the cost of the 

stream of services change by the same amount. in reality agents are often not self 
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sufficient and are affected by price changes in different ways; if prices fall, owners 

are worse off to the extent that the fundamental value of the house is less than 

the discounted value of the housing services they wish to consume in their lifetime; 

those who are outside the market at present will in contrast be advantaged by 

house price declines as they can buy housing services more cheaply.

buiter (ibid) argues that representative agent models cannot distinguish between 

the two ownership categories described above and therefore contends that there 

is no net housing wealth effect. if however, a heterogeneous agent model is used 

then the differential impacts of house price changes on non-owners, landlords 

and owner-occupiers can be established; the aggregate consumption change then 

arises from the redistributive effects between agents who have different marginal 

propensities to consume (woodford 2010). The implication of the heterogeneity in 

housing consumption is important for regulatory purposes. if, in aggregate house 

price changes do alter consumption, and thus aggregate demand, there may be a 

case for policy makers to avoid large swings in house prices especially as these may 

generate financial instability both directly (via mortgage defaults) and indirectly (via 

the impact of lower consumption on producers’ solvency and unemployment). 

Finally, davis (2010) surveys empirical work on consumption and house prices 

and concludes that the empirical evidence for tangible wealth effects as well as 

financial wealth is well supported. This underlines the importance for all countries 

to ensure that there is adequate, accurate and timely data on the complete balance 

sheet of the household sector. he notes that arguments for different long-run 

housing wealth effects across countries are arguably stronger than those for net 

financial wealth, given the wide differences in housing finance systems. on the 

other hand, there remains some evidence, notably at the micro level, that the 

housing wealth effect is actually an income-expectations effect.

note again that this effect on consumption is quite distinct from the possible 

losses that mortgage lenders may make as a consequence of homeowners 

defaulting on their loans. it may nevertheless be an indirect cause of financial 

instability, since falls in consumption may give rise to general recession leading to 

widespread job losses and business failures. accordingly, it could justify monetary 

policy concerns over house prices as well as macroprudential regulation which 

addresses housing valuation concerns. it is to use of such macroprudential policies 

that we now turn.



The Riksbank’s inquiRy inTo The Risks in The swedish housing maRkeT   233 

ChaPTeR iii.2 n  n

3  international experiences of macroprudential policies 
related to housing

3.1  oveRview

whereas macroprudential surveillance focused on house prices as a key indicator 

is common across many countries, attempts to regulate house purchase lending 

are less widespread. it is also contrary to the thrust of basel discussions which is 

focused on general macroprudential instruments, notably capital or provisions held 

by institutions (either in time series or cross section) rather than sectors they lend 

to. under it, national regulators have scope to set an additional capital buffer of 2.5 

percentage points for banks, which rises when times are good and falls when they 

are bad. and the suggestion in basel Committee (2010) is that such buffers should 

be calibrated to credit “gaps”3. The basel approach builds on the historically less 

interventionist approach of regulators and central banks in oeCd countries, who 

have until recently taken the view that interest rates and individual bank capital 

regulation are all that is needed for both monetary and financial stability to be 

maintained.

That said, there has been quite extensive use of housing market related 

macroprudential regulation by non-oeCd countries and some lower income oeCd 

countries. as outlined in this section, methods that have been applied include limits 

on loan to value (LTv) ratios, debt service/income caps, dynamic provisioning 

related to housing lending and sectoral exposure limits. and in the light of the sub-

prime crisis there is increased interest in what can be called specific macroprudential 

instruments, see in particular CgFs (2010), also harding (2010).

3.2  LTv LimiTs

according to CgFs (2010), the most widely used specific instruments have been 

those limiting credit supply to sectors such as housing or commercial property seen 

as vulnerable to excessive credit growth. The most common approach is the control 

of LTv ratios. This has been used in particular in asian countries such as hong 

kong, korea, malaysia, singapore and india, China, Thailand, bulgaria, Romania 

and Croatia have also imposed such limits (borio and shim 2007). These limits tend 

to start from a typical “normal” level in the economy from a microprudential point 

of view such as 80%. Then they would impose a tightening beyond that of 10 or 20 

percentage points. 

3 Like the output gap, the credit gap measure is the distance between credit levels at time t and the 
long-run trend as (usually) measured by a hodrick-Prescott filter.
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most recently the swedish Financial Regulatory authority capped the mortgage 

LTv at 85%, while hungary, Finland and norway have also declared that LTv 

policies will be introduced. whilst the motivations for such caps are diverse (in the 

case of sweden consumer protection is a large consideration, elsewhere it is often 

financial stability) it is likely these measures will be beneficial for systemic stability, 

although it is too early to evaluate the exact effectiveness of these policies.

such limits have historically tended to be chosen in economies that had a heavy 

exposure to financial cycles both in terms of the macroeconomy and the financial 

sector. They would also have housing markets that responded strongly to credit 

availability, having incipient excess demand. often fixed or managed exchange 

rates limit the use of monetary policy for stabilisation purposes in these countries 

(which makes it a paradox that they have not to date been considered in euro 

area countries). LTvs might be complemented by other policies which seek to 

ensure prudent lending such as limits on loan to income and loan concentration, 

on the grounds that a single policy could not address all the elements of risk in a 

transaction. The intended use of LTvs was to enhance financial sector resilience and 

leaning against build-ups of risk both at micro and macro levels, although as noted 

they can also be motivated by consumer protection. according to central banks 

and regulators which use them, LTvs are seen to directly influence credit growth 

and also provide a clear signal of concerns by the authorities to institutions and the 

public.

The level of the cap needs to take into account expected volatility and 

overvaluation of house prices as well as political economy considerations (that it 

is difficult to impose very low caps) and the tolerable level of loss given default. a 

risk with an LTv cap is to make the maximum level also a minimum and thus raise 

the LTvs on new lending. Judgement is the main basis for adjustment in LTv caps, 

although one country does calibrate it to quantitative indicators such as growth in 

home sales, real estate investment and house prices. Further information needs are 

for surveys which show the extremes of the distribution, and the riskier products 

(e.g. subprime) and new distribution channels that may be missed by conventional 

statistics.

on the other hand, there is a risk that LTv limits are circumvented by strategies 

such as offshore borrowing, unsecured borrowing, financial engineering, falsification 

of asset valuation or other borrowing from outside the regulated financial system. 

scope for cross border lending is a particular challenge in small open economies. 

such problems could however be avoided by simply making the portion of loans 

above a regulatory limit non-enforceable in the case of default (weale 2009) – a 

policy that has not been tried to our knowledge at present. institutions would then 

have a strong incentive to hold to the LTv limit, and check consumers against credit 

registers.
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in addition, it should be noted that LTv limits are not strictly countercylical since 

the ratio depends on an endogenous variable (house prices). some would argue 

that limits on debt servicing ratios would more sensitively address the issue of 

households’ burden of debt and hence likelihood of default.

measuring the success of LTv policies could be done by assessing the growth 

rate of credit, assuming the objective is mainly to lean against the financial cycle. it 

is not however easy to distinguish from the effects of monetary policy, confidence 

and income growth expectations in driving borrowing. There appears to be less 

evidence that LTvs are effective in promoting lending in a downturn than restraining 

it in the upturn. if the aim is to increase resilience, then total housing equity (and 

especially of recent loans) as well as banking sector capital adequacy would be 

relevant and LTvs may be helpful in providing buffers. CgFs (2010) seems to 

suggest that the success in this latter aim has been greater than in restraining credit 

expansion. There is also little evidence at present that LTv limits can restrict house 

price growth per se.

hong kong has no scope for raising interest rates due to the fixed rate vis a vis 

the us dollar. accordingly, macroprudential instruments were seen as essential to 

prevent banking crises following property bubbles when the us interest rate was 

“too high” for domestic conditions in hong kong. There were successive decreases 

in the maximum loan to value ratio in the 1990-1997 period, from 80-90% to 

60%. although the asian crisis came after the last tightening, with a marked fall in 

the price of housing, the banks remained solvent given the low LTvs on their loans. 

This limit was complemented by a maximum limit of 40% of assets to be held in the 

form of mortgage loans over 1994-1988.

wong and hui (2010) comment that although property prices dropped 

remarkably by more than 40% right after the asian financial crisis, the subsequent 

delinquency ratio for mortgages in hong kong never exceeded 1.43%. They also 

suggest that a policy of mortgage insurance may need to be instituted to prevent 

excessive liquidity constraints on households and that that an effective operation of 

loan-to-value policy may require some discretion to adjust the maximum loan-to-

value ratio. 

gerlach and Peng (2005) showed that the limits on LTvs had a detectable effect 

on the impact of house prices on borrowing in hong kong, with a 10% rise in house 

prices having only a 1.5% effect on lending compared to 4% before the measures. 

in earlier work (gerlach and Peng 2002) they showed that there is both short-

term and long-term causality running from property prices to lending but not the 

opposite, suggesting that the LTv limits did not restrain property prices per se.

The potential benefit of LTv caps is visible in countries such as the us where by 

some estimates 25% of loans currently suffer from negative equity, with a strong 

incentive to default. meanwhile the structural features of the financial markets 
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may also limit lending via LTvs, for example in germany via Pfandbriefe which can 

only be used to securitise if they have LTvs of less than 80%. Fiscal policy may also 

impact on the housing market via LTvs.

wong and hui (2010) also look more deeply into the effectiveness of LTv limits 

in a panel of countries. They find that economies with LTv policy are estimated 

to have a lower sensitivity of mortgage delinquency ratios to property prices 

than those without LTv policy, taking into account other determinants of default 

(property prices, gdP growth, mortgage debt/gdP and interest rates). on the 

other hand, their model can be criticised from a robustness point of view, notably 

because omitted variation in regulations could underlie the results.

3.3  oTheR seCToR-sPeCiFiC maCRoPRudenTiaL ReguLaTions

LTv limits are not the only form of regulation of the terms of credit that can be 

applied to the housing market. debt service/income caps have also been tried 

in hong kong, malaysia and korea. For example in 2006 the korean authorities 

imposed a debt repayment to income limit of 40% in specific areas where the price 

of luxury apartments had risen sharply. China imposed a wider limit in 2004 of 

50% on loan interest/household income ratios, and greece a 40% limit in 2005. 

in malaysia in 1995 the monthly repayment for credit cards was raised from 10% 

to 15% of balances. in Thailand in 2005 credit card lines were limited to no more 

than 5 times monthly income. such limits require there to be sufficient information 

exchange between banks and/or the existence of a central credit register.

dynamic provisioning as applied in spain since 2000 is applied to overall credit 

expansion rather than that in the housing market, but would naturally bear on 

housing credit when this is a large proportion of total credit, as has been the case in 

spain in recent years. banks set aside provisions during times when credit expansion 

is particularly rapid, which anticipates the losses to be realised when there is a 

downturn. The provisions are higher on riskier forms of loan. so for example at the 

end of 2007 the total accumulated provisions (close to 75 percent were general 

provisions) covered 1.3 percent of the total consolidated assets of spanish deposit 

institutions, at a time that capital and reserves represented 5.8 percent of those 

assets (saurina 2009). 

The experience to date of this policy is that it has been more successful in the 

protection of the institutions than in limiting credit growth or the asset bubble, 

although the difficulties of the Cajas or savings banks shows that even this 

effectiveness is limited. we note that the parameters of dynamic provisioning could 

be adjusted to penalise certain types of loan since they fall into 6 different risk 

buckets, but the spanish have not chosen to do this to date.

some countries have explicitly varied capital weights to allow for concerns 

regarding the housing market. This enables banks to choose whether or not to lend 
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to the sector judged to be growing too rapidly in the light of the amended cost of 

lending. They could react by absorbing the cost, raising more capital, and raising the 

cost of lending to the sector. at a macroeconomic level, it could be seen as widening 

the spread of mortgage loans over the deposit rate in the housing market, as the 

deposit margin can also be adjusted when capital requirements are raised (see 

barrell et al 2009).

as noted by mcCauley (2009) varying capital weights was an instrument used 

by the indian central bank in late 2004, raising basel 1 weights on mortgages 

and other household credit given rapid growth. The capital weight on mortgages 

was raised from 50% to 75% and that on consumer loans from 100% to 125% 

while commercial property lending had its weight raised from 100% to 150%. The 

consequence was a considerable fall in the growth rate of these loans, absolutely 

and relative to the total. mortgage loan growth for example fell from around 70% 

in the year to march 2004 to 50% up to march 2005 and just over 40% in the year 

ending march 2006. estonia imposed similar general increases in the risk weights on 

housing loans to residents in 2006. 

such limits can be conditional on LTvs as cited by mcCauley (2009), in that the 

Reserve bank of australia permitted the 50% weight on mortgages to be applied 

only to loans with an LTv of below 70%, while borio and shim (2007) cite a rise in 

the irish risk weight for the portion of mortgages over 80% LTv from 50% to 100%; 

norway and Portugal imposed similar limits in the 1990s, and bulgaria in 2004.

implicit taxation of credit growth was applied widely in the pre-liberalisation 

policies in countries such as the uk and France, where rapid growth in lending 

attracted higher reserve requirements on the funding side. in Finland in the late 

1980s there was a threshold set on loan growth with lending above that level 

attracting higher reserve requirements. This was considered successful in restraining 

lending growth relative to that in sweden (berg 1993), although it did not prevent 

the occurrence of a banking crisis in Finland. bulgaria imposed similar limits in 2005. 

Latvia raised general reserve requirements in 2004 to restrain lending growth. The 

policy of penalising growth of banks balance sheets of over 20% set in Croatia in 

2003-2006 was also applied to general credit growth. such policies could also be 

applied to the housing market. but banks with access to securities borrowing or 

foreign bank credit could avoid such restrictions.

sectoral exposure limits were applied in ireland in the late 1990s, which meant 

that only up to 200% of own-funds could be lent to a given industrial sector, while 

only up to 250% could be lent to two sectors, which shared the economic risks 

of an asymmetric shock, such as property and construction. but these evidently 

did not prevent sufficiently large exposures to lead to the current economic and 

financial difficulties that the country is facing. in Romania in 2005, foreign currency 

lending was set to be no more than 300% of own-funds.
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borio and shim (2007) sought to evaluate the impact of macroprudential policies 

such as those summarised in this section on credit and asset price growth. They 

found that there was rapid growth in both these variables at the time the measures 

were introduced. They found that there were reductions in both credit growth (of 

4-6 percent) and house price growth (3-5 percent) after the measures, although 

that is not always easy to divide the impact of such measures from that of monetary 

policy or economic growth.

barrell et al. (2010b) looked at how house prices should impact on macro-

prudential regulation generally. against the background of their logit model 

predicting banking crises cited in section 2, as well as arguments that credit growth 

should guide countercyclical provisioning, they suggest that the appropriate 

adjustment for procyclicality requires the country to calculate the trade-off between 

house prices, current account balances and regulatory variables over time. since 

there is nonlinearity in a logit equation, there is not a simple rule that can be 

derived. undertaking a scenario with 5 pp higher house prices, they showed that 

the regulatory adjustment is greater, as would be expected, with higher lagged 

house price growth, but the relationship is not one-to-one – it depends also on the 

other regulatory and non regulatory variables in the model. a given growth rate of 

house prices is more threatening to financial stability when there is also low capital 

and liquidity as well as a current account deficit. 

whatever the context, it is clear that the correct modelling of house prices is 

crucial and is likely to receive increasing attention in the wake of the sub-prime 

crisis and policy developments; it is this issue we turn to in the next section. The 

determinants of house prices may either capture directly the impact of policy, or 

identify key driving variables which would otherwise bias the results of estimation 

– and which may in any case be indirectly affected by policy in a macroeconomic 

context.

4  extant work on estimation of house price equations

house price estimation typically uses a first stage model which links house prices to 

a set of “fundamental” determinants. These in turn represent the factors that drive 

the supply of and demand for housing (gattini and hiebert (2010), muellbauer and 

murphy (2006, 2008), Capozza et al. (2002)). The justification of this approach is 

that house prices and fundamentals are cointegrated; this model then determines 

the long-run price of housing. such fundamentals may include long run settings of 

policy variables.

The dynamics estimated in the second stage recognise that actual house 

prices deviate from their fundamental values in the short-run and attempt to 

accommodate these deviations through an error correction framework. This allows 

the examination of a host of factors that drive house price dynamics: bubbles, 
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spatial and temporal effects and behavioural and informational drivers of house 

prices as well as short run variations in policy variables.

There has however been criticism of the cointegrating approach. gallin (2006) 

notes that while there may be theoretical justification for a cointegrating relationship 

based on supply and demand, the same model explains why a cointegrating 

relationship may be absent: there is no reason to assume supply and demand 

elasticises are stable over time4. in other words, a test of cointegration implicitly 

tests the stability of these elasticities; however given the research time that has 

been devoted to their temporal and spatial variations, it may be that a cointegrating 

framework has been accepted too readily in the literature. nevertheless, this 

methodology remains the dominant modelling technique5 in the housing market 

literature and so we devote the rest of this section to discussing it in more detail.

4.1  The suPPLy and demand FRamewoRk

according to gallin (2006), house prices are cointegrated with their fundamental 

determinants if a long-run relationship exists and if this relationship can be 

characterised by supply and demand equations according to:

Q D Y N W UCd d= ( ), , , ,θ  (1)

where Y = income

 N = population

 W = wealth

 UC = user cost of housing

 qd = other factors that shift demand

where both income and wealth are potentially influenced by monetary or fiscal 

policies.

we will discuss the user cost of housing in more detail later, but briefly in this 

context, the user cost of capital itself depends on the price of housing and other 

variables according to:

UC P T m T cgy p= −( ) +( )+ −1 δ  (2)

4 e.g. due to regulatory changes in planning permission (affecting supply) or demographic changes 
(affecting demand).

5 other approaches include the veCm [gattini and hiebert (2010)] and spatio-temporal impulse 
responses to gage the degree to which shocks diffuse over time and space [holly, Pesaran and 
yamagata (2010)].
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where P = house price

 m = mortgage rate

 Ty = income tax rate

 Tp = property tax rate

 δ = depreciation rate

 cg = capital gains

where fiscal policy may affect taxes and also monetary policy may affect the 

mortgage rate. we note that macroprudential policies may also affect the user cost 

via mortgage rates, for example if there are higher capital charges on mortgage 

lending. however, a low LTv limit may not affect the interest rate directly but rather 

may affect the “shadow price of housing” as demand for housing falls at a given 

mortgage rate owing to the need for more saving in order to pay a deposit.

The main influences on the supply of housing can be summarised as:

Q S P Cs s= ( ), ,θ  (3)

where P = house price

 C = real cost of building 

 qs = other factors which shift supply

where monetary policy can affect the real cost of building via the interest cost 

of financing construction, while regulations affecting land use may also have an 

important influence on supply overall. Re-writing equation (2) as 

UC = P•A (4)

means house prices are determined by the following set of “fundamentals”:

P f Y N W C A D S= [ ], , , , , ,θ θ  (5)

in many studies, an explicit supply equation is not defined, rather, determinants 

of supply enter indirectly through the demand framework, e.g. muellbauer and 

murphy (2008) where the existing stock of housing impacts on house prices 

through the income per household variable. 

in Cameron et al. (2006), θs is partially defined by an explicit equation describing 

the change in the stock of housing over time. This equation augments the supply 

and demand equations. 

in hott and monin (2008), housing supply is modelled in the manner of 

mcCarthy and Peach (2004) where housing supply (St) is a function of the 
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depreciated existing housing stock (δ St-1) and any new builds that occurred over the 

period (Bt-1) as in equation (6). housing supply is deliberately not related to house 

prices so that construction costs can be treated as an exogenous variable6 although 

the authors recognise that alternative specifications are possible where construction 

costs positively affect house prices and the level of construction is endogenously 

determined. 

S S B S Bt t t
t i

t
i

t

= + = +− −
−

−

=

∑δ δ δ1 1 0
1

1
1

 (6)

in muellbauer and murphy (2008) and Cameron et al. (2006) the demand equation 

is inverted to model house price as a function of its determinants. This is akin to 

equation (5) and is formally derived from their demand curve specification as 

follows:

ln ln ln lnhs
pop

y
pop

r dh= − +α β   (7)

where hs = housing stock

 pop = population

 y = real income

 rh = real rental cost of housing

 d = demography

The final inverted demand curve is obtained by replacing the real rental cost (which 

is unobserved) in equation (7) with the real user cost of housing since the two are 

equal in equilibrium. The equation is then inverted to yield:

ln ln ln lnhp y
pop

hs
pop

UCh( ) = − − ( )+α
β β

1 1
ββ
ln d( )   (8)

where UCh
7 is the real user cost of housing.

in practice, a restriction8 is imposed by the authors to obtain the final estimated 

equation:

ln ln ln lnhp y hs UC d uh( ) = + ( ) − ( )( ) − ( )+ ( )+β θ β β0 1 2   (9)

where θ
α
β

=  and u is the error term. 

6 This is so the authors can make use of data on construction costs.
7 note the term UCh is explicitly defined in terms of constituent parameters by Cameron et al. (2006) 

and muellbauer and murphy (2008) but because other authors present alternative definitions we 
discuss the user cost variable later on. 

8 a = 1.
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moreover equation (9) is modified to accommodate dynamic effects during the 

modelling process including lagged house price effects, lags of other explanatory 

variables and an error correction term.

4.2  The Long-Run ReLaTionshiP

Following a log-linear transformation of all the variables, a cointegrating relationship 

would be identified with whichever fundamentals possess a unit root. The long run 

relationship is expressed by Capozza et al. (2002) as:

P p Xt t
* = ( )  (10)

where P* is the log of real fundamental house price and Xt is the vector of 

exogenous determinants. 

The actual members of the exogenous vector vary according to studies. For 

example, in Capozza et al. (2002) the set of long-run determinants includes 

population levels, real median income levels9, the long-run (5 year) population 

growth rate10, real construction costs and the user cost of housing. however in 

muellbauer and murphy (2008) and Cameron et al. (2006) the vector of long-

run drivers contains real disposable (non-property) income, the sum of mortgage 

rates and stamp duty rates, the national credit conditions index and a term which 

interacts the mortgage rate with the credit conditions index. The latter may 

be a means of capturing the impact of credit rationing that may be induced by 

macroprudential policies as well as providing a better understanding of the impact 

of financial instability on housing markets.

4.3  TheoReTiCaL basis FoR The exPLanaToRy vaRiabLes

here we briefly outline the theoretical justification for the inclusion of the 

aforementioned variables in the long-run relationship. Those already aware of the 

underlying issues could move on to section 4.4.

Population levels:

Population enters house price models via the housing demand equation where a 

rising number of households increases the price via excess demand (meen, 2002; 

Poterba; 1984). in Cameron et al. (2006) population enters indirectly through 

the demographic effect in the dynamic equation. specifically, the change in the 

proportion of 20-39 year olds in the working age population is expected to be 

9 both the population level and the real median income levels are included together because this also 
accounts for the size of the region (cross-section). 

10 This acts as a proxy for the expected growth premium.
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positively correlated with house prices: as this proportion increases, the demand 

from first time buyers will also increase and with the assumption that supply 

constraints owing to land use regulation restrict new builds, house prices rise11. 

Capozza et al. (2002), who include this variable, are motivated by the differences 

in serial correlation and mean reversion that manifest between house price series 

belonging to different regions (cross-sections). one explanation for such differences 

arises from buyers’ inability to determine the “true” value of a property; products 

are extremely heterogeneous and so agents typically rely on the informational 

content of previous transactions in the market to impute their true price. however 

if transaction volumes are low or if they are spatially and temporally distant, the 

information embedded in these sales is weak and agents are unable to set their 

reservation price easily (quan and quigley, 1991). in such cases, house price 

deviations from their fundamental levels are likely to persist for longer (lower mean 

reversion and higher serial correlation). 

Thus Capozza et al. (2002) focus on the informational costs of house purchases 

and argue that these costs fall on average as the volume of transactions increases. 

hence their rationale for the inclusion of population levels: by proxying the 

number of transactions, the population level captures the demand for housing and 

correspondingly the informational costs of house purchases.

we note that the impact of population or the size of the young cohort will be 

dependent on the scope of credit rationing in the mortgage market. To the extent 

that first time buyers are rationed, this may limit the effect of this variable, at least 

in the short run. This comment also applies to a number of the other variables 

discussed below.

Real personal disposable income levels

The relevance of income to house prices is apparent in Poterba (1984) where a simple 

separation of us states is made on the basis of volatility in house prices (high versus 

low). The house price to annual per capita income ratios are then computed for both 

groups. This reveals the effect of income on house prices: the least volatile house 

price regions have very stable price to income ratios as compared against the volatile 

regions. in other words, per capita income is likely to explain a substantial amount of 

long-term house prices but is less involved in generating short-run deviations. 

The intuition behind the role of income and house prices is straightforward: 

it is the income of a household that determines the affordability of a potential 

11 This demographic justification is also used by authors relying on alternative estimators such as 
Tsatsaronis and Zhu (2004), who use a vaR approach on a 17 industrialised country panel, suggest a 
broader measure of demographic effects: relative size of younger to older generations. however this 
ratio is excluded from their final model on the basis that its time series dynamics are captured by other 
variables included in their parsimonious model.
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house purchase. This income effect is formalised in hott and monnin (2008) who 

maximise a representative utility function subject to an income constraint both of 

which underpin the demand equation for housing. in conjunction with supply, the 

equilibrium (or fundamental house price) is then directly dependant on aggregate 

income. however, via this framework it is also possible to justify the use of per 

capita income as in the case of Case and shiller (2003) or even real gdP as in the 

case of Collyns and senhadji (2002) who argue that this captures aggregate income 

and population trends. 

miles and Pillonca (2008) examine house price behaviour in fourteen oeCd 

economies over 10 years (1996-2006) and attempt to quantify the main drivers of 

house price changes. on average, approximately 45% of the change in house prices 

are due to increases in real gdP per capita12 and for countries such as ireland and 

greece, the income contribution is as high as 108 and 81 percent respectively. The 

major stimulus from rising real incomes to property prices may also help explain the 

generation of house price bubbles if, for example, future expected income rises are 

capitalised early on into house prices.

Real construction costs

Real construction costs are important determinants of house prices in that they 

underpin the supply function and thus help determine the price elasticity of supply. 

This in turn is a major determinant of the long-run price level (oeCd (2010)). 

however, as discussed below, there is disagreement on the extent to which housing 

construction responds to current house price. in addition, non-priced factors such 

as regulation may explain why house prices deviate in the short-run from their long-

run fundamental levels.

Real construction costs contribute to the marginal cost of housing production 

alongside land costs and normal profits to the builder (oeCd 2010). Poterba (1984) 

assumes the housing construction industry is perfectly competitive and supply 

responds to the real cost of housing. however, Poterba (ibid) notes, according 

to muth (1960) and Foley and sidrauski (1971), there are divergent views on the 

stability of supply elasticities: the former assumes that long-run supply is perfectly 

elastic with respect to price in which case, in the long-run, the only determinant 

of house prices is real construction costs; the existing level of housing stock does 

not influence price. however in the Foley and sidrauski (1971) model, the trade-off 

between the production of houses and other goods is not constant and so if the 

availability of individual inputs (such as skilled labour or timber) is restricted, the 

opportunity cost of building new houses increases and therefore so does the price 

of new builds.

12 excludes italy which has an anomalously low income effect.
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muellbauer and murphy (2008) also note the divergent views on house price 

supply responsiveness and in particular discuss arguments by mayer and somerville 

(2000) who believe that house builders do not respond to the current price level 

but to the appreciation rate. They draw their conclusion for two reasons, firstly, 

house prices are a composite of their marginal costs of inputs which are mostly 

reproducible (e.g. bricks and cement). in this case, in the long-run, the price of 

housing depends on these factors and not on demand (similar to the muth (1960) 

argument presented above). moreover, since land (which is a factor input) is not 

reproducible, land appreciation will constitute much of the capital gain on dwelling 

(alongside limited appreciation of other reproducible inputs) so that residential 

construction predominantly depends on the price acceleration of land. The second 

reason is empirical: in reality the time series of housing construction is stationary 

whereas house price levels are not. in this sense the authors argue that there can 

be no long-run cointegrating relationship whereby new housing construction is 

explained by existing house price levels.

4.4  The useR CosT oF housing

This variable is fundamental to most house price models in the literature in that it 

reflects the cost of home ownership. meen (2002) defines the user cost as being 

equivalent to the marginal rate of substitution between housing services and an 

alternative composite bundle of goods. in this sense it can also be interpreted as 

the downward sloping demand curve for housing (van den noord, 2005). more 

generally the oeCd (2005) defines user cost as the expected cost of owning a 

house.

whatever the interpretation of user cost, it is important to highlight that it is 

not directly observed; consumers do not explicitly encounter this variable when 

making allocative decisions. hence Capozza et al. (2002) note that the user 

cost is a derived variable although we point out that the actual derivation of the 

time series uses a set of determinants which varies in the literature due to data 

availability or motivation of study. however according to Poterba (1984, 1992), 

mcCarthy and Peach (2004) and himmelberg et al. (2005) there are seven factors 

that should be included: (i) mortgage rates (ii) depreciation (iii) maintenance and 

repairs (iv) property taxes (v) risk premia (vi) capital gains and (vii) tax deductibility 

(on mortgage interest where applicable). we briefly describe the rationale for 

the inclusion of each of these variables before presenting a selection of user cost 

equations from the literature (which do not always include all seven factors):
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(i) mortgage rates: 

These are included in user costs because they represent the opportunity cost of 

funds for the buyer. This rationale also partly explains why some authors choose to 

use the yield on government securities instead of the mortgage rate: in theory the 

opportunity cost is the interest that could be earned on an alternative investment 

which could be equally proxied by government yields or mortgage rates provided 

the spread between them remains constant. in reality, factors such as credit market 

conditions are associated with changing spreads and so the distinction between 

mortgage rates and treasury yields may be important. For example, the oeCd 

(2010) points out that increased competition amongst lenders and a change in 

their risk-assessment behaviour led to a recent decline in spreads in the oeCd up to 

2007. moreover in some countries banks have actively cross-subsidised products in 

order to offer better mortgage rates. 

Poterba (1984) notes that as the cost of home financing diverges from the cost 

of borrowing the opportunity cost of housing equity changes and the user cost 

equation should be adjusted to include the loan to value ratio. This is because the 

latter essentially captures the risk borne by the homebuyer who is paying for a 

property that should be priced according to fundamentals, including the borrowing 

rate, but paying for the finance at the mortgage rate. The higher the loan to value 

ratio, the greater the user cost. on the other hand, as pointed out above, limits in 

loan to value ratios may also impact on the overall cost of owning a house, at least 

in the short run.

Poterba (ibid) makes a distinction between short term and long-term mortgage 

rates. when long-term rates increase, the future expected user cost increases and 

although there is no impact on user costs today, there will be an impact on current 

house prices since buyers assimilate the signal of higher future borrowing costs 

and reduce demand thereby reducing house prices. hence Poterba (ibid) suggests 

that studies such as hendershott (1980) which use long-term mortgage rates may 

have incorrectly measured the user cost. gallin (2006) who constructs a composite 

mortgage rate which consists of the 30 year fixed rate and the one year variable 

rate on 30 year loans, both weighted by the proportion lent out in each category, 

may mitigate the short-term versus long-term issue to an extent. There are of course 

important cross country differences in mortgage markets that mean that either long 

or short rates may predominate.

oeCd (2010) also makes a distinction between real and nominal interest rate 

effects. whilst most studies use the real interest rate burden, there is a nominal 

effect that they may be ignoring. This arises because changes to nominal rates 

affect the repayment profile for the borrower; for most mortgage contracts, a rise 

in the nominal mortgage rate will mean repayments become front loaded so that 
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so that debt servicing burdens are greater towards the start of the mortgage term. 

This means households are less able to borrow during the earlier years whereas 

if mortgage rates fall in nominal terms, households’ budget constraints become 

more relaxed due to the ability to borrow and so demand for housing increases 

(muellbauer and murphy, 2008; kearl, 1979). This may explain the divergences in 

the choice of mortgage rates in the literature: for example, hendershott (1996) uses 

the T-bill rate in real terms whereas malpezzi (1999) uses the national mortgage 

rate in nominal terms. The short versus long rate distinction is also important when 

estimating house prices from the asset price perspective; this will be discussed later 

in the section on asset models of house prices.

another important issue regarding interest rates is their role as a monetary 

instrument for the prevention of financial instability. box 1 presents a selection of 

five user cost equations from the literature. in some cases the mortgage rate is used 

whilst in others the short term interest rate enters the user cost. From the financial 

stability perspective, monetary policymakers aiming to mitigate housing bubbles 

can effectively alter the short term rate with the view that this will be transmitted to 

mortgage rates and affect the user cost of housing accordingly.

however, as described above there will be a divergence in the estimated user 

costs based on short term rates versus mortgage rates if, for example, banks do 

not pass on base rate cuts to customers. in such cases the interest rate loses its 

potency and the user cost will not reflect the regulator’s goal as has been observed 

recently where banks have not fully passed on interest rate cuts to customers. and 

where long rates determine the cost of mortgages, there is also the term structure 

relationship to bear in mind, whereby monetary policy changes may not affect the 

risk free long term rate if future short rate expectations are offsetting.

we noted above that the user cost is also related to the loan to value ratio. it 

can be argued that the LTv would be a better macroprudential instrument than the 

mortgage rate or short term rate because it would enable the specific manipulation 

of house prices without affecting the wider real economy unduly. during boom 

periods in property markets, regulators could dampen excess demand for housing 

by requiring mortgage lenders to impose lower loan to value ratios on marginal 

loans and conversely banks could respond to lower housing demand by raising the 

loan to value ratio. 

(ii) depreciation and (iii) maintenance and repairs:

oeCd (2004) defines this as the recurrent costs associated with owning a home, 

arising from depreciation, maintenance and repairs. For their estimation on oeCd 

data the authors assume a constant parameter value of 4%.
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although lack of data may necessitate the assumption of time invariant 

depreciation, Poterba’s (1984) analysis shows this may be too much of a 

generalisation since apart from any other reason, depreciation costs should increase 

in line with population and real income per capita growth in order to ensure the 

ratio of housing stock to income remains is maintained across the economy. 

(iii) Property related taxes

van den noord (2005) focuses on the euro area to examine the impact of property 

tax regimes on the cyclical volatility of house prices, since different tax regimes 

across member states will lead to different house price dynamics. Tax breaks to 

promote home ownership such as relief on interest payments cause the long-run 

level of house prices to increase. however tax subsidies are also likely to generate 

higher house price volatility through indirect means by amplifying housing market 

shocks such as changes in income, demography and building regulations. 

since income tax acts as an automatic stabiliser, property tax regimes may 

counteract this stabilisation effect. van den noord (ibid) notes that different tax 

regimes in monetary union members could thus generate different degrees of house 

price volatility and may explain why different union members display different 

growth rates and inflation rates.

Poterba (1984) notes that an increase in inflation which generates rises in nominal 

interest rates will both increase homeowners’ mortgage repayment burdens and 

nominal capital gains. however in real terms, the user cost of homeownership 

decreases due to tax regimes which allow mortgage interest payments to be tax 

exempt. under such frameworks home owners enjoy capital gains fully but only repay 

a fraction of the higher mortgage repayments and thus gain overall. such considerations 

underpin the inclusion of property related taxes in the user cost equation.

This section on taxes is relevant since it shows that monetary or macroprudential 

policies are not the only way to limit house price bubbles. on the other hand it 

can be argued that given the long term nature of house purchase decisions, an 

appropriate fiscal framework may be best set for the long term rather than varied 

frequently, The role of changing property taxes in the us savings and Loans crisis 

and the swedish banking crisis are relevant in this regard.

(iv) expected house price appreciation

in theory the expected user cost for potential investors should be influenced by 

their views on expected house price appreciation which thus influences the demand 

for housing. The oeCd (2010) discusses two reasons as to why anticipated price 

movements may influence prices today: (1) speculative pressures (2) affordability.
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speculative buyers aim to benefit from expected house price appreciation when 

expected risk adjusted returns on homeownership exceed returns on other assets. 

however, agents that are not motivated by investment returns will also increase 

their demand for housing if they believe that future house price appreciation could 

price them out of the owner occupier market. 

in the uk at least, affordability considerations are substantial for prospective 

buyers. The bsa (2007) which examined respondents’ reasons for house 

purchases found that 28% of existing first time buyers and 68% of consumers 

considering purchasing first time viewed being priced out of the market as the main 

consequence of expected house price appreciation. 

on the other hand, miles and Pillonca (2008) are amongst those who suggest 

that house price expectations are backward looking; investors use the historic 

long-term house price growth rate alongside recent movements in house prices to 

form their expectations of future price movements. according to shiller (2007) such 

psychological factors explain why fundamentals such as rents or construction costs 

alone are unable to explain house price movements. in reality, housing markets are 

not efficient; prices show momentum between successive periods as a manifestation 

of a behavioural feedback mechanism where repeated price appreciation serves to 

reinforce investors’ beliefs that such trends will continue into the future.

empirically, this momentum, which is likely to generate higher serial correlation 

and slow mean reversion, is modelled by Capozza et al (2002). They cite Case and 

shiller (1988, 1989) and shiller (1990) who suggest serial correlation in house prices 

arises from backward looking expectations.

Case and shiller (1988) surveyed buyers in a control market and a “boom” 

market and found that boom market buyers believed expected house price 

appreciation would be higher than in the control market where prices had not 

risen by much in the past. accordingly, behavioural reasons may explain why serial 

correlation is stronger in buoyant markets than in situations where the housing 

market is exposed to lower income growth.

Capozza et al. (ibid) accommodate such effects by augmenting the long-run 

relationship with dynamic serial correlation and mean reversion terms which are 

allowed to vary spatially and temporally. This allows differences in behavioural 

responses to house prices across regions and through the economic cycle to be 

captured. The mean reversion term accounts for the impact of psychological factors 

on the long-run price level. 

whether anticipated house price movements are modelled explicitly or as part 

of the user cost equation, most investigators rely on survey data for house price 

expectations or proxy this with the current inflation rate. although the latter 

approach is common, Capozza et al. (ibid) note that it does not accommodate 
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regional variation in expected house price appreciation which would impact on user 

costs accordingly. 

The role of serial correlation in house price movements and underlying 

expectational shifts helps to explain why housing booms are hard to stop once 

underway. The uk experience of raising interest rates in the late 1980s is relevant 

in this regard. it is only when a major shock to confidence occurs that the bubble 

ceases to exist, and at that point a major collapse is likely, threatening financial 

stability. The underlying lesson may be that monetary or macroprudential polices 

are best deployed early on in the housing cycle, before there are entrenched 

speculative elements. Later on such policies risk to be ineffective, although arguably 

an effective LTv policy may be more effective than interest rates in this regard.

(v) Risk premium

although Poterba (1984) does not incorporate investors’ risk preferences in the 

derivation of user cost, he does recognise that a complete model of asset market 

equilibrium would include the impact of risk tolerance on investors’ demand for 

housing as an asset.

in hott and monin (2008) investors’ risk premia are assumed to be constant and 

are thus combined with maintenance costs and property taxes as an aggregated 

user cost input. however sinai and souleles (2005) suggest that risk premia can 

vary and can take both positive and negative values. Risk arises from the decision 

to own and occupy versus the renting of housing services; whereas capital gains or 

losses arising from ownership only materialise at the point of sale, changes in rental 

charges can occur in each period. The differential in risk declines as the time horizon 

of agents is extended so that if occupation of a given property occurs for long 

enough the risk premium can become negative.

having discussed the components of user cost and their theoretical under-

pinnings, in the box below we present a selection of user cost equations in the 

literature which vary according to the motivation of the study. 

we next turn to describing some short run specifications in brief. These recognise 

that house prices deviate from their long-run fundamental values and attempt to 

specify an empirical relationship to track these short-term dynamics. 
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Poterba (1984): 

UC = [after tax depreciation + maintenance + (1 – property tax rate)(mortgage rate 
+ opportunity cost of housing equity) – inflation rate]

Capozza et al. (2002): 

UC = (mortgage rate + property tax rate)(1 – income tax rate) – inflation rate

gallin (2006):

UC = price[(mortgage rate + property tax rate)(1 – income tax) + maintenance and 
depreciation – expected capital gains]

meen (2002):

UC = price[(market interest rate + depreciation rate – inflation rate – expected house 
price appreciation)(1 – income tax rate)]

oeCd (2005):

UC = (mortgage rate adjusted for tax relief + property tax rate + maintenance and 
depreciation and risk premium – expected capital gains)

box 1. user cost (UC) equations in the literature
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4.5  shoRT-Run dynamiCs:

Cutler et al. (1991) provide a rationale for the inclusion of dynamic terms in house 

price models. They examine a host of asset types, including real estate, and find that 

asset price behaviour typically displays 3 characteristics: 

1. positive serial correlation in the short-term

2. negative serial correlation in the long-term

3. the deviations of asset prices from their long-run fundamental values contain 

predictive information

They suggest these characteristics arise due to speculative motives of market 

participants and in combination they justify the inclusion of dynamic terms 

alongside fundamental house price determinants; the informational content of such 

dynamic terms will have predictive value. Cecchetti et al (2002) specifically delve 

into the properties of serial correlation and mean reversion terms of house prices. 

whilst Cutler et al. (ibid) generalised the dynamic terms into descriptors of asset 

prices in general, Cecchetti et al. (ibid) put forward specific theoretical reasons as 

to why these terms should manifest in house price series. informational reasons, 

transaction costs and supply side factors can all be used to explain serial correlation 

and mean reversion and since these factors are likely to differ across regions and 

time, it is also likely that the serial correlation and mean reversion terms will differ 

across cross sections. 

To test the above proposition, Cecchetti et al. (ibid) augment the long-run 

relationship (equation 10) with dynamic terms according to: 

P P P P Pt t t t t= + − +− −α β γ1 1( )* *  (11)

where 

a is the serial correlation coefficient

b is the mean reversion coefficient and 0 1< <β

g is the immediate partial adjustment to the fundamental value

in general as a  increases, the amplitude and persistence of the cycle will increase 

whilst as b increases the frequency and the amplitude of the cycle will increase. 

The estimators in the literature do not always take the exact specification 

highlighted above. For example, Terrones and otrok (2004) take a dynamic panel 

approach based on the gmm estimator which also contains the lagged dependant 

variable. Like Cecchetti et al. (ibid) they point out that if the autocorrelation 

coefficient (a) exceeds a value of one, house price growth will be explosive.
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while authors such as gallin (2006) focus on the long-run behaviour of house 

prices, others specify dynamics by using autoregressive distributed lag models in 

error correction form (meen, 2002). several non-structural specifications have 

also been used in the literature such as the vaR (hott and monin, 2008; sutton, 

2002) and the svaR (Tsatsaronis and Zhu, 2004) since such studies focus on the 

interdependencies of house prices and their determinants such as term spreads, 

house price inflation, gdP growth and the growth rate of private sector credit.

4.6  The asseT PRiCing aPPRoaCh: no aRbiTRage equiLibRium

in this section we briefly outline an alternative house price modelling approach 

which has been used in the literature. Poterba (1984) proposed the no arbitrage 

approach to house price valuation which requires that the one period return from 

owning a house must equate to the return that could be obtained by holding an 

alternative asset13. 

in an extension to this approach housing service users can be thought of as 

investors who face a choice between renting and owning a property. in this case 

they will equate the marginal value of renting a house to the cost of owning a house 

which is the user cost of housing. van den noord (2005) represents this equilibrium 

as:

R H UC PH( ) = •  (12)

where R(H) is the marginal value of rental services per period on an owned and 

occupied property, UC is the user cost of housing14 and PH is the price of owner 

occupied housing. 

a similar approach has been used by oeCd (2005) where equation 12 is re-

expressed in terms of the price to rent ratio in order to determine the degree of 

overvaluation of oeCd house prices:

P
R H UC

H

( )
=

1
 (13)

equation 13 translates house price valuation to asset market models where 
P
R H

H

( )  

is analogous to the price-to-dividend ratio. if the price to rent ratio is high, investors 

will gain by renting housing services and the subsequent drop in demand for owner 

occupancy will restore the equilibrium relationship. 

however there are problems associated with this interpretation of equation 

13. Firstly the oeCd (ibid) results suggest the price to rent ratio is non-stationary. 

13 Poterba (1984) interprets this as the short-term interest rate. he also assumes risk does not feature in 
the investor’s decision.

14 van den noord (2005) defines this explicitly.
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secondly, the user cost of housing is itself not static and may be subject to shifts 

in institutional factors such as mortgage market innovations which alter the cost 

of mortgage finance. moreover, expectations of future house price appreciation 

are driven to an extent by behavioural factors and thus extremely hard to model 

(miles and Pillonca, 2010). as discussed in the sections above, backward looking 

expectations which give rise to serial correlation in house prices will impact on the 

user cost accordingly. 

despite the caveats mentioned above, the asset model approach can be used 

to indicate general under or overvaluation of house prices. in theory, it can also 

be used to assess housing market efficiency (meen, 2002) since the no arbitrage 

condition should ensure that equation 13 holds. however the existence of serial 

correlation in house prices suggests the market is inefficient since persistent excess 

returns become possible. one potential explanation for the inefficiency may be 

the presence of search and transaction costs which restrict buyers to specific 

geographical regions. This in turn means transaction volumes are lower than 

they would be in a more efficient market and so buyers have restricted access to 

information that could be used to compute fair house price valuations (Capozza 

et al., 2002). another problem may be the planning regulations which restrict 

housing supply. Consequently, buyers have limited scope to exploit arbitrage 

opportunities and in this sense the asset pricing approach may be flawed.

4.7  key FaCToRs omiTTed FRom mosT exTanT sTudies

institutional factors relating to mortgage markets are typically not taken into 

account in house price estimates. in fact, many mortgage market innovations that 

have altered the terms and availability of credit have emerged in oeCd financial 

markets over the past 30 years (oeCd, 2005). This financial deregulation has not 

only increased competition, it has also led to the creation of new products such 

as buy-to-let mortgages, interest only loans and offset mortgages which allow 

borrowers to offset their savings against the mortgage balance. 

as a result of such innovations, the availability of mortgage credit has risen 

dramatically in europe and the us. miles and Pillonca (2008) note that although 

the mortgage debt to gdP ratio varies across europe (exceeding 70% in countries 

like the uk and denmark), the stock of mortgage debt has risen in all cases. 

Consequently house buyers have seen a relaxation in their borrowing constraints 

and this has fed back positively to house prices. 

nevertheless, as this section has shown, few house price models have taken 

these fundamental changes into account. one possible way of doing so are to 

restrict the sample so that it only contains post liberalisation observations. however, 

this has the problem that there is likely to be a long period of adjustment of balance 

sheets to liberalisation that may well distort estimates. Furthermore, the period may 
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be too short to adequately capture long run relationships in the housing market. 

an alternative is to include a pre liberalisation period in the sample and allow 

coefficients to vary by use of leveraged dummies. we employ both approaches in 

our estimation below.

mortgage spreads (loan less deposit rates) are also typically not included in 

house price equations, whereas these could be relevant to the impact of capital 

requirements on interest rates, as in barrell et al (2009) and have important 

consequences for household incomes as well as for house price dynamics. we 

include such a term in our quarterly equation for sweden below. equally, despite 

recognition that housing is part of the asset portfolio of the household sector, most 

studies do not take the logical step of including household gross financial wealth, as 

a substitute asset, a rise in whose value would lead naturally to rising demand for 

housing for portfolio balance reasons.

an additional question raised by financial liberalisation is whether the stock of 

mortgages is appropriately included in house price equations. This was traditionally 

the case in pre liberalisation estimates in countries such as the uk (e.g. hendry 

1984) but was judged by authors such as muellbauer and murphy (1997) to 

be inappropriate in a post liberalisation sample, since the stock of lending is 

endogenous to the determination of house prices (this is consistent with the granger 

causality results from barrell et al (2011) cited above). on the other hand, if there 

remains a degree of rationing for some participants in the housing market, then 

the mortgage stock could have a role to play, and all the more if macroprudential 

policies have an effect of reintroducing forms of credit rationing. and indeed along 

these lines miles and Pillonca (2008) do argue that the existing mortgage stock 

should also be included. we test this also in our work below.

muellbauer and murphy (2008) note that deregulation of mortgage markets has 

implications for monetary policy transmission and business cycles and that these 

changes are exerted via the interaction of house prices, housing finance and the 

real economy. mortgage credit availability drives house prices and thus influences 

consumption and the supply of new housing stock. moreover, if the housing 

wealth effect is negligible then the credit channel becomes crucial for explaining 

why consumption rises in response to house price appreciation: deregulation of 

mortgage markets means more homeowners can withdraw equity against a rise in 

their property values.

in recognition of the above, muellbauer and murphy (ibid) include a credit 

conditions index which they introduce both alone and as an interaction term with 

the mortgage rate. The credit conditions index is constructed using 10 consumer 

credit and mortgage market indicators as described in Fernandez-Corugedo and 

muellbauer (2006). it is included so as to capture shifts in the credit supply function 

faced by households in the post-1980s era. The authors note that by omitting this 
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variable, previous house price models in the literature (which typically utilise pre-

1980s data) suffer from omitted variable bias.

unemployment may impact on house prices via demand and also if it entails 

widespread defaults and consequent “fire sales” but is typically not included in 

house price equations. similar comments apply to banking crises per se, which give 

rise to uncertainty and credit rationing that other variables may not adequately 

capture. Certain supply aspects of housing are also typically omitted. many 

studies do not even include housing investment or the value of the housing stock 

as an influence on house prices. but beyond this there is the influence of planning 

regulations in restricting supply, nationally and/or in local areas subject to high 

demand. and there is the potential influence of a regulated rental market for 

housing.

5  estimation of house price equations for an oeCd panel 
and for sweden

5.1  sPeCiFiCaTion and daTa

in the light of the above literature survey and limited experience of macroprudential 

tool as applied to housing markets, we sought first to estimate panel equations 

for house prices in oeCd countries, with a view to assessing how macroprudential 

tools could usefully operate, as well as whether suitable international rules could 

be devised. given the extensive availability of cross-country data from the nigem 

database,15 we have scope to investigate the common patterns of property price 

movements, while at the same time controlling for heterogeneity across countries 

or at different stages of real estate cycles. This in turn casts light on the relevance 

of earlier work cited in section 4. The panel specifications (with details below) are 

the appropriate tool for this purpose. moreover, from an econometric perspective, a 

panel approach gives more informative data, more variability, less collinearity among 

variables, more degrees of freedom and more efficiency (baltagi, 2005, p. 5).

a first table shows the data sample we are able to use, which for most countries 

is back to the 1970s. we hence include periods when there has been liberalisation 

as well as structural regulation in the housing market. This can be justified by the 

need for cointegration equations to have as long a data period as possible. but it will 

also be of interest if we can capture the differences in behaviour between liberalised 

and non-liberalised periods, since the introduction of macroprudential instruments 

will lead to a reintroduction of some form of credit rationing as was typical of the 

pre-liberalisation period. note that we use annual data for the cross country panel 

15 note that the population data in nigem are interpolated annual data from the un demographic 
database (in our case we use the original annual data).
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work, we contend that annual data ensures that dynamics can be simple and 

comparable, while it facilitates a focus on the long-run properties of the data.

Table 2 shows the standard panel unit root tests for the main variables. They 

use the im-Pesaran-shin approach to calculation. it can be seen that the bulk of 

the variables, being trended, are i(1), at least at the 1% level thus justifying an 

error correction model based approach to estimation. The dependent variable 

hence must be changes in real residential property prices. accordingly, changes 

in real house prices were regressed on contemporaneous changes in explanatory 

variables, and lagged dependent and explanatory variables (both in levels) as well. 

This error-correction specification is able to deal with non-stationarity in the data 

(as mentioned above), and at the same time offers further tests of the theory by 

distinguishing short- and long-run influences on residential property prices. The 

significance of the coefficients for lagged non-stationary variables (in levels) and 

their magnitude reveal the long-term relationship among those variables.

our modelling started from the work cited above with a basic equation where 

we include real house prices, real personal disposable income and the long term 

real interest rate (proxying the user cost). we use this as a foundation for applying 

further tests of extra variables that could be added. 

as a first step, we start with the pooled regression that treats all countries as 

equally important, while the country fixed effects take account of heterogeneity. 

This regression is able to give us a preliminary view of whether the theoretical 

hypotheses set out above are validated by the data. meantime, the result also 

serves as a benchmark for the follow-up discussion on distincative characteristics of 

real estate cycles for different markets of interest. we then proceed with a number 

of sub-sample panel regressions, in which each panel only consists of a particular 

group of countries (with similar market arrangements). 

hence, we first estimate for all 18 oeCd countries but also for two divisions 

of that group. The first is between the large and small countries, with the large 

countries being the g-7 and the small countries the remainder. Then we have 

the division between the anglo saxon and bank-dominated countries, where 

the former are the uk, us, ireland, australia and Canada and the latter are 

the remainder. These breakdown analyses offer deeper insights by allowing for 

richer heterogeneity, e.g. distinctive economic determinants in each sub-sample 

(compared to the pooled regression). The combination of the pooled regression 

and the sub-sample panel regressions reveal elements of both commonality and 

uniqueness in residential property cycles in those 17 countries.

To confirm the existence of the long-term relationship, we also implement the 

panel cointegration test proposed by kao (1999) among those variables with 

significant lagged level terms in a simple levels equation (i.e. the first step of an 

engle and granger (1987) two-step estimation).
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5.2  ResuLTs FoR The FuLL PaneL samPLe

Table 3 shows the basic results for the full sample from 1970-2009, with real long 

rates and real personal disposable income entering the equation. it can be seen 

from the kao tests that the long run of all the equations cointegrate except for 

the g-7. This may link to the group being relatively small and non-homogeneous 

given the inclusion of both bank and market dominated countries. as regards the 

results, in the short run we find a strong income effect with an elasticity of 0.8 for 

all countries, larger in the g-7 and anglo saxon countries and lower in the small and 

bank dominated ones. The short run real rate effect is negative as expected, and 

significant for all countries, small countries and the anglo saxon ones, with a similar 

coefficient magnitude. a 1 percentage point rise in long real rates leads to a 0.5% 

fall in house prices in the short run.

a very consistent effect is the short run serial correlation term, which is 

highly significant, and around 0.5 in each case. in other words, a rise of 10% in 

house prices one year gives rise to a 5% rise next year independent of the other 

coefficients in the equation.

Turning to the long run results, we have a highly significant error correction 

term in each case of around 0.08, which means a slow adjustment to the long 

run fundamentals, around 12 years in fact. Their significance is supportive of 

cointegration (see Pesaran and shin, 1995) as is confirmed by the kao tests for 

most of the equations. Then the long run income elasticity is somewhat below the 

theoretical level of one, around 0.7-0.8 in most cases. The long run interest rate 

effect is significant except for the g-7, with a long run elasticity of around 4, i.e. 

the long run impact of a one percentage point rise in long real rates is to reduce the 

level of real house prices by 4%. These contrast to some degree with the results of 

Terrones and otrok (2004) with a similar panel, who found an income elasticity of 

1.1 and an interest rate elasticity of –1.0. Country studies cited in oeCd (2005) are 

much closer to ours, however.

we undertook F-tests on the pooling assumptions in the groupings and found 

that for both categories, the divisions were preferred to the “all” sample. This was 

more the case for the g7/small breakdown than for the anglo-saxon/banking 

split. (in the former pooling was rejected at 99% whereas for the latter it was only 

rejected at 95%). accordingly, we consider closely the g7 and small country results, 

with particular focus on the latter as being relevant for sweden.

Table 4 shows the variants on these basic results, which we consider highly 

satisfactory in general terms. we first sought to include a cubes lag in house price 

growth. This was suggested originally by hendry (1984) as a proxy for “frenzy” 

when a large rise in house prices gives rise to a further boost, suggestive of bubble 

formation. The expected coefficient is positive. in fact we find only a significant 

negative coefficient for all countries, the g7 and for the bank dominated ones. This 
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implies rather a form of mean reversion in growth. it may be that using annual data 

gives rise to periods too long for “frenzies” to be detectable, whereas a shorter 

quarterly frequency might have captured it.

The second variant has the log stock of real mortgage debt included. we note 

in this context that there is a theoretical argument, which has been borne out by 

much empirical work, that mortgage debt should not be causal for house prices in a 

liberalised financial system. This is because it accommodates to house prices, when 

it is freely available. such a surmise was partly confirmed, for example, by granger 

causality tests in barrell et al (2010b) between personal debt and house prices, 

which showed causality from credit to property prices only in belgium, Canada 

and Finland from a group of 14 oeCd countries, although some causality was also 

found for sweden in the pre-1995 period. at least, we considered it essential to 

instrument the difference of credit, so that results were not affected by simultaneity 

with house prices. The instruments were the lagged difference of house prices, 

income and interest rates.

The results were that there was indeed a significant impact of credit on house 

prices in a number of subgroups, albeit generally only in the short term, with a 

quite consistent elasticity of around 0.15. Comparison with davis and Zhu (2010)’s 

estimates for commercial property prices with similar panels showed a much higher 

coefficient of around 0.8. in commercial property the incidence of rationing is likely 

to be much greater. There is only a long run effect in the small countries, with a 

long run elasticity of around 0.4.

an objection to such results is that the sample, typically from 1970-2009, 

includes periods of both financial repression and financial liberalisation. we used 

dates from oeCd (2000) to fix the time of financial liberalisation, as in barrell and 

davis (2007), we then defined dummies distributed from 1.0 prior to liberalisation 

to 0.0 five years after, with the transition being in the form of an ogive imposed 

to conserve degrees of freedom. The coefficients on the differences in debt 

and lagged debt were then leveraged by these dummies to give scope for the 

parameter to change gradually with liberalisation. our result for the g7 we consider 

unsatisfactory due to outliers and should be disregarded. however, the result for 

the small countries is of interest, suggesting as it does that the short run elasticity 

for debt changed from 0.44 before liberalisation to 0.09 thereafter. This is in line 

with the hypothesis of a fall in the impact of mortgage lending with liberalisation, 

while leaving an ongoing small positive effect. The small countries of course include 

sweden. The results for all countries, the anglo saxon and bank dominated are 

unchanged by the dummy, however.

The implication of this result for the mortgage stock is that a macroprudential 

policy that affects the mortgage stock will have an additional effect on house prices 

over and above the interest rate/user cost change that may underlie it. hence the 
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effect of macroprudential policy will be greater than if the mortgage stock variable 

had been absent.

The third variant was using a demographic variable, namely the proportion 

of 20-39s in the population. in Cameron et al (2004), as cited on section 4, this 

is considered to be the prime age group for property purchase. however, it is 

acknowledged that this may not hold in countries such as germany where renting 

is more common at this age, and house purchase may be delayed till later in the life 

cycle. Possibly consistent with this, we only obtain a significant result for the “anglo 

saxon” countries where owner occupation is high and also mortgages are freely 

available for most of the sample. There is a short run elasticity of 1 between the 

size of this age group and the house price, and in the long run the effect is around 

1 also.

we then sought in two ways to allow for supply in the equation, firstly by 

including a flow variable which is the ratio of housing investment to gdP, then by 

adding a stock variable, the ratio of the estimated housing stock to gdP. The latter is 

estimated on the basis of a perpetual inventory model with a deprecation rate based 

on a life of 75 years, and the initial year’s investment/gdP ratio. hence it may well 

be inaccurate. That said, there is evidence of supply effects for the small countries, 

and to some extent in the anglo saxon ones, but not elsewhere. The effect in the 

small countries is as would be expected, with a rise in the supply leading to lower 

house prices. on the other hand, the anglo saxon result is a positive one, suggesting 

that housing investment tends to accompany booms in house prices.

we tried two dummy variables directly in the equations. First we assessed 

whether financial liberalisation has had a direct effect on house price growth, with 

systematically lower growth before liberalisation. Then, we tested whether banking 

crises had a marked effect, over and above any effect from the changes in income 

and interest rates. as can be seen in Table 4, the liberalisation dummy (as defined 

above) had no significant impact, while banking crises (with periods defined as in 

Caprio and klingebiel (2003)) were highly significant and negative in all cases. we 

can hypothesise that crises impact via uncertainty and credit rationing effects that 

the existing variables are unable to capture. For the most part, the crisis variable 

complements but does not supersede the other variables in the equation. Crisis 

impacts are worse in small countries than the g-7, and in bank dominated countries 

than in market based. in the latter, there are in most cases alternative sources 

of finance to banks (e.g. securitisation – except in the latest episode) which may 

mitigate the impact of bank failures on the housing market. There have tended to be 

a greater proportion of systemic crises in the smaller than the larger countries also.

does unemployment impact on house prices, via greater uncertainty and 

incidence of default? Table 4 shows that this is the case in most of the country 

groups for the difference of unemployment, but not the levels. a 1% rise in the rate 
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of unemployment reduces house prices by around 1% in the first year. it is notable 

that the largest effect is in the anglo saxon countries where unemployment is 

typically more volatile and protections against default less.

Finally in this section we tested for an effect of gross financial wealth on house 

prices. The idea is a portfolio balance one, whereby high financial wealth might 

lead to shifts in allocation to real assets, thus boosting house prices. The empirical 

results suggest that this is an effect worth considering, with significant results for 

the difference in all countries, the small and bank dominated ones. a 1% rise in real 

financial wealth boosts house prices by around 0.1-0.15%. There is also a significant 

long run effect in the g7 countries only, where the elasticity is around 0.7. a 

counter argument to including wealth is that the relevant information should be 

captured by income and interest rates.

5.3  ResuLTs FoR The PosT LibeRaLisaTion PeRiod

a feature of the above results is that we have included both periods of financial 

liberalisation as well as non liberalisation. accordingly, we may be vulnerable to 

shifts in coefficients within the sample. on the other hand, we do benefit from a 

long data period which includes several cycles and hence should well capture the 

long run properties of the data. accordingly, we retain the above as our main set 

of results, but test in two ways for possible biases. First, we shortened the sample 

for each country to begin with financial liberalisation. second, we sought in the 

manner of barrell and davis (2007) to do generalised leveraging of coefficients, to 

see whether the partial results for debt cited above generalise to some of the other 

terms. we comment on these results relatively briefly, to mainly highlight contrasts 

with the main results in Tables 3 and 4.

For the liberalisation period, the methodology was to multiply the dependent 

variable by a dummy which is 1 for all periods after liberalisation. This reduces the 

sample from 618 to 413 in the all countries case, for example. The most noteworthy 

feature is that we “lose” the long run income effect in this shorter period, and it 

becomes insignificant. This may be due to the protracted adjustment period after 

financial liberalisation, although a further experiment with an even shorter period 5 

years after liberalisation also produces counter intuitive results (a negative income 

effect for “all countries” for example). we consider this result to mean this is an 

unsatisfactory result overall. nevertheless, some differences with the full panel 

remain noteworthy. as shown in Table 5, the short run income effect is lower and 

the interest rate effect is consistently higher. There is more serial correlation in house 

prices when the later period is considered alone. and the adjustment to the long 

run equilibrium is generally slower. This suggests a more volatile period when house 

prices can deviate further from equilibrium and fundamentals, albeit strongly driven 

by real long term interest rates.
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as regards the variants (Table 6), we do not find a significant cubic term in 

the later period. on the other hand, the debt effect remains in the short run in all 

cases, with a comparable coefficient to the full period, and a negative long run 

effect in the anglo saxon countries, perhaps caused by the recent falls in prices in 

2007-2009. demography continues to be significant for the anglo saxon countries 

too. we find long run effects for the housing stock in the g7 and anglo saxon 

countries which are negative in line with theory, but no investment effects. Crises 

remain powerful determinants of house prices. most of these of course occurred 

after liberalisation in any case. we now find a long run as well as a short run effect 

of unemployment in all countries and the bank dominated ones. and wealth is a 

consistent determinant of house prices in the short run across the country groups.

5.4  aPPLying LeveRaged CoeFFiCienTs FoR The PRe LibeRaLisaTion PeRiod

although the above-cited results from Tables 5 and 6 add to knowledge, they 

remain unsatisfactory due to the long run income effect being zero. we accordingly 

go on to comment on the full sample regressions with the pre-liberalisation 

dummies (i.e. set at unity for unliberalised phasing to zero five years after 

liberalisation). so for example in Table 7, the variables labelled x*Lib show the 

absolute difference in the coefficient before liberalisation compared with after it. 

if all of these coefficients are insignificant, the equation is stable between the two 

regimes. if on the other hand there are some significant coefficients, it is indicative 

of structural change.

a first point to note from Table 7 is that the unleveraged coefficients are 

comparable to the basic estimates in Table 3 over the same time period, which is a 

favourable sign. as in Table 3, all of the coefficients are significant except for the 

long run effect of the long rate for the g7. as regards the leveraged coefficients, 

we can see that the short run is much more affected than the long run. we have 

evidence of a much lesser response to income growth since liberalisation for 

example (positive leveraged dummies are significant for all groups except the 

small and bank dominated). The short run interest rate effect was absent before 

liberalisation for the anglo saxon and g7 groups. and the serial correlation “bubble 

building” effect is much greater in the g7, anglo saxon and all countries groups 

since liberalisation (and also at 90% for the bank dominated countries). equally, 

the adjustment coefficient suggests that there was slower adjustment to the long 

run before liberalisation, apparently in contrast to the differences between Tables 

3 and 5. There are in contrast no significant coefficients for the long run, except 

that prior to liberalisation the small countries have a smaller long run interest rate 

coefficient. The income term is totally unchanged.

Looking at Table 8 where we leverage the variants, there are no significant 

effects or differences for the cube term. Results for debt are comparable to those 
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in Table 4, except that of course we are also permitting other terms to vary as 

well. The key result is again that for the small countries, where the debt effect 

in the short run was much greater before than after liberalisation. There is some 

evidence for a demographic effect in the g7 as well as the anglo saxon countries 

in the post liberalisation period, while supply effects only appear now in the g7. 

There is a positive crisis effect in the anglo saxon countries, which we attribute 

to a single observation – virtually all oeCd crises were after liberalisation. as 

regards unemployment, it appears to have impacted on house prices mainly before 

liberalisation in the g7 and anglo saxon countries, whereas for the smaller countries 

(and all countries) it is consistent across the sample. Finally, the financial wealth 

effect is apparent across the whole sample in first difference form only. noteworthy 

patterns from Table 8 are again that there are virtually no changes to the long run 

specifications, only some amendments to the short run results. 

Reflecting on the impact of macroprudential instruments, it seems likely that LTv 

limits could be incorporated as feeding through the discount factor, as they require 

further saving to take on the mortgage (the interest rate term) also affecting the 

volume of credit (the stock of mortgages would decelerate). Capital ratio increases 

could similarly be an interest rate effect although perhaps a better index would be 

the spread between deposit and loan rates – a form of risk premium.

5.5  quaRTeRLy esTimaTes FoR sweden

against the background of the panel estimation, we estimated an equation for 

sweden using quarterly data from 1970-2009 as a basis for the model simulations.16 

we include the key variables which are significant in the small countries panel, but 

also can include the spread between the deposit and lending rate, unlike in the 

cross country panel data where this variable is not available for most countries over 

a sufficiently long sample period. as noted, this variable can capture the impact of 

higher capital requirements for mortgage lending, affecting as it does the deposit 

rate and also the lending rate.

Four versions are shown in Table 9. The first has long run income homogeneity 

not imposed, the second has that restriction and the third includes estimates for the 

additional variable bank spreads between household loan and household deposit 

rates. The fourth imposes the same coefficient on spreads and long rates, as is 

required in the nigem model as discussed below.

as can be seen in Table 9, the equations are all well behaved statistically, 

with no autocorrelation or non-normality despite the differing regimes during 

estimation. There is however some evidence of heteroskedasticity, which may 

relate to the greater volatility of house prices in the more recent period. The only 

16 source: bis; quarterly data before 1986 were annual data interpolated.
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difference between pre and post liberalisation coefficients that was significant was 

the difference of income term, which is much larger prior to liberalisation. other 

significant short run terms are on wealth and liabilities, there is also a large serial 

correlation term (lagged difference of house prices) of around 0.5. There is no short 

run interest rate effect. The freely estimated long run income elasticity is around 

1.6, while there is also a significant long run interest rate and spread effect. The 

freely estimated spread effect is larger than the interest rate effect. 

it is the final column equation that is incorporated in our nigem simulations. 

it allows macroprudential policy to operate in three ways, via the long term real 

interest rate, via the spread (which affects household incomes as well as the 

cost of credit) and via the mortgage stock. on the other hand we note that this 

specification is not very “dynamic” in the sense that although there is a major 

serial correlation coefficient, the shocks feed through slowly given the low income-

difference term as well as the slow adjustment to the long run.

6  interactions of macroprudential policies with monetary 
policy, and simulations with the nigem model

in a final section of our work, we first review overall comments and the limited 

amount of technical work on macroprudential and monetary policies. we then 

go on to carry out simulations on the swedish component of the nigem model 

using the final equation in Table 9, comparing the effect of housing market 

related macroprudential policy with that of monetary policy and more general 

macroprudential instruments. we consider the impacts on house prices, real activity 

and also credit formation of the various shocks that can be imposed.

6.1  oveRaLL CommenTs

Looking first at the interaction of macroprudential with monetary policy, barrell et 

al (2010a and b) cited above have shown that the overall country adjustment in 

prudential policy to reduce crisis probabilities depends partly on macroeconomic 

volatility. so one argument one can make is that if monetary policy can reduce 

house price bubbles and imbalances in the current account, it impacts on 

macroprudential adjustment.

on the other hand, extant comments suggest it is more doubtful that 

macroprudential regulation will significantly affect the macro economy and hence 

the demands on monetary policy. This is based not only on niesR calculations but 

also the basel calculations that were made in Fsb (2010). according to simulations 

with macroeconomic models in various countries, 1% more capital and liquidity 

seems to take around 0.1% off gdP which is not huge and only 0.03% if all 

countries moved together. so in other words, the effect of regulatory tightening on 
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the macro economy are small so long as the tightening is gradual, which is a point 

relevant to monetary policy.

as the bis point out in their recent annual Report (2010), there are some 

benefits to monetary policy of a more active macroprudential policy. Less financial 

crises imply less economic fluctuation. if crisis risk can be reduced, interest rates 

are less likely to become ineffective due to financial distress, and also there will be 

less need to cut interest rates for financial stability in the downturn with possible 

inflation risks. Conflict between monetary and macroprudential policy is possible 

mainly well in advance of a crisis, since inflation may be subdued but there may be 

pressures on asset markets. Then one might wish to pursue a tight macroprudential 

policy and an easy monetary policy. once inflationary pressures also emerge both 

macroprudential and monetary policies should be tightened, but this may be too 

late to prevent a crisis. after a crisis, both policies should be loosened, although as 

noted there may be inflation risk from holding monetary policy too loose for too 

long.

6.2  exTanT TeChniCaL woRk

we note there are rather few papers that have sought to look at monetary and 

macroprudential policy together. These are typically in stylised calibrated models 

rather than estimated ones. and a comment from one such paper is relevant “within 

a standard macroeconomic framework, it is very difficult to derive a satisfactory 

way of modelling macroprudential objectives” (angelini et al 2010).

For example in kannan et al (2009) they use the standard new keynesian model 

as for example in gali (2009) and add, first, a choice on the part of households how 

much to invest in housing as well as how much to consume, second, a distinction 

between borrowers and lenders, and third, the lending rate is modelled as a mark-

up over the policy rate dependent on LTv ratios, the mark-up over funding rates, 

and in some simulations a macroprudential instrument. so for example a rise in 

house prices leads to a fall in LTvs and hence in mortgage rates even if the policy 

rate does not change. market competition can also affect the mark-up. hence, there 

can be endogenous house price and investment booms.

The general results are that strong monetary reactions to such financial 

accelerator effects that drive credit and asset price growth can improve macro-

economic stability compared with a simple Taylor rule, while a macro prudential 

tool against credit cycles, applied in a discretionary manner, could also stabilise the 

economy. such rules would entail additional capital or provisioning when credit 

grows in excess of a certain rate. They note however that because it is not always 

straightforward to identify the cause of house price movements, a rigid rule could 

increase macroeconomic instability. in particular, whereas a relaxation in lending 

standards (financial shock) can be well catered for by rules, this is not the case for 
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an increase in productivity (real shock). in the latter case resisting rises in credit 

would be inappropriate and cause undershooting of inflation targets.

angelini et al (2010), use a similar dynamic general equilibrium model of the 

euro area to address the issue of appropriate macroprudential tools and rules 

and their interaction with monetary policy. Their extensions of the dsge model 

are for a banking sector with capital, loans to households and firms and deposits 

from households. interest rates are sticky owing to banks’ market power. There 

are risk sensitive capital requirements generating procyclicality and heterogeneous 

creditworthiness of agents. The macroprudential policies are capital requirements 

and loan to value ratios, where the latter gives rise to credit rationing for households 

given the value of the housing stock. The former affects both firms and households, 

by contrast.

They find that macroeconomic volatility can be reduced by active management 

of macroprudential instruments in cooperation with monetary policy but the 

benefits are not large. when there is a technology shock, macroprudential policy 

should focus on output and not loans or equity prices, for the capital based rule, 

but loans is preferred in the case of the LTv. when there is a credit crunch shock, 

that destroys bank capital, both policies should focus on loan growth. overall, the 

capital policy is more effective at reducing volatility of output growth, and LTv at 

reducing variance of the loan/gdP ratio, suggesting there is in their model a trade-

off of stabilising economic activity and financial stability. 

as regards the coordination issue, both policies operate partly by affecting 

the interest rate on loans. in a cooperative game between policymakers output 

variability is reduced. but if there is a non-cooperative nash equilibrium, then 

substantial coordination problems emerge. in other words, there is a risk of 

coordination failure if suitable coordinating mechanisms are not devised.

Finally angeloni and Faia (2009), give a dsge model with a competitive banking 

sector and the possibility of bank runs, where the monetary policy is allowed 

to react to asset prices and leverage as well as inflation and output, and capital 

requirements can be pro or anti cyclical. There is a need for mildly counter cyclical 

capital requirements and a monetary policy that reacts to asset prices or leverage as 

well as inflation.

as noted by angelini et al (2010) a difficulty of all these is that systemic risk 

cannot readily be modelled, although stabilising the loans/gdP ratio and gdP 

growth around their steady state values could be justified by definitions of 

macroprudential aims such as those of the bank of england “the stable provision of 

financial intermediation services to the wider economy, avoiding the boom and bust 

cycle in the provision of credit”. of course, systemic risk will heighten economic 

volatility, and the loans/gdP ratio may be one factor underlying systemic risk 

(although we argue in section 2 that it is not the most important one).
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6.3  nigem simuLaTions

we turn now to simulations using the nigem sub-model for sweden. The nigem 

model is presented in appendix 1. in sum, it contains elements of demand, 

including consumption, and a supply side with a production function that is driven 

by technology and the user cost of capital which is the main determinant of the 

development of the economy in the longer term. Financial markets are forward 

looking, as are factor markets. i.e. incorporating rational expectations. all of these 

may be affected by financial regulation. when banks increase the spread between 

borrowing and lending rates for individuals it changes their incomes, and can also 

change their decision making on the timing of consumption, with the possibility 

of inducing sharp short term reductions. The volumes of deposits and lending 

that result are demand determined. Changing the spread between borrowing and 

lending rates for firms may change the user cost of capital and hence the equilibrium 

level of output and capital in the economy in a sustained way.

we contend that nigem offers the advantage of being a description of the 

economy and not a theoretical abstract as is true of dsge models, which may not 

well describe the economy. The latter is a weakness of models such as meh and 

moran (2008) which seek to identify some potential influence of banks on the 

economy. The rational expectations features of nigem increase realism further 

and reduce the impact of the Lucas critique. as regards the modelling of banking 

sectors’ influence in terms of spreads between borrowing and lending rates, in 

a global macromodel this was pioneered by niesR in its work on the impact of 

capital adequacy regulation (barrell et al 2009), where other influences on spreads 

besides capital include measures of borrower risk. goodhart (2010) has argued 

that determining spreads is precisely the way that banks should be incorporated in 

macro models, and not either ignored or set out in terms of the “money multiplier”, 

see also woodford (2010). operating via spreads’ impact on investment, the stock 

of capital and hence, via the production function, output, nigem offers a highly 

realistic and plausible view of the economy and banks’ role therein.17

we undertook a number of modifications of the existing swedish nigem model, 

with first an inclusion of housing wealth in the consumption function. second, 

we allowed the increase in household liabilities to be driven by housing wealth 

(previously it had been driven by income). and third, we included the house price 

equation set out in column 4 of Table 9, which incorporates an income, wealth and 

mortgage stock effect as well as an effect of long real rates and the household 

sector lending spread (the previous equation had included only the interest rate 

terms). hence the effect of banks on the economy via lending spreads is broadened 

17 we note that the meh and moran (2008) paper cited above, bank lending does not operate via 
spreads explicitly but rather in a form of quantity rationing of credit, where it is only after the 
investment that returns to banks are made explicit.
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from fixed investment, the stock of capital and consumption to also include house 

prices. The new equations are shown in appendix 2.

as regards the simulations, we describe seven differing ones. First there is a 

0.5 percentage point rise in technical progress, which boosts long term growth. 

There is a fiscal tightening, which is equivalent to 1% of gdP off government 

consumption, with the target for the government deficit raised by 1% so tax 

adjustment is mitigated. There is a fiscal easing which is 1% of gdP on government 

consumption There is a 3 percentage point rise in the intervention rate for 2 years, 

showing the impact of tighter monetary policy. we then have three macroprudential 

simulations. one is for a 3 percentage point rise in the bank spread for mortgages 

only (Lendw) (showing the effect of higher countercyclical capital requirements 

on mortgages), for 2 years. we then do this for all bank lending so it also affects 

the spread for the corporate sector (iPRem). and finally we seek to proxy a fall in 

regulated LTvs by simply shocking the implicit user cost of housing by 3 percentage 

points for 2 years. The main difference between Lendw and user cost is simply the 

effects of Lendw on personal income which is absent for the user cost shock. Then 

we present the results in a series of tables. our main focus is on the monetary and 

macroprudential simulations, the others are there mainly for comparison purposes 

and to validate the properties of the model.

Table 10 shows the impact of the simulations on gdP. it can be seen that all 

sectors capital adequacy has a similar effect to monetary policy. This is largely due 

to the impact of the iPRem variable on investment, because the corresponding 

fall in gdP where only the spread for the housing market is widened is much less, 

around 0.2% off gdP after 2 years compared to 1.1% for monetary policy and 

1.4% for economy wide capital adequacy. even more subdued is the response of 

output to the LTv proxy, which by construction does not affect personal income 

and hence consumption directly, but only affects consumption via the value of 

housing wealth. note that we do not build in a possible response of saving to a 

lower LTv, as people save more to buy a house.

as regards inflation, (Table 11) monetary policy is more effective than 

macroprudential policies, although there is some effect of the latter also on 

inflation from the all sectors capital adequacy simulation. we show house prices as 

a deviation in terms of levels from base in Table 12 . The macroprudential policies 

are more effective at reducing house prices than monetary policy of the same 

magnitude (3 pcp for two years). This no doubt relates partly to the term structure 

effect of the short intervention rate being less than one to one on the long real rate 

that enters house price determination. The greatest effect is from the all sectors 

capital adequacy simulation which affects house prices via personal disposable 

income as well as directly. The other macroprudential policies are quite comparable 

however. 
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Table 13 looks at changes in the stock of personal debt. This is driven largely by 

housing wealth, as shown in appendix 2 so falls in line with house prices. again the 

impact is much greater for macroprudential than monetary policies, calibrated in the 

manner we have chosen. Table 14 shows housing wealth moving in line with house 

prices. This variable enters the determination of consumption as does personal 

disposable income (Table 15) which falls considerably more in the monetary policy 

than in the macroprudential simulations, although “other personal income” declines 

in the case of widening spreads in the lending market from Lendw. note that there 

is by construction virtually no change to Pdi for the case of LTv limits, and we 

consider this to be realistic.

we finally construct two key macroprudential indicators, namely debt/housing 

and debt/personal disposable income and consider how many percentage points 

the ratios change. in the case of housing market gearing (Table 16) monetary 

policy raises gearing in each case since it affects housing wealth proportionately 

more than it does debt. in contrast, the macroprudential policies start to reduce 

the ratio, in the case of an LTv policy in the third year and for the two capital 

adequacy policies slightly later on. The debt/income ratio (Table 17) is also raised 

by monetary policy for the first three years, before declining thereafter. The LTv 

policy, which reduces debt while leaving income unchanged, unambiguously 

reduces the ratio. For the capital adequacy simulations the effect is again delayed 

till after the policy is taken off, although there are marked reductions in years 3 to 

5 in each case.

summarising briefly, we need to caution the reader that model simulations can 

only be imperfectly calibrated. it would be hard to devise a policy that makes an 

exact change in the spread via capital adequacy equivalent to 3 percentage points, 

for example. nevertheless, we contend that the results are of interest in showing 

that monetary policy is superior in addressing inflation and for the most part output. 

That said, a rise in capital requirements which gives rise to 3 pcp wider spreads 

for households and corporations has a major effect on gdP, indeed greater than 

a 3 pcp rise in intervention rates for the same period. it appears to generate more 

volatility in gdP for a given macroprudential effect than do the housing market 

related tools.

in terms of housing market variables, the macroprudential policies seem to 

be more effective, although monetary tightening also has a major effect on 

house prices and correspondingly on housing wealth. The restraint of debt by the 

macroprudential policies is much more effective, operating as it does largely via 

house prices and housing wealth. we see that an LTv policy can restrain house 

prices while not impacting on personal income in the same way as capital adequacy 

based policies. it is correspondingly better at reducing debt/wealth and debt/

income ratios, at least in the first two years of the simulation. we should note that 



270  The Riksbank’s inquiRy inTo The Risks in The swedish housing maRkeT 

n  n ChaPTeR iii.2

the model excludes confidence effects that could differ between these policies, as 

well as any adjustment to the saving/consumption balance due to LTv restrictions.

against the background of these results, as well as the theoretical work 

summarised in section 6.2, we suggest that the housing market linked 

macroprudential tools could be a useful complement for monetary policy even in 

a country like sweden where there is no constraint on use of monetary policy for 

domestic stabilisation – and all the more for countries such as those in the euro zone 

with a fixed exchange rate.

Conclusion

against the background of the subprime crisis, where housing was implicated in 

the financial crisis in countries such as the us, as well as the ongoing discussions 

regarding basel iii, there has been renewed interest in both macroprudential 

regulation in general and countercyclical and macroprudential regulation focused on 

the housing sector in particular. however, although a number of “building blocks” 

exist, the literature on macroprudential policy in respect of housing is quite thin. 

There are some descriptions of national experience and some tentative econometrics 

on the success of such policies, as well as theoretical papers but little beyond that. 

we have sought to contribute to reflection in this area by taking a wide point 

of view and surveying the literature on housing market dynamics with a view to 

finding possible links to financial instability as well as potential macroprudential 

tools for dampening disruptive tendencies. we then went on to estimate house price 

equations and evaluate nigem model simulations for sweden with the same aim.

summarising our work, we note a number of empirical papers which suggest a 

link from house prices to banking crises. notably, we highlight barrell et al (2010a 

and b) which show that house prices are a key indicator of banking crises. on the 

other hand, we also note that housing losses have not tended historically to lead to 

bank collapses, except in the us where housing loans are non-recourse. it is rather 

commercial property which is the biggest risk to banks, and the predictive power 

of house prices might be seen as partly linked to the close relation of the various 

real estate prices. however, house prices may also influence banking crises via the 

wealth effect of housing on consumption, falls in which may drive defaults for 

producers of consumer goods and services, and for the unemployed.

such results underpin the growing consensus that housing markets in general 

and house prices in particular need to be monitored in macroprudential surveillance. 

monetary policy can influence house prices via a number of channels, including the 

user cost of capital, expectations of house price movements, housing supply, wealth 

effects (although the size of the housing wealth effect is disputed), credit effects 

on consumption and credit effects on housing demand. hence, there is an ongoing 

debate as to whether monetary policy should respond to house prices directly, 
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particularly if there is evidence of deviations from their fundamental determinants. 

The debate can be summarised by two points of view, whether policy should “lean” 

against house prices generating potential risk independently of forecasts of inflation 

and the output gap, or whether it should concentrate on the latter and “clean up” if 

there is a crisis following a house price collapse.

notably in countries where monetary policy is taken up with other objectives 

(e.g. with a fixed exchange rate) there has been ongoing development of policies 

to influence housing markets via banking regulations, notably limits of allowable 

loan to value ratios, and variable capital requirements on bank lending for house 

purchase. These complement the basel rules which focus on capital regulations 

across the whole of banks’ balance sheets. however, the effectiveness of housing 

market specific macroprudential regulations is not fully empirically proven beyond 

their impact on lending, perhaps partly due to the short periods over which they 

have been introduced in most countries. There are nevertheless some tentative 

results suggesting that default rates and house prices are affected by such policies.

Policy can only operate effectively on housing in a context where the 

determinants of house prices are well understood. in the literature, house prices 

are typically estimated in a cointegrating framework where long and short run 

influence arise from personal income and a user cost variable (where the latter 

may incorporate not only interest rates but also taxes and expected house price 

appreciation). Population and construction costs may also enter. serial correlation in 

the short run is a feature of many house price equations. on the other hand, most 

empirical studies omit some influences that might be expected to impact on house 

prices. These include financial liberalisation, banking crises, the mortgage stock 

(especially before liberalisation), unemployment, regulations on housing supply, the 

housing stock or the flow of investment , financial wealth as a portfolio balance 

effect, and interest rate spreads on mortgage lending.

in our empirical work, we capture not only the conventional effects but also 

a number of those typically omitted from existing work, such as banking crises, 

unemployment, gross financial wealth and the mortgage stock. we find that 

there are regime shift changes between pre and post liberalisation periods, with 

a lesser impact of the mortgage stock and a smaller short term income effect 

after liberalisation. however, long run determinants of house prices are consistent 

between the two periods, for the most part. some variables that could be helpful in 

estimation of the effect of macroprudential policies are absent for most countries, 

notably a marginal LTv ratio and data on spreads between lending and borrowing 

rates. The latter was helpfully available for sweden however. indeed, estimation of 

an equation for sweden includes a significant mortgage spread.

in our estimation we have shown that a number of potential macroprudential 

effects can be captured in freely estimated house price equations. notably, we can 
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have effects arising via the user cost, which can proxy LTv limits, spreads, which 

can proxy for changing capital ratios, as well as a mortgage stock effect. 

as noted the mortgage stock effects were stronger in the period before financial 

liberalisation, which raises the issue of what “regime” tough macroprudential policy 

will bring the housing market to. will it lead to renewed rationing and a return 

to the past, or will it rather be consistent with a free market in house prices and 

housing finance? in our view the types of policy under consideration are unlikely to 

be so draconian as to return the housing market to a 1970s style rationing. 

Finally, there is evidence from our nigem simulations that macroprudential 

policies can have a distinctive impact on the economy, focused on the housing 

market, which could helpfully complement monetary policy at most points in the 

cycle. These results are in turn broadly consistent with the small volume of work 

assessing theoretically how macroprudential policies may affect the economy. a 

generalised rise in capital adequacy is shown to have a quite marked impact in gdP, 

mainly via investment rather than consumption, however. a more focused capital 

adequacy rise for mortgage lending only or an LTv policy appear to have scope to 

reduce house prices with less effect on the rest of the economy than other options, 

although it may of course be more subject than capital adequacy based policies to 

disintermediation. Capital adequacy for mortgage lending affects gdP more than 

the LTv policy since it impacts more on personal income and hence consumption. 

monetary policy does of course also affect housing market variables but also has 

a greater effect on the wider economy, as do generalised rises in capital ratios 

affecting all lending. 

overall, we suggest that the housing market specific macroprudential tools could 

be a useful complement for monetary policy even in a country like sweden where 

there is no constraint on use of monetary policy for domestic stabilisation – and 

they could be particularly helpful for countries such as those in the euro zone with a 

fixed exchange rate.



The Riksbank’s inquiRy inTo The Risks in The swedish housing maRkeT   273 

ChaPTeR iii.2 n  n

References

angelini P, neri s and Panetta F (2010), “grafting macroprudential policies in 
a macroeconomic framework; choice of optimal instruments and interaction 
with monetary policy” paper presented at a conference on “Procyclicality and 
Financial Regulation”, Tilburg, 11-12 march 2010

angeloni i and Faia e (2009), “a tale of two policies, prudential regulation and 
monetary policy with fragile banks”, kiel working Papers 1569, kiel institute for 
the world economy.

aron, J., muellbauer, J. and murphy, a. (2007). “housing wealth, Credit Conditions 
and uk Consumption”. discussion Paper, Centre for economic Policy Research, 
London.

baltagi, b.h., (2005), “econometric analysis of Panel data”. John wiley, London.

barrell R, davis e P, Fic T., holland d., kirby s., and Liadze i (2009) “optimal 
regulation of bank capital and liquidity: how to calibrate new international 
standards” Fsa occasional Paper no. 38, october

barrell, R., davis, P., karim, d., Liadze, i., (2010a). “bank regulation, property prices 
and early warning systems for banking crises in oeCd countries”. Journal of 
banking and Finance vol. 34  pp 2255–2264.

barrell, R., davis, e.P., karim, d., Liadze, i., (2010b). “Calibrating macroprudential 
policy”, niesR discussion Paper no. 354.

basel Committee (2010), “Countercyclical capital buffer proposal - consultative 
document”, bis, basel, July 2010

berg s a (1993), “The banking Crisis in the scandinavian countries”, in “FidiCia, an 
appraisal”, FRb Chicago banking Conference Proceedings, 441-9.

bernanke, b. s. and gertler, m. (1999), “monetary Policy and asset Price volatility,” 
Federal Reserve bank of kansas City economic Review, 84, 17-51. 

bernanke, b.s. and gertler, m. (2001), “should Central banks Respond to 
movements in asset Prices?”, american economic Review, 91, 253-257.

bohl, m. T., siklos, P., L. and werner, T. (2004). “asset Prices in Taylor Rules: 
specification, estimation, and Policy implications for the eCb,” discussion Paper 
series 1: economic studies 2004,22, deutsche bundesbank, Research Centre.

borio, C. (2009), “The macroprudential approach to regulation and supervision, 
what? how why?” presentation to the banque de France and Toulouse school 
of economics Conference on “the future of financial regulation”, 28 January 
2009

borio C, drehmann m, gambacorta L, Jimenez g and Trucharte C (2010), 
“Countercyclical capital buffers; exploring options”, bis working Paper no. 317.

borio, C and Lowe, P (2002). “assessing the Risk of banking Crisis”, bis quarterly 
Review, december 2002.

borio C., and drehmann m., (2009). “assessing the risk of banking crises – 
revisited”. bis quarterly Review, march.



274  The Riksbank’s inquiRy inTo The Risks in The swedish housing maRkeT 

n  n ChaPTeR iii.2

borio, C and i shim (2007): “what can (macro-)prudential policy do to support 
monetary policy?”, bis working Papers, no 242, december.

borio, C, C Furfine and P Lowe (2001), ”Procyclicality of the financial system and 
financial stability: issues and policy options”, in “marrying the macro- and micro-
prudential dimensions of financial stability”, bis Papers, no. 1, march, pp 1-57.

buiter, w. (2010). “housing wealth isn’t wealth”. economics discussion Papers 
2009-56, kiel institute for the world economy

Calomaris, C, w. and gorton, g, (1991). “The origins of banking Panics: models, 
Facts and bank Regulation”, in R. glenn hubbard, ed., Financial markets and 
Financial Crises. university of Chicago Press. 

Calvo, guillermo, izquierdo, a. alejandro and Talvi, e. (2003). “sudden stops, 
the Real exchange Rate and Fiscal sustainability: argentina’s Lessons”. nbeR 
working Paper. 

Cameron, gavin, muellbauer, John and murphy, anthony (2006). “was There a 
british house Price bubble? evidence from a Regional Panel,” CePR discussion 
Papers 5619.

Capozza, d.R., hendershott, P.h., mack, C. and mayer, C.J., (2002). “determinants 
of Real house Price dynamics”, nbeR working Paper, 9262.

Caprio, g., and klingebiel, d., (2003), “episodes of systemic and borderline financial 
crises”. world bank Research dataset.

Case, k. e. and shiller, R. J. (2003). “is There a bubble in the housing market?” 
brookings Papers on economic activity, 2, pp 299 – 362.

Cecchetti, s.g., genberg, h. and wadhwani, s. (2002), ‘asset prices in a flexible 
inflation targeting framework’, in hunter, w.C., kaufman, g.g. and Pomerleano, 
m. (eds), asset Price bubbles: The implications for monetary, Regulatory and 
international Policies, miT Press, pp. 427-44.

CgFs (2010), “macroprudential instruments and frameworks: report published by 
the Committee on the global Financial system” 21 may 2010, basel 

Collyns, C. and senhadji, a. (2002). Lending booms, Real estate bubbles and the 
asian Crisis. imF working Paper, w/P/ 02/20.

davis, e. P. (1999). “Financial data needs for macroprudential surveillance – what 
are the key indicators of Risks to domestic Financial stability?” Centre for 
Central banking studies, bank of england, number 2, october.

davis e P (2010), “new international evidence on asset-Price effects on investment, 
and a survey for Consumption”, forthcoming, oeCd economic studies

davis, e. P. and karim, d. (2010). “macroprudential Regulation: The missing Policy 
Pillar”. national institute economic Review, vol. 211, no 1, pp 67-80.

davis e P and Zhu h (2010), “bank lending and commercial property cycles, some 
cross country evidence” forthcoming, Journal of international money and 
Finance

demirguc-kunt, a. and detragiache, e. (1998). “The determinants of banking 
Crises in developed and developing Countries”. imF staff Paper, vol. 45, no. 1, 
international monetary Fund, washington.



The Riksbank’s inquiRy inTo The Risks in The swedish housing maRkeT   275 

ChaPTeR iii.2 n  n

demirgüç-kunt, a and detragiache, e (2005). “Cross-Country empirical studies 
of systemic bank distress: a survey.” imF working Papers 05/96, international 
monetary Fund.

disyatat, P. (2010). “inflation Targeting, asset Prices and Financial imbalances: 
Contextualising the debate”. Journal of Financial stability, vol. 6, pp 145 – 155.

engle, R.F., granger, C.w.J., (1987), “Co-integration and error correction: 
representation, estimation and testing”, econometrica 55, 251–276

Fawley, b. and Juvenal L. (2010). “monetary Policy and asset Prices”. economic 
synopses, Reserve bank of st. Louis.

Fernandez-Corugedo, e. and muellbauer, J. (2006). “Consumer credit conditions in 
the united kingdom,” bank of england working papers 314.

Financial stability board (2010), “an assessment of the long-term economic impact 
of stronger capital and liquidity requirements”, basel, august 2010

Fsa (2009). “The Turner Review: a Regulatory Response to the global banking 
Crisis”. Financial services authority, march 2009.

gali J (2009), “monetary policy, inflation and the business cycle”, Princeton 
university Press

gallin, J (2006). ‘’The Long-Run Relationship between house Prices and income: 
evidence from Local housing markets ,’’ Real estate economics, vol. 34 (Fall 
2006), pp. 417-438

gattini, L and hiebert, P (2010). “Forecasting and assessing euro area house Prices 
Through the Lens of key Fundamentals”, eCb working Paper series, no 1429/ 
october 2010.

gerlach, s. and w. Peng (2005): “bank lending and property prices in hong kong.”, 
Journal of banking and Finance, 29, 461-481.

goodhart C a e (2010), “money, credit and bank behaviour: need for a new 
approach” national institute economic Review, 214

gorton, g. (1988). “banking Panics and business Cycles”. oxford economic Papers, 
vol. 40, issue 4., pp. 751 – 81.

harding R (2010) “alternative tools: macroprudential line joins armoury to avert 
new crisis”, Financial Times, october 7th

hendershott, P. (1980). “Real user Costs and the demand for single-Family 
housing”. brookings Papers on economic activity, vol. 2.

hendry, d.F., (1984), “econometric modelling of house prices in the united 
kingdom” in: hendry, d.F., wallis, k.F. (eds.), econometrics and quantitative 
economics. basil blackwell, oxford, pp. 135–172.

himmelberg, C. mayer, C. and sinai, T. (2005). “assessing high house Prices: 
bubbles, Fundamentals and misperceptions”. Journal of economic Perspectives, 
vol. 19, pp 67 – 92.

holly, s., Pesaran, h. m. and yamagata, T. (2010). “spatial and Temporal diffusion 
of house Prices in the uk”, forthcoming in Journal of urban economics.



276  The Riksbank’s inquiRy inTo The Risks in The swedish housing maRkeT 

n  n ChaPTeR iii.2

hott, C and monnin, P (2008). “Fundamental Real estate Prices: an empirical 
estimation with international data”. The Journal of Real estate Finance and 
economics, issue 4, vol. 36, pp 427-450.

imF (2000). “macroprudential indicators of Financial system soundness”. 
occasional Paper 192, april 2000.

kaminsky, g. and Reinhart, C. (1999). “The Twin Crises: The Causes of banking and 
balance of Payment Problems”. american economic Review, vol. 89, no 3, pp 
473-500.

kannan P, Rabanal P and scott a (2009), “monetary and macroprudential policy 
rules in a model with house price booms”, imF working Paper no 09/251

kao, C., (1999), “spurious regression and residual-based tests for cointegration in 
panel data”, Journal of econometrics 90, 1–44.

mcCarthy, J. and Peach, R. w. (2004). “are home Prices the next bubble?”. Federal 
Reserve bank of new york economic Policy Review, december.

mcCauley R (2009), “macroprudential tools in emerging markets”, Paper written 
for Central bank of nigeria‘s 50th anniversary international Conference on 
“Central banking, financial system stability and growth“, session on “Rethinking 
regulation for financial system stability and growth”, abuja, 4-9 may 2009

meen, geoffrey (2002). “The Time series behaviour of house Prices: a Transatlantic 
divide?”. Journal of housing economics, vol. 11, pp 1 – 23.

meh C and moran k (2008), “The role of bank capital in the propagation of 
shocks” bank of Canada working paper no 2008-36

miles, d and Pillonca, v (2008). “Financial innovation and european housing and 
mortgage markets,” oxford Review of economic Policy, oxford university Press, 
vol. 24(1), pages 145-175.

mishkin,F. s. (2007). “housing and the monetary Transmission mechanism,” 
Proceedings, Federal Reserve bank of kansas City, pages 359-413.

muellbauer, J and murphy, a, (1997), “booms and busts in the uk housing market,” 
economic Journal, Royal economic society, vol. 107(445), pages 1701-27

muellbauer J., and murphy, a. (1989). ‘why has Personal saving Collapsed?”. 
Credit suisse First boston Research.

muellbauer J., and murphy, a. (2008). ‘housing markets and the economy: The 
assessment’. oxford Review of economic Policy, vol. 24, no 1, pp 1-33.

oeCd (2000), “oeCd economic outlook”. organisation for economic Cooperation 
and development, Paris

oeCd (2005), “Recent house price developments, the role of fundamentals”, oeCd 
economic outlook 78, 123-154 

oeCd (2010). “Resolving and avoiding unsustainable imbalances in the euro 
area”. economics department working Paper no. 827.

Pesaran, m.h., shin, y., (1995) “an autoregressive distributed Lag modelling 
approach to Cointegration analysis”, university of Cambridge. dae working 
Paper 9514.



The Riksbank’s inquiRy inTo The Risks in The swedish housing maRkeT   277 

ChaPTeR iii.2 n  n

Poole, w. (1972). “housing Finance under inflationary Conditions” in ways to 
moderate Fluctuations in housing Construction, Federal Reserve staff study 
(washington: board of governors of the Federal Reserve system).

Poterba, J. m. (1984). “Tax subsidies to owner-occupied housing: an asset 
market approach”. quarterly Journal of economics, vol. 99, pp 729 – 752.

quan, d C., and quigley, J (1991). “Price Formation and the appraisal Function in 
Real estate markets”. The Journal of Real estate Finance and economics, vol. 4, 
pp 127 – 146.

Reinhart, C m. and Rogoff, k s. (2008). “is the 2007 us sub-prime Financial Crisis 
so different? an international historical Comparison.” american economic 
Review, vol. 98, no 2, pp 339-44

Reinhart, C. and Reinhart, v. (2008). “Capital Flow bonanzas: an encompassing 
view of the Past and Present”. CePR discussion Papers, no. 6996.

saurina J (2009), “dynamic provisioning, the experience of spain”, Crisis Response 
note no 7, world bank, washington dC

shiller, R (1990). “market volatility and investor behavior.” american economic 
Review, vol. 80, pp. 58-62.

shiller, R (2007). “understanding Recent Trends in house Prices and home 
ownership,” nbeR working Papers 13553, national bureau of economic 
Research, inc.

Terrones m and otrok C (2004), “The global house price boom”, imF world 
economic outlook, september

van den noord, P (2005). “Tax incentives and house Price volatility in the euro 
area: Theory and evidence,” economie internationale, CePii research center, 
issue 1q, pages 29-45.

wadhwani, s (2008). “should monetary Policy Respond to asset Price bubbles? 
Revisiting the debate.” Fmg special Papers sp180, London school of economics.

whyte, P (2010). “how to Restore Financial stability”. Centre for european Reform, 
January 2010.

wong e and hui C-h (2010) “Loan-To-value Ratio as a macroprudential Tool –
hong kong experiences”, mimeo, Research department, hong kong monetary 
authority

woodford m (2010), “Financial intermediation and macroeconomic analysis”, 
Journal of economic Perspectives, 24/4, 21–44



278  The Riksbank’s inquiRy inTo The Risks in The swedish housing maRkeT 

n  n ChaPTeR iii.2

a
u

bg
C

n
d

k
Fn

FR
g

e
g

R
iR

h
ou

se
 p

ric
es

 (
Ph

)
19

70
-2

0
09

19
70

-2
0

09
19

70
-2

0
09

19
70

-2
0

09
19

70
-2

0
09

19
70

-2
0

09
19

70
-2

0
09

19
94

-2
0

09
19

70
-2

0
09

in
te

rv
en

tio
n 

ra
te

 (
in

T
)

19
68

-2
0

09
19

61
-2

0
09

19
61

-2
0

09
19

76
-2

0
09

19
70

-2
0

09
19

65
-2

0
09

19
61

-2
0

09
19

61
-2

0
09

19
71

-2
0

09

C
on

su
m

er
s 

ex
pe

nd
itu

re
 d

efl
at

or
 (C

e d
)

1 9
61

-2
0

09
19

61
-2

0
09

19
61

-2
0

09
19

61
-2

0
09

19
61

-2
0

09
19

61
-2

0
09

19
61

-2
0

09
19

61
-2

0
09

19
61

-2
0

09

R
ea

l p
er

so
na

l d
is

po
sa

bl
e 

in
co

m
e 

(R
Pd

i)
19

61
-2

0
09

19
70

-2
0

09
19

61
-2

0
09

19
71

-2
0

09
19

63
-2

0
09

19
61

-2
0

09
19

61
-2

0
09

19
77

-2
0

09
19

61
-2

0
09

R
ea

l l
on

g 
te

rm
 in

te
re

st
 r

at
e 

(L
R

R
)

19
70

-2
0

09
19

62
-2

0
09

19
62

-2
0

09
19

62
-2

0
09

19
72

-2
0

09
19

66
-2

0
09

19
62

-2
0

09
19

62
-2

0
09

19
71

-2
0

09

Pe
rs

on
al

 d
eb

t 
(L

ia
bs

)
19

77
-2

0
09

19
61

-2
0

09
19

61
-2

0
08

19
61

-2
0

09
19

79
-2

0
09

19
71

-2
0

09
19

71
-2

0
09

19
84

-2
0

09
19

61
-2

0
08

Pe
rs

on
al

 n
et

 fi
na

nc
ia

l w
ea

lth
 (

n
w

)
19

70
-2

0
09

19
61

-2
0

09
19

61
-2

0
08

19
61

-2
0

09
19

79
-2

0
09

19
70

-2
0

09
19

71
-2

0
09

19
6

4-
20

09
19

75
-2

0
08

u
n e

m
pl

oy
m

en
t 

ra
te

 (
u

)
1 9

70
-2

0
09

19
65

-2
0

09
19

65
-2

0
09

19
70

-2
0

09
19

70
-2

0
09

19
68

-2
0

09
19

65
-2

0
09

19
61

-2
0

09
19

61
-2

0
09

h
o u

si
ng

 in
ve

st
m

en
t 

(i
h

)
1 9

61
-2

0
09

19
61

-2
0

09
19

61
-2

0
09

19
61

-2
0

09
19

61
-2

0
09

19
61

-2
0

09
19

70
-2

0
09

19
70

-2
0

09
19

70
-2

0
09

g
r o

ss
 d

om
es

tic
 p

ro
du

ct
 (g

d
P )

19
61

-2
0

09
19

61
-2

0
09

19
70

-2
0

09
19

70
-2

0
09

19
70

-2
0

09
19

70
-2

0
09

19
70

-2
0

09
19

70
-2

0
09

19
70

-2
0

09

h
ou

si
ng

 s
to

ck
 e

st
im

at
e 

(R
h

s)
19

61
-2

0
09

19
61

-2
0

09
19

61
-2

0
09

19
61

-2
0

09
19

61
-2

0
09

19
61

-2
0

09
19

70
-2

0
09

19
70

-2
0

07
19

70
-2

0
08

To
ta

l p
op

ul
at

io
n 

(P
o

P )
19

61
-2

0
09

19
61

-2
0

09
19

61
-2

0
09

19
61

-2
0

09
19

61
-2

0
09

19
61

-2
0

09
19

61
-2

0
09

19
61

-2
0

09
19

61
-2

0
09

20
-3

9 
ag

e 
gr

ou
p 

(2
03

9)
19

61
-2

01
0

19
61

-2
01

0
19

61
-2

01
0

19
61

-2
01

0
19

61
-2

01
0

19
61

-2
01

0
19

61
-2

01
0

19
61

-2
01

0
19

61
-2

01
0

n
ot

e.
 C

ou
nt

ry
 c

od
es

 a
re

 a
us

tr
al

ia
 a

u
, b

el
gi

um
 b

g
, C

an
ad

a 
C

n
, d

en
m

ar
k 

d
k

, F
in

la
nd

 F
n

, F
ra

nc
e 

FR
, g

er
m

an
y 

g
e,

 g
re

ec
e 

g
R

, i
re

la
nd

 iR
, i

ta
ly

 iT
, J

ap
an

 J
P,

 n
et

he
rl

an
ds

 n
L,

 a
us

tr
ia

 o
e,

 P
or

tu
ga

l P
T,

 s
w

ed
en

 s
d

, 
sp

ai
n 

sP
, t

he
 u

ni
te

d 
k

in
gd

om
 u

k
 a

nd
 t

he
 u

ni
te

d 
st

at
es

 u
s.

Ta
bl

e 
1.

 D
at

a 
sa

m
pl

e



The Riksbank’s inquiRy inTo The Risks in The swedish housing maRkeT   279 

ChaPTeR iii.2 n  n

iT
JP

n
L

o
e

PT
sd

sP
u

k
u

s

h
ou

se
 p

ric
es

 (
Ph

)
19

70
-2

0
06

19
61

-2
0

09
19

70
-2

0
09

19
70

-2
0

09
19

88
-2

0
09

19
70

-2
0

09
19

71
-2

0
09

19
6

4-
20

09
19

70
-2

0
09

in
te

rv
en

tio
n 

ra
te

 (
in

T
)

19
61

-2
0

09
19

61
-2

0
09

19
62

-2
0

09
19

61
-2

0
09

19
72

-2
0

09
19

63
-2

0
09

19
77

-2
0

09
19

61
-2

0
09

19
71

-2
0

09

C
on

su
m

er
s 

ex
pe

nd
itu

re
 d

efl
at

or
 (C

ed
)

19
61

-2
0

09
19

65
-2

0
09

19
61

-2
0

09
19

70
-2

0
09

19
70

-2
0

09
19

61
-2

0
09

19
61

-2
0

09
19

61
-2

0
09

19
61

-2
0

09

R
ea

l p
er

so
na

l d
is

po
sa

bl
e 

in
co

m
e 

(R
Pd

i )
19

65
-2

0
09

19
70

-2
0

09
19

70
-2

0
09

19
70

-2
0

09
19

70
-2

0
09

19
61

-2
0

09
19

6
4-

20
09

19
61

-2
0

09
19

61
-2

0
09

R
ea

l l
on

g 
te

rm
 in

te
re

st
 r

at
e 

(L
R

R
)

19
62

-2
0

09
19

67
-2

0
09

19
62

-2
0

09
19

71
-2

0
09

19
71

-2
0

09
19

62
-2

0
09

19
80

-2
0

09
19

62
-2

0
09

19
62

-2
0

09

Pe
rs

on
al

 d
eb

t 
(L

ia
bs

)
19

72
-2

0
09

19
71

-2
0

09
19

61
-2

0
08

19
70

-2
0

09
19

61
-2

0
08

19
61

-2
0

09
19

61
-2

0
09

19
63

-2
0

09
19

61
-2

0
09

Pe
rs

on
al

 n
et

 fi
na

nc
ia

l w
ea

lth
 (

n
w

)
19

72
-2

0
09

19
71

-2
0

08
19

61
-2

0
09

19
70

-2
0

09
19

80
-2

0
08

19
61

-2
0

09
19

70
-2

0
09

19
63

-2
0

09
19

61
-2

0
09

u
ne

m
pl

oy
m

en
t 

ra
te

 (
u

)
19

78
-2

0
09

19
61

-2
0

09
19

65
-2

0
09

19
61

-2
0

09
19

61
-2

0
09

19
75

-2
0

09
19

65
-2

0
09

19
71

-2
0

09
19

61
-2

0
09

h
ou

si
ng

 in
ve

st
m

en
t 

(i
h

)
19

81
-2

0
09

19
65

-2
0

09
19

61
-2

0
09

19
70

-2
0

09
n/

a
19

61
-2

0
09

19
61

-2
0

09
19

86
-2

0
09

19
61

-2
0

09

g
ro

ss
 d

om
es

tic
 p

ro
du

ct
 (g

d
P)

19
70

-2
0

09
19

65
-2

0
09

19
70

-2
0

09
19

70
-2

0
09

19
61

-2
0

09
19

61
-2

0
09

19
6

4-
20

09
19

61
-2

0
09

19
61

-2
0

09

h
ou

si
ng

 s
to

ck
 e

st
im

at
e 

(R
h

s )
19

81
-2

0
09

19
65

-2
0

09
19

61
-2

0
09

19
70

-2
0

09
n/

a
19

61
-2

0
09

19
61

-2
0

09
19

86
-2

0
09

19
61

-2
0

09

To
ta

l p
op

ul
at

io
n 

(P
o

P)
19

61
-2

0
09

19
61

-2
0

09
19

61
-2

0
09

19
61

-2
0

09
19

61
-2

0
09

19
61

-2
0

09
19

61
-2

0
09

19
71

-2
0

09
19

61
-2

0
09

20
-3

9 
ag

e 
gr

ou
p 

(2
03

9)
19

61
-2

01
0

19
61

-2
01

0
19

61
-2

01
0

19
61

-2
01

0
19

61
-2

01
0

19
61

-2
01

0
19

61
-2

01
0

19
61

-2
01

0
19

61
-2

01
0

Ta
bl

e 
1.

 D
at

a 
sa

m
pl

e 
co

nt
in

ue
d

n
ot

e.
 C

ou
nt

ry
 c

od
es

 a
re

 a
us

tr
al

ia
 a

u
, b

el
gi

um
 b

g
, C

an
ad

a 
C

n
, d

en
m

ar
k 

d
k

, F
in

la
nd

 F
n

, F
ra

nc
e 

FR
, g

er
m

an
y 

g
e,

 g
re

ec
e 

g
R

, i
re

la
nd

 iR
, i

ta
ly

 iT
, J

ap
an

 J
P,

 n
et

he
rl

an
ds

 n
L,

 a
us

tr
ia

 o
e,

 P
or

tu
ga

l P
T,

 s
w

ed
en

 s
d

, 
sp

ai
n 

sP
, t

he
 u

ni
te

d 
k

in
gd

om
 u

k
 a

nd
 t

he
 u

ni
te

d 
st

at
es

 u
s.



280  The Riksbank’s inquiRy inTo The Risks in The swedish housing maRkeT 

n  n ChaPTeR iii.2

Table 2. Panel unit root tests

LeveL diFFeRenCe

Log real house prices -2.1 (0.02) -10.3 (0.00)
Log RPdi -1.6 (0.06) -13.6 (0.00)
Real long rate -2.2 (0.01) -16.9 (0.00)
Log real liabilities 6.6 (1.0) -11.7 (0.00)
Log real gross financial wealth 0.5 (0.67) -15.0 (0.00)
unemployment rate -2.3 (0.01) -10.7 (0.00)
Log housing investment/gdP -0.8 (0.21) -15.7 (0.00)
Log real housing stock -1.7 (0.04) -3.1 (0.00)
Log 20-39 as a share of population -5.8 (0.00) -6.4 (0.00)

Table 3. Panel results – all observations – basic equation

aLL g7
smaLL  
CounTRies

angLo  
saxon

bank  
dominaTed

C -0.423
(4.8)

-0.42
(3.5)

-0.67
(4.4)

-0.414
(3.2)

-0.559
(4.1)

dLRPdi 0.81
(8.5)

1.0
(6.1)

0.644
(5.2)

1.16
(6.8)

0.683
(5.2)

dLRR -0.0047
(2.3)

-0.0035
(1.4)

-0.0058
(1.9)

-0.0046
(2.2)

-0.0044
(1.4)

dLRPh (-1) 0.534
(13.5)

0.511
(7.4)

0.547
(11.5)

0.432
(6.6)

0.577
(12.0)

LRPh (-1) -0.07
(7.1)

-0.07
(4.3)

-0.088
(6.4)

-0.074
(4.0)

-0.075
(6.8)

LRPdi (-1) 0.048
(4.8)

0.048
(3.5)

0.079
(4.4)

0.04
(3.0)

0.068
(4.1)

LRR (-1) -0.0025
(3.5)

-0.0016
(1.5)

-0.0036
(3.5)

-0.0026
(2.5)

-0.0027
(2.8)

Countries 18 7 11 5 13
obs 618 268 350 185 433
adjusted R2 0.53 0.53 0.528 0.555 0.523
se of regression 0.05 0.048 0.051 0.043 0.053
durbin watson 1.79 1.71 1.84 1.82 1.82
kao -4.6  

(0.00)***
0.17  
(0.43)

-4.3  
(0.00)***

-1.3
(0.09)*

-3.94
(0.00)***

note. Countries included in “all” are australia, belgium, Canada, denmark, Finland, France, germany, greece, ireland, 
italy, Japan, netherlands, austria, Portugal, sweden, spain, the uk and us; “g7” are the uk, us, germany, Japan, 
Canada, italy and France; “small countries” are australia, belgium, denmark, Finland, greece, ireland, netherlands, 
austria, Portugal, sweden, spain; “anglo saxon” are the uk, us, ireland, australia and Canada; bank-dominated are 
belgium, denmark, Finland, France, germany, greece, italy, Japan, netherlands, austria, Portugal, sweden, spain. in table 
3-9, figures in bold are statistically significant.
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Table 4. Panel results – all observations – variants

aLL g7
smaLL  
CounTRies

angLo  
saxon

bank  
dominaTed

Cubic (-1) -4.9
(2.9)

-9.88
(4.4)

-1.05
(0.6)

-6.44
(1.3)

-4.9
(3.9)

debt (diff) 0.122
(6.0)

0.15
(0.9)

0.15
(4.0)

0.14
(3.8)

0.13
(5.2)

debt (-1) -0.001
(0.1)

0.025
(1.3)

-0.047
(3.5)

-0.025
(1,1)

-0.0028
(0.2)

debt (diff) 0.152
(5.1)

3.9
(3.1)

0.086
(2.5)

0.16
(2.8)

0.144
(4.6)

debt (diff*unlib) -0.066
(1.3)

-3.8
(2.9)

0.35
(4.4)

-0.08
(0.8)

-0.034
(4.6)

debt (-1) -0.0043
(0.3)

0.02
(0.6)

-0,047
(3.5)

-0.023
(0.9)

-0.004
(0.3)

debt (-1) *unlib 0.0005
(0.6)

0.0009
(0.6)

0.0002
(0.2)

-0.0022
(1.1)

0.0017
(1.5)

demog (diff) 0.064
(0.3)

0.16
(0.5)

-0.07
(0.2)

1.0
(2.6)

-0.317
(1.0)

demog (-1) 0.028
(0.9)

0.012
(0.2)

0.011
(0.3)

0.127
(2.4)

0.011
(0.3)

investment/gdP (-1) -0.019
(1.7)

-0.014
(0.9)

-0.029
(2.0)

0.049
(2.0)

-0.017
(1.2)

housing stock (-1) 0.0009
(0.1)

0.008
(0.2)

-0.065
(1.9)

-0.024
(0.8)

-0.0018
(0.1)

Finlib -0.005
(0.1)

0.0016
(0.2)

0.007
(0.6)

-0.004
(0.3)

0.007
(0.9)

Crises -0.027
(4.5)

-0.021
(3.1)

-0.033
(2.8)

-0.019
(2.4)

-0.4
(5.1)

unempl (diff) -0.0093
(3.8)

-0.0096
(2.6)

-0.0097
(2.8)

-0.015
(4.3)

-0.0057
(1.6)

unempl (-1) 0.00085
(0.9)

0.001
(0.6)

0.0005
(0.4)

-0.0024
(1.3)

0.0008
(0.6)

Finwealth (diff) 0.11
(2.9)

0.079
(1.6)

0.138
(3.6)

0.064
(1.4)

0.153
(4.1)

Finwealth (-1) 0.015
(1.3)

0.043
(2.1)

-0.0011
(0.1)

0.031
(1.2)

0.004
(0.3)

note. (1) debt growth is instrumented by a constant and lagged growth in RPdi. house prices and real long rates.  
(2) For country groupings see footnote to Table 3.
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Table 5. Panel results – liberalised – basic equation

aLL g7
smaLL  
CounTRies

angLo  
saxon

bank  
dominaTed

C 0.029
(0.15)

0.025
(0.1)

-0.135
(0.4)

-0.088
(0.3)

0.097
(0.3)

dLRPdi 0.567
(5.0)

0.799
(4.3)

0.408
(2.8)

0.883
(4.8)

0.386
(2.7)

dLRR -0.009
(4.1)

-0.008
(2.2)

-0.012
(3.5)

-0.0089
(3.3)

-0.0088
(2.4)

dLRPh (-1) 0.617
(13.4)

0.646
(9.9)

0.593
(8.9)

0.537
(7.6)

0.642
(10.7)

LRPh (-1) -0.06
(5.7)

-0.059
(3.4)

-0.069
(4.3)

-0.067
(3.0)

-0.059
(4.7)

LRPdi (-1) -0.002
(0.1)

-0.002
(0.1)

0.018
(0.5)

0.0086
(0.3)

-0.01
(0.2)

LRR (-1) -0.006
(4.0)

-0.0058
(2.2)

-0.007
(3.4)

-0.0056
(2.0)

-0.0069
(3.3)

Countries 18 7 11 5 13

obs 413 188 225 133 280

adjusted R2 0.599 0.625 0.554 0.571 0.605

se of regression 0.043 0.038 0.047 0.041 0.0448

durbin watson 1.76 1.63 1.89 1,83 1.72

kao -4.03
(0.00)

-1.97
(0.02)

-2.83
(0.00)

-2.72
(0.00)

-.2.55
(0.00)

note. For country groupings see footnote to Table 3.
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Table 6. Panel results – liberalised – variants

aLL g7
smaLL  
CounTRies

angLo  
saxon

bank  
dominaTed

Cubic (-1) -3.27
(1.4)

-4.4
(1.5)

-0.85
(0.3)

-7.1
(1.4)

-3.43
(1.2)

debt (diff) 0.19
(7.9)

0.22
(5.0)

0.18
(4.6)

0.19
(4.3)

0.19
(6.0)

debt (-1) -0.023
(1.7)

-0.053
(1.8)

-0.003
(0.2)

-0.075
(2.4)

-0.017
(1.0)

demog (diff) 0.07
(0.2)

0.45
(1.1)

-0.506
(1.0)

1.0
(1.8)

0.117
(0.3)

demog (-1) 0.005
(0.1)

0.044
(0.7)

0.001
(0.1)

0.21
(2.4)

-0.056
(1.0)

investment/gdP (-1) 0.0007
(0.1)

0.019
(1.0)

-0.014
(0.8)

0.023
(0.8)

0.002
(0.1)

housing stock (-1) -0.047
(1.5)

-0.16
(3.4)

0.033
(0.6)

-0.107
(2.3)

-0.005
(0.1)

Crises -0.024
(3.8)

-0.019
(2.7)

-0.032
(2.6)

-0.017
(2.2)

-0.036
(3.9)

unempl (diff) -0.012
(4.3)

-0.0099
(2.2)

-0.015
(3.7)

-0.014
(3.2)

-0.01
(2.9)

unempl (-1) -0.003
(2.0)

-0.002
(0.9)

-0.003
(1.6)

-0.0025
(0.9)

-0.003
(2.0)

Finwealth (diff) 0.114
(2.9)

0.166
(2.3)

0.165
(2.8)

0.122
(1.8)

0.094
(1.9)

Finwealth (-1) -0.019
(0.9)

-0.034
(1.0)

0.062
(1.7)

0.007
(0.2)

-0.057
(1.8)

note. For country groupings see footnote to Table 3.
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Table 7. Panel results – all observations – with liberalisation dummies

aLL g7
smaLL  
CounTRies

angLo  
saxon

bank  
dominaTed

C -0.529
(4.1)

-0.559
(2.6)

-0.868
(4.3)

-0.541
(2.4)

-0.692
(3.4)

dLRPdi 0.572
(4.6)

0.646
(3.3)

0.457
(2.5)

0.659
(3.6)

0.464
(2.7)

dLRR -0.0089
(3.7)

-0.008
(2.5)

-0.012
(3.0)

-0.0089
(3.3)

-0.0095
(2.4)

dLRPh(-1) 0.67
(12.1)

0.758
(9.6)

0.54
(6.2)

0.63
(8.2)

0.695
(8.3)

LRPh(-1) -0.105
(8.8)

-0.106
(5.2)

-0.132
(7.8)

-0.119
(5.1)

-0.101
(7.6)

LRPdi(-1) 0.061
(4.2)

0.062
(2.6)

0.104
(4.4)

0.055
(2.4)

0.085
(3.5)

LRR(-1) -0.0044
(3.2)

-0.002
(0.8)

-0.009
(4.6)

-0.0037
(2.0)

-0.0058
(2.7)

dLRPdi*Lib 0.483
(2.2)

0.738
(2.0)

0.422
(1.5)

1.0
(3.3)

0.444
(1.6)

dLRR*Lib 0.006
(1.6)

0.009
(1.9)

0.007
(1.3)

0.011
(2.3)

0.0063
(1.1)

dLRPh(-1) *Lib(-1) -0.238
(2.9)

-0.462
(3.4)

-0.026
(0.2)

-0.395
(3.0)

-0.2
(1.8)

LRPh(-1) *Lib(-1) 0.043
(3.9)

0.026
(1.6)

0.059
(3.5)

0.036
(2.2)

0.034
(2.1)

LRPdi(-1) *Lib(-1) 0.00006
(0.1)

-0.0004
(0.3)

-0.0002
(0.2)

-0.0025
(1.4)

0.0006
(0.6)

LRR(-1) *Lib(-1) 0.002
(1.5)

0.00037
(0.1)

0.006
(3.0)

-0.0012
(0.5)

0.0032
(1.5)

Countries 18 7 11 5 13

obs 618 268 350 185 433

adjusted R2 0.55 0.57 0.543 0.612 0.536

se of regression 0.05 0.046 0.05 0.041 0.053

durbin watson 1.79 1.69 1.83 1.88 1.82

kao

note. For country groupings see footnote to Table 3.
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Table 8. Panel results – all observations – variants with liberalisation dummies

aLL g7
smaLL  
CounTRies

angLo  
saxon

bank  
dominaTed

Cubic (-1) -6.87
(1.8)

-4.76
(1.0)

-6.8
(1.4)

-9.6
(1.7)

-8.13
(1.6)

Cubic(-1)*Lib 3.48
(0.8)

-3.78
(0.7)

6.4 
(1.2)

8.2
(1.0)

4.2
(0.7)

debt (diff) 0.19
(5.9)

3.68
(3.2)

0.107
(2.9)

0.197
(3.1)

0.171
(5.1)

debt (-1) 0.001
(0.1)

0.02
(0.7)

-0.034
(1.8)

-0.034
(1.3)

0.005
(0.3)

debt (diff)*Lib -0.111
(2.3)

-3.61
(3.1)

0.327
(3.4)

-0.137
(1.5)

-0.072
(1.3)

debt (-1)*Lib 0.0045
(1.2)

0.007
(1.2)

0.001
(0.1)

-0.003
(0.6)

0.005
(0.9)

demog (diff) 0.41
(1.4)

0.91
(2.0)

0.17
(0.3)

0.987
(2.1)

0.61
(1.6)

demog (-1)) 0.023
(0.7)

0.033
(0.5)

0.0037
(0.1)

0.156
(2.1)

-0.004
(0.1)

demog (diff)*Lib -1.11
(1.8)

-1.69
(2.0)

-0.54
(0.5)

0.856
(0.9)

-1.95
(2.6)

demog (-1))*Lib -0.0083
(1.6)

-0.014
(1.6)

-0.007
(0.9)

-0.006
(0.6)

-0.008
(1.3)

investment/gdP (-1) -0.013
(1.0)

-0.049
(2.2)

-0.017
(0.9)

0.038
(1.4)

-0.013
(1.0)

investment/gdP 
(-1)*Lib

0.0037
(0.6)

0.01
(0.9)

0.007
(0.8)

-0.0058
(0.5)

0.0037
(0.6)

housing stock (-1) 0.02
(1.1)

0.088
(1.8)

-0.008
(0.2)

-0.059
(1.2)

0.024
(1.1)

housing stock (-1)*Lib -0.037
(2.4)

-0.04
(1.7)

-0.024
(1.2)

0.077
(1.2)

-0.037
(2.4)

Crises -0.021
(3.1)

-0.0128
(1.6)

-0.025
(1.5)

-0.018
(2.0)

-0.034
(3.8)

Crises*Lib -0.006
(0.4)

0.0016
(0.1)

-0.007
(0.2)

0.203
(2.2)

-0.001
(0.1)

unempl (diff) -0.0076
(2.5)

-0.003
(0.7)

-0.015
(3.5)

-0.0088
(1.7)

-0.0062
(1.5)

unempl(-1) 0.001
(0.9)

0.0026
(1.5)

-0.0003
(0.2)

0.0002
(0.1)

0.001
(0.8)

unempl (diff)*Lib -0.0063
(1.1)

-0.021
(2.5)

0.0076
(1.0)

-0.0148
(2.2)

0.0019
(0.2)

unempl(-1)*Lib -0.0009
(0.7)

0.0001
(0.1)

-0.0004
(0.2)

-0.006
(2.2)

0.0007
(0.4)

Finwealth (diff) 0.164
(3.8)

0.135
(2.0)

0.193
(3.6)

0.141
(1.9)

0.157
(3.0)

Finwealth (-1) 0.008
(0.6)

0.032
(1.6)

0.02
(0.7)

0.004
(0.2)

-0.007
(0.4)

Finwealth (diff)*Lib -0.092
(1.6)

-0.068
(0.9)

-0.069
(0.9)

-0.138
(1.6)

-0.0132
(0.2)

Finwealth (-1)*Lib 0.004
(0.7)

0.013
(1.4)

-0.0059
(0.5)

-0.009
(1.1)

0.015
(1.4)

note. For country groupings see footnote to Table 3.
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Table 9. Results for Sweden quarterly data 1970Q3-2009Q4

no RPdi
homogeneiTy RPdi homogeneiTy

RPdi homogeneiTy
and Lendw

RPdi and Lendw 
homogeneiTy

C -0.404
(3.3)

-0.233
(2.6)

0.084
(0.9)

-0.31
(2.3)

dLRPdi 0.695
(5.0)

0.653
(4.7)

0.657
(4.8)

0.609
(4.3)

dLRR

dLRPh(-1) 0.489
(8.3)

0.521
(9.1)

0.489
(8.5)

0.56
(10.2)

LRPh(-1) -0.024
(2.5)

-0.026
(2.7)

-0.024
(2.6)

-0.0224
(2.3)

LRPdi(-1) 0.039
(3.4)

0.026
(fixed)

0.024
(fixed)

-0.0224
(fixed)

LRR(-1) -0.098
(1.8)

-0.101
(1,8)

-0.11
(2.1)

-0.00635
(1.9)

dLRPdi*Lib -0.667
(4.2)

-0.618
(3.9)

-0.629
(4.0)

-0.572
(3.5)

dLRgw 0.061
(1.9)

0.059
(1.8)

0.061
(1.9)

0.062
(2.0)

CRises -0.011
(2.2)

-0.0098
(2.0)

dLRLiabs 0.063
(2.1)

0.072
(2.4)

0.07
(2.4)

0.0828
(2.8)

sPRead (-1) -0.268
(3.1)

-0.00635
(Fixed)

R2 0.61 0.61 0.62 0.594

se 0.014 0.014 0.014 0.014

dw 1.96 1,99 1.97 2.0

Lm (4) 4.1 4.6 4.2 3.3

noRm (2) 3.0 1.0 4.6 2.5

heT (1) 4.4* 6.9* 5.2* 5.9*

note. in last column the real rate and spread are defined as log (real rate/100 + spread/100).
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Table 10. Change in GDP

simuLaTion 1 yeaR 2 yeaRs 3 yeaRs 4 yeaRs 5 yeaRs

Productivity shock 0.34 0.66 0.93 1.15 1.34
government consumption -0.22 -0.15 -0.12 -0.11 -0.11
government consumption 0.24 0.17 0.13 0.10 0.07
monetary policy tightening -0.9 -1.14 -0.79 -0.53 -0.33
housing sector LTv proxy -0.01 -0.04 -0.05 -0.04 -0.02
housing sector capital adequacy -0.05 -0.16 -0.15 -0.12 -0.10
all sectors capital adequacy -0.72 -1.35 -1.13 -0.90 -0.75

note. Tables 10-17 depict differences from simulation base in percentage points.

Table 11. Change in inflation

simuLaTion 1 yeaR 2 yeaRs 3 yeaRs 4 yeaRs 5 yeaRs

Productivity shock 0.28 0.14 0.20 0.18 0.13
government consumption 0.15 -0.05 0.02 0.04 0.03
government consumption -0.10 0.12 0.07 0.04 0.03
monetary policy tightening -0.71 -0.06 -0.22 -0.11 -0.01
housing sector LTv proxy -0.02 0.00 -0.01 -0.01 -0.01
housing sector capital adequacy 0.06 -0.01 -0.06 -0.05 -0.04
all sectors capital adequacy 0.06 -0.06 -0.14 -0.07 -0.13

Table 12. Change in house prices

simuLaTion 1 yeaR 2 yeaRs 3 yeaRs 4 yeaRs 5 yeaRs

Productivity shock 0.41 0.63 0.95 1.32 1.71
government consumption 0.36 0.39 0.43 0.50 0.59
government consumption -0.31 -0.42 -0.63 -0.92 -1.23
monetary policy tightening -1.30 -1.79 -2.36 -2.81 -3.01
housing sector LTv proxy -0.83 -2.36 -3.03 -2.73 -2.18
housing sector capital adequacy -0.89 -2.75 -3.76 -3.66 -3.13
all sectors capital adequacy -0.86 -2.74 -3.94 -4.11 -3.91

Table 13. Change in stock of personal debt

simuLaTion 1 yeaR 2 yeaRs 3 yeaRs 4 yeaRs 5 yeaRs

Productivity shock 0.22 0.37 0.56 0.83 1.15
government consumption 0.39 0.51 0.51 0.52 0.56
government consumption -0.25 -0.16 -0.15 -0.33 -0.63
monetary policy tightening -0.43 -0.55 -1.11 -1.91 -2.58
housing sector LTv proxy -0.24 -1.54 -3.05 -3.56 -3.29
housing sector capital adequacy 0.17 -0.94 -3.01 -4.13 -4.21
all sectors capital adequacy 0.19 -0.76 -2.76 -4.05 -4.49



288  The Riksbank’s inquiRy inTo The Risks in The swedish housing maRkeT 

n  n ChaPTeR iii.2

Table 14. Change in housing wealth

simuLaTion 1 yeaR 2 yeaRs 3 yeaRs 4 yeaRs 5 yeaRs

Productivity shock 0.41 0.63 0.95 1.31 1.69
government consumption 0.36 0.39 0.44 0.50 0.59
government consumption -0.31 -0.42 -0.63 -0.92 -1.23
monetary policy tightening -1.30 -1.78 -2.35 -2.80 -3.0
housing sector LTv proxy -0.83 -2.36 -3.03 -2.73 -2.18
housing sector capital adequacy -0.89 -2.75 -3.76 -3.66 -3.13
all sectors capital adequacy -0.86 -2.74 -3.93 -4.10 -3.89

Table 15. Change in nominal personal disposable income

simuLaTion 1 yeaR 2 yeaRs 3 yeaRs 4 yeaRs 5 yeaRs

Productivity shock 0.31 0.18 0.18 0.20 0.24
government consumption -0.18 0.00 0.02 0.05 0.11
government consumption 0.31 0.18 0.18 0.20 0.24
monetary policy tightening -2.49 -3.32 -2.13 -1.86 -1.58
housing sector LTv proxy 0.04 0.07 0.12 0.17 0.18
housing sector capital adequacy -1.74 -2.05 -0.20 0.15 0.26
all sectors capital adequacy -1.96 -2.81 -1.34 -1.02 -0.79

Table 16. Change in debt/housing wealth ratio

simuLaTion 1 yeaR 2 yeaRs 3 yeaRs 4 yeaRs 5 yeaRs

Productivity shock -0.19 -0.26 -0.39 -0.49 -0.54
government consumption 0.03 0.12 0.07 0.02 -0.02
government consumption 0.05 0.25 0.48 0.59 0.59
monetary policy tightening 0.87 1.23 1.24 0.89 0.42
housing sector LTv proxy 0.59 0.82 -0.02 -0.83 -1.12
housing sector capital adequacy 1.06 1.81 0.75 -0.47 -1.09
all sectors capital adequacy 1.04 1.97 1.17 0.05 -0.60

Table 17. Change in debt/income ratio

simuLaTion 1 yeaR 2 yeaRs 3 yeaRs 4 yeaRs 5 yeaRs

Productivity shock -0.09 0.19 0.37 0.62 0.91
government consumption 0.57 0.51 0.49 0.47 0.45
government consumption -0.57 -0.34 -0.34 -0.53 -0.88
monetary policy tightening 2.06 2.77 1.02 -0.05 -1.00
housing sector LTv proxy -0.27 -1.60 -3.17 -3.73 -3.48
housing sector capital adequacy 1.91 1.11 -2.81 -4.28 -4.47
all sectors capital adequacy 2.15 2.04 -1.42 -3.03 -3.70
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appendix 1. The structure and use of the nigem model 

For a macroeconometric model to be useful for policy analyses, particular attention 

must be paid to its long-term equilibrium properties. at the same time, we need 

to ensure that short-term dynamic properties and underlying estimated properties 

are consistent with data and well-determined. as far as possible, the same long run 

theoretical structure of nigem has been adopted for each of the major industrial 

countries, except where clear institutional or other factors prevent this. as a result, 

variations in the properties of each country model reflect genuine differences in 

data ratios and estimated parameters, rather than different theoretical approaches. 

The model has been in use at the national institute since 1987, but it has developed 

and changed over that time. some of its development was initially financed by the 

esRC, but since 1995 it has been funded by its user community of public sector 

policy institutions. These currently include the bank of england, the eCb, the 

imF, the bank of France, the bank of italy and the bundesbank as well as most 

other central banks in europe along with research institutes and finance ministries 

throughout europe and elsewhere. 

each quarter since 1987 the model group has produced a forecast baseline that 

has been published in the institute Review and used by the subscribers as a starting 

point for their own forecasts. The forecast is currently constructed and used out to 

beyond 2031 each quarter, although the projection beyond 2015 is a stylized use 

of the long run properties of the model. since 1998, the model has also been used 

by the eFn euroframe group to produce forecasts for the european Commission. 

Forecasts are produced based on assumptions and they do not always use forward 

looking behaviour. in policy analyses the model can be switched between forward 

looking, rational expectations mode and adaptive learning for consumers, firms, 

labour and financial markets. Policy environments are very flexible, allowing a 

number of monetary and fiscal policy responses. The model has been extensively 

used in projects for the european Commission, uk government departments and 

government bodies throughout the world. it has also contributed to a number of 

institute esRC projects.

Production and price setting

The major country models rely on an underlying constant-returns-to-scale Ces 

production function with labour-augmenting technical progress. 

Q s K s Le t= ( ) + −
− −

−

γ
ρ λ ρ

ρ

( )( )
/

1
1

 (a1)

where is Q  is real output, K is the total capital stock, L is total hours worked and t 

is an index of labour-augmenting technical progress. This constitutes the theoretical 
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background for the specifications of the factor demand equations, forms the basis 

for unit total costs and provides a measure of capacity utilization, which then feed 

into the price system. barrell and Pain (1997) show that the elasticity of substitution 

is estimated from the labour demand equation, and in general it is around 0.5. 

demand for labour and capital are determined by profit maximisation of firms, 

implying that the long-run labour-output ratio depends on real wage costs and 

technical progress, while the long-run capital output ratio depends on the real user 

cost of capital 

Ln L s Q t( ) ln ( ) ( )ln( ) ln( ) ( )= −{ }− − + − − −σ β σ γ σ λ1 1 1 σσ ln( / )w p  (a2)

Ln K s Q c p( ) ln( ) ( )ln( ) ln( ) ln( / )= − −[ ]+ −σ β σ γ σ1  (a3)

where w / p is the real wage and c / p is the real user cost of capital. The user cost of 

capital is influenced by corporate taxes and depreciation and is a weighted average 

of the cost of equity finance and the margin adjusted long real rate, with weights 

that vary with the size of equity markets as compared to the private sector capital 

stock. business investment is determined by the error correction based relationship 

between actual and equilibrium capital stocks. government investment depends 

upon trend output and the real interest rate in the long run. Prices are determined 

as a constant mark-up over marginal costs in the long term. 

Labour market

nigem assumes that employers have a right to manage, and hence the bargain 

in the labour market is over the real wage. Real wages, therefore, depend on the 

level of trend labour productivity as well as the rate of unemployment. Labour 

markets embody rational expectations and wage bargainers use model consistent 

expectations. The dynamics of the wage market depend upon the error correction 

term in the equation and on the split between lagged inflation and forward inflation 

as well as on the impact of unemployment on the wage bargain (anderton and 

barrell 1995). There is no explicit equation for sustainable employment in the 

model, but as the wage and price system is complete, the model delivers equilibrium 

levels of employment and unemployment. an estimate of the naiRu can be 

obtained by substituting the mark-up adjusted unit total cost equation into the 

wage equation and solving for the unemployment rate. Labour supply is determined 

by demographics, migration and the participation rate. 
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Consumption, personal income and wealth

Consumption decisions are presumed to depend on real disposable income and real 

wealth in the long run, and follow the pattern discussed in barrell and davis (2007). 

Total wealth is composed of both financial wealth and tangible (housing) wealth 

where the latter data is available.

ln( ) ln( ) ( )ln( )C RPDI RFN RTW= + + − +α β β1  (a4)

where C is real consumption, RPDI is real personal disposable income, RFN is real 

net financial wealth and RTW is real tangible wealth. The dynamics of adjustment to 

the long run are largely data based, and differ between countries to take account of 

differences in the relative importance of types of wealth and of liquidity constraints. 

as barrell and davis (2007) show, changes in financial (dlnnw) and especially 

housing wealth (dlnhw) will affect consumption, with the impact of changes in 

housing wealth having five times the impact of changes in financial wealth in the 

short run. They also show that adjustment to the long run equilibrium shows some 

inertia as well.

dlnCt = λ(lnCt-1 – lnPIt-1) +b1dlnRPDIt+b2dlnNWt+b3dlnHWt  (a5)

al eyd and barrell (2005) discuss borrowing constraints, and investigate the role 

of changes in the number of borrowing constrained households. it is common to 

associate the severity of borrowing constraints with the coefficient on changes in 

current income (dlnRPDI) in the equilibrium correction equation for consumption, 

where d is the change operator and ln is natural log,

Financial markets

we generally assume that exchange rates are forward looking, and ‘jump’ when 

there is news. The size of the jump depends on the expected future path of interest 

rates and risk premia, solving an uncovered interest parity condition, and these, in 

turn, are determined by policy rules adopted by monetary authorities as discussed in 

barrell, hall and hurst (2006):

RX t RX t rh ra rprx( ) ( )[( ) / ( )]( )= + + + +1 1 1 1  (a6)

where RX is the exchange rate, rh is the home interest rate set in line with a policy 

rule, ra is the interest rate abroad and rprx is the risk premium. nominal short 

term interest rates are set in relation to a standard forward looking feedback rule. 

Forward looking long rates are related to expected future short term rates
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(1+LRt) = PT
j=1,  (1+SRt+j)

1/T  (a7)

we assume that bond and equity markets are also forward looking, and long-term 

interest rates are a forward convolution of expected short-term interest rates. 

Forward looking equity prices are determined by the discounted present value of 

expected profits

Public sector 

we model corporate (CTAX) and personal (TAX) direct taxes and indirect taxes 

(ITAX) on spending, along with government spending on investment and on 

current consumption, and separately identify transfers and government interest 

payments. each source of taxes has an equation applying a tax rate (TAXR) to a tax 

base (profits, personal incomes or consumption). as a default we have government 

spending on investment (GI) and consumption (GC) rising in line with trend output 

in the long run, with delayed adjustment to changes in the trend. They are re-

valued in line with the consumers’ expenditure deflator (CED). government interest 

payments (GIP) are driven by a perpetual inventory of accumulated debts. Transfers 

(TRAN) to individual are composed of three elements, with those for the inactive of 

working age and the retired depending upon observed replacement rates. spending 

minus receipts give us the budget deficit (BUD), and this flows onto the debt stock.

BUD =CED*(GC+GI)+TRAN+GIP-TAX-CTAX-MTAX (a8)

we have to consider how the government deficit (BUD) is financed. we allow 

either money (M) or bond finance (DEBT).

BUD = DM + DDEBT (a9)

rearranging gives:

DEBT= DEBTt-1 - BUD - DM (a10)

in all policy analyses we use a tax rule to ensure that governments remain solvent 

in the long run (barrell and sefton 1997),. This ensures that the deficit and debt 

stock return to sustainable levels after any shock. a debt stock target can also be 

implemented. The tax rate equation is of the form:

TAXR = f(target deficit ratio - actual deficit ratio) (a11)
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if the government budget deficit is greater than the target, (e.g. -3% of gdP and 

target is -1% of gdP) then the income tax rate is increased. 

External trade

international linkages come from patterns of trade, the influence of trade prices 

on domestic price, the impacts of exchange rates and patterns of asset holding 

and associated income flows. The volumes of exports and imports of goods and 

services are determined by foreign or domestic demand, respectively, and by 

competitiveness as measured by relative prices or relative costs. The estimated 

relationships also include measures to capture globalization and european 

integration and sector-specific developments. it is assumed that exporters compete 

against others who export to the same market as well as domestic producers via 

relative prices; and demand is given by a share of imports in the markets to which 

the country has previously exported. imports depend upon import prices relative 

to domestic prices and on domestic total final expenditure. as exports depend on 

imports, they will rise together in the model. The overall current balance depends 

upon the trade balance and net property income form abroad which comprised 

flows of income on gross foreign assets and outgoings on gross foreign liabilities. 

gross national Product (gnP) is gross domestic Product (gdP) plus net factor 

income from foreigners.
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appendix 2. new equations for swedish nigem

Addition to credit rate (SDCR)

This allows an extra wedge to be incorporated in the interest rate relevant for 

house prices to proxy an LTV cap.

#  sdcr = sdcr(-1)

House prices (SDPH)

As described in the text, real house prices are in an error correction relationship 

with real personal disposable income, and the long real rate, adjusted for the credit 

rate as above (sdcr) and the bank spread (sdlendw). There is also a link in the short 

run to real gross financial wealth and to real household debt.

log(sdph)= log(sdced) + log(sdph(-1)/sdced(-1)) -0.3104 
+ 0.03*(log(sdrpdi)-log(sdrpdi(-1)))+ 0.5598*(log(sdph(-1)/sdced(-1)) 
- log(sdph(-2)/sdced(-2))) - 0.0224*(log(sdph(-1)/sdced(-1))-log(sdrpdi(-1))) 
- 0.0063*log((sdlrr(-1)/100)+(sdlendw(-1)/100)+sdcr(-1)) + 
0.0663*(log((sdnw+sdliabs)/sdced)
- log((sdnw(-1)+sdliabs(-1))/sdced(-1))) + 0.0828*(log(sdliabs/sdced)
- log(sdliabs(-1)/sdced(-1)))

Value of personal sector housing stock (SDHW)

This is a technical equation that ensures that housing wealth is adjusted in line with 

housing investment and house prices.

 sdhw  = sdhw(-1)*(sdph/sdph(-1))*(1.-.01*0.25)
    + .01*sdph*0.6*(sdih-0.0059*sdy)

Private consumption, Mn SEK, 2000 prices (SDC)

The Swedish consumption function in NiGEM is an error correction relationship 

including real personal disposable income, total wealth (financial plus housing) and 

the retired share pf the adult population.

dsdcrr = dwdcrr*((1.- 0.22145)*(1.-0.037433)*0.00125*sdrr(-1)
                 -(1.- 0.22145)*0.00125*sdrr)
log(sdc) = log(sdc(-1)) + 0.0402 + dsdcrr  -  0.074257*(  log(sdc(-1))
 +0.5*sdpopr/(sdpopr+sdpopwa)
 - 0.92266* log(sdrpdi(-1)) 
- (1.-0.92266)* log((sdnw(-1)+sdhw(-1))/sdced(-1)))
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 +0.03866*log((sdnw/sdced)/(sdnw(-1)/sdced(-1)))
+ 0.10885*log(((sdhw/(0.01*sdced))*100.)/((sdhw(-1)/(0.01*sdced(-1))) *100.))
+sdcliq*log(sdrpdi/sdrpdi(-1))

Gross liabilities personal sector, Mn SEK (SDLIABS)

Personal gross liabilities rise in line with personal disposable income and housing 

wealth.

log(sdliabs) = log(sdliabs(-1))
        + 0.1232 - 0.2576*((log(sdliabs(-1))-log((sdpi(-1)-sdtax(-1)))) 
        - 0.1691*(sdhw(-1)/(sdpi(-1)-sdtax(-1))))

Other variable definitions

SDRPDI  Real personal disposable income

SDPI  Personal disposable income

SDTAX  income tax rate

SDNW  Personal net financial wealth

SDCED  Consumers expenditure deflator

SDY  Real gdP

SDIH  Real housing investment

SDLRR  Real long term interest rate

SDLENDW spread between household borrowing and deposit rate

SDPOPR  Retired population

SDPOPWA working age population

SDCLIQ  Proportion of population facing liquidity constraints

SDSCRR  Technical variable permitting the effect of indirect taxes on

   inflation to be removed
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 n Tools and institutions for 
influencing house prices and 
household debt
tom andersson, Carl andreas Claussen, Björn lagerwall  
and Pär torstensson*

This chapter discusses alternative tools to the monetary policy rate to prevent 

developments in house prices and household debt from being a source of 

macroeconomic shocks. The chapter starts by discussing a number of general 

considerations relating to the design of the tools. In the light of this a number 

of tools are then evaluated. For each of them an assessment is made as to how 

they can counteract shocks and how effective they may be in this respect. We 

also assess the consequences the tools may have in other relevant respects and 

the questions that may arise on implementation and application of the tools. 

Further, we consider how these tools can be coordinated with the monetary policy 

instruments and their effect on monetary policy and the transmission mechanism. 

In conclusion, issues concerning the institutional arrangements associated with the 

tools are discussed. 

* Tom andersson and Pär Torstensson work in the Riksbank’s Financial stability department. Carl 
andreas Claussen and björn Lagerwall work in the Riksbank’s monetary Policy department.
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introduction

The ability of households to borrow money for house purchases or for other 

purposes is a basic prerequisite for a well-functioning economy. at the same time 

credit provision can entail risks to the economy if it breeds a dynamic in which 

house prices and debt mutually drive each other up to levels that are unsustainable 

in the long term. in a situation where the economy is slowing down, house prices 

can quickly take a downward turn. Falling prices combined with a high level of 

household debt may in such a situation reinforce the contraction of the economy. 

one reason for this could be that households are unwilling or unable to sustain 

the same level of consumption, with a consequent fall in demand in the economy. 

another reason is that stability in the financial system may be threatened if the 

development leads to large losses or funding difficulties for banks and other 

financial institutions. in both these cases there is a risk that problems will be bigger 

the more inflated credit volumes and house prices become.

To prevent imbalances in the housing market from resulting in this type of shock 

there may be reason for authorities to intervene using various types of tools, i.e. 

regulations, supervision or other policy measures. The monetary policy rate is one 

such a tool, but as discussed in Chapters iii.1 and iii.2, its use may be problematic in 

several respects.

Consequently, this chapter discusses what other tools, apart from the monetary 

policy rate, can be used to prevent the housing market from being a source of 

macroeconomic shocks. we also consider how these tools can be coordinated 

with the monetary policy instruments and their effect on monetary policy and 

the transmission mechanism. in conclusion, issues concerning the institutional 

arrangements associated with the tools are discussed. 

1.  general considerations concerning the design of alternative 
tools

as a point of departure for the evaluation of individual alternative tools that 

follows in the next section we first discuss a number of general considerations 

concerning the design of the tools and the advantages and disadvantages of these 

considerations. The aim is to produce alternatives to the interest rate weapon that 

are better suited to the purpose of preventing the housing market from becoming a 

source of macroeconomic shocks. 

1.1  Two PossibLe sTRaTegies FoR CounTeRaCTing shoCks

There are two strategies that authorities can use to prevent imbalances in the 

housing market from giving rise to macroeconomic shocks. one is preventive work 

using tools directed at preventing or moderating excessive hikes in house prices 
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and debt, i.e. trying to prevent imbalances from arising at all. another strategy is 

working with tools that are directed at minimising the shocks that may arise as a 

consequence of unsustainable price and debt movements, i.e. trying to ensure that 

the macroeconomic consequences do not become very serious if the economy slows 

down and imbalances are corrected.1 

The first case concerns tools to ensure long-term sustainability of credit and price 

cycles. This can be done either by trying on isolated occasions to dampen excessive 

rises in prices or credit volumes, or by continuously trying to keep the price and 

credit cycle stable. 

The advantage of this strategy is that imbalances never need to arise or need not 

be very serious. one condition for the authorities’ success is, however, that the tools 

are really able to counteract imbalances and that this is done without too great a 

cost to the economy in other respects. 

in the second case, the task of the tools is instead to manage the consequences 

of an unsustainable price and credit cycle. one way may be to ensure ex ante 

that the financial system has sufficient resilience in the form of economic buffers 

to be able to absorb the losses that may arise as a consequence of mortgage 

lending. in that way no shocks need ever arise in the economy as a consequence 

of deterioration in the functioning of the financial system. Correspondingly, the 

tools can be directed towards strengthening households’ resilience, so that they 

can retain a certain level of consumption even if their income or wealth decrease. 

another way can be to use stimulus measures ex post, which restore house prices 

and credit volumes to the trend that is sustainable in the long-term or to take fiscal 

and monetary policy measures to stimulate general demand in the economy. 

The main advantage of this strategy is that it does not require to the same extent 

that the authorities are able to identify if and when imbalances are being built 

up. The disadvantage is, however, that it is not directed at dealing with the actual 

source of the problem, but only its consequences. Remaining passive towards the 

build-up of an imbalance may be problematical, partly because it can be costly 

for the government to take measures afterwards, partly because it is not certain 

that these measures will have the desired effect. For example, it is conceivable that 

measures to stimulate household borrowing or consumption will be ineffective in a 

situation where households, as a reaction to housing market developments, decide 

to consolidate their own finances by saving and paying off loans.2

making a clear-cut distinction between tools that counteract imbalances and 

tools that manage their consequences is not, however, very easy. The tools may 

have both these qualities. a good example of this is the capital requirements 

1 see CgFs (2010) for a discussion on the application of these strategies in the framework of financial 
regulation and supervision.

2 see for example nyberg (2010) for a discussion that monetary policy in these situations may have 
considerably less effect than it normally does.
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imposed on credit institutions, which partly strengthen banks’ resilience to shocks 

and partly influence household borrowing costs and hence also the development of 

price and credit cycles. but even if a tool can contribute to fulfilling both strategies, 

its effectiveness in doing so may vary. an actual example that illustrates this is the 

dynamic provisioning rules applied in spain, which functions in a similar way to 

capital requirements. These rules contributed to strengthening the spanish banks’ 

resilience in the global financial crisis. on the other hand, the rules do not seem to 

have had any perceptible dampening effect on the substantial credit expansion that 

preceded the crisis.3 This example shows that the risk of excessive increases in price 

and credit cycles is not automatically eliminated just because it has been ensured 

that the participants in the financial system have sufficient economic buffers.

1.2  how TaRgeTed shouLd The TooL be?

The repo rate is a monetary policy tool that affects the entire economy, even if it 

were to be used to manage development on the housing market. The generality 

of this tool is one of its greatest drawbacks, so alternative tools should be more 

targeted towards the market to be corrected in order to prevent or manage 

imbalances. an open question is, however, the tool’s degree of precision. 

it may seem obvious that tools should be as precise as possible if the problems 

are isolated to individual markets, but a tool that is too precisely targeted may have 

disadvantages. For example, targeted tools can sometimes be circumvented or give 

rise to the build-up of imbalances in other markets. such a case would be if the 

tool limits banks’ lending to households and this leads to the banks increasing their 

lending to other more risky sectors instead. another risk is that the banks will find 

alternative ways of lending to households, which in the worst case makes the tool 

ineffective.4 however, given that these problems can be avoided, targeted tools are 

preferable to general tools. 

another consideration is whether the tool should be restricted to trying to 

influence the market for buying and selling homes or if it should also target those 

who already own their homes. The repo rate is a tool that reaches everyone who has 

a mortgage, new as well as existing borrowers. but it is not certain that alternative 

tools are suitable or even possible to apply to the entire mortgage stock.

1.3  shouLd The TooL be sTaTiC oR dynamiC? 

we noted above that one strategy for the authorities to counteract shocks is to 

try to ensure that credit and price cycles develop in a sustainable way. To be able 

to actively manage these cycles the authorities must use tools that are dynamic, 

3 CgFs (2010).
4 see for example borio (2010) for a more detailed discussion.
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i.e. tools that can be varied over time. This is done either to tighten or to stimulate 

the market, for example by making it more expensive in an expansionary phase for 

households to borrow money for housing and vice versa in a contractionary phase. 

The Riksbank’s steering of the interest rate is a tool that works dynamically, but its 

purpose is broader than just influencing conditions in an individual market.

The main advantage of dynamic tools is that they are sensitive to how markets 

and other factors develop over time and in that way make it possible to actively 

offset a development that is seen as harmful to the economy. The effectiveness of 

the tools is, however, dependent on their being based on the “right” indicators, 

i.e. those that give rise to imbalances, and on it being possible to apply them at the 

right time.

Static tools, i.e. those that do not change over time, can also to some extent 

contribute to stabilising price and credit cycles. For example, fixed restrictions on 

household borrowing may have a price-stabilising effect on the housing market. 

in the same way stricter capital adequacy rules for banks can help to reduce 

variations in credit growth. but since the tool is static it cannot actively contribute to 

eliminating a certain cycle, but only prevent further cyclical effects that would have 

arisen if it had not been used. The dampening effect also always remains in place, 

which entails a cost to the economy.

Regarding the second possible strategy the tools can fulfil – minimising the 

consequences if a price correction in the housing market actually occurs – both 

dynamic and static tools can be effective. For example, rules that set limits for credit 

institutions’ or households’ borrowing contribute to strengthening the resilience 

of those agents to substantial price corrections. in that way the risk of a price fall 

leading to financial instability or substantial changes in household consumption also 

decreases. however, here dynamic tools also have the advantage that they can be 

changed in response to how the markets and the economy develop, for example by 

raising requirements for buffers in the banks in good times and reducing them in 

bad times.

1.4  shouLd The use oF a dynamiC TooL be auTomaTiC oR disCReTionaRy?

Tools that are applied dynamically can either be discretionary or automatic. 

Tools are discretionary if it is up to a responsible authority to make continuous 

assessments and on the basis of these assessments decide if measures need to be 

taken to steer a certain development in a desired direction. The Riksbank’s inflation 

steering using the repo rate is an example of a tool that is based on discretionary 

assessments. Automatic tools are instead based on measures being taken in 

accordance with one or more pre-determined parameters that do not leave any 

scope for discretionary decisions by the authorities. a conceivable example of an 
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automatic tool is a rule that determines how the level of banks’ capital requirements 

is to be adjusted in relation to credit growth in the economy. 

accordingly, automatic tools have the advantage of being predictable. another 

advantage is that the automatic functioning removes some of the burden of proof 

and anguish over the need to make uncomfortable decisions. a disadvantage is, 

however, that automatic tools reduce precision and can be more indiscriminate 

than “discretionary” interventions based on assessments of the prevailing situation. 

nor is it certain that automatic tools “hit the target”, since all types of risks or 

imbalances are not necessarily seen in the indicators on which the tool is based. 

discretionary tools entail a higher degree of flexibility, since they leave room for 

authorities to make situation-adapted assessments. a potential problem is, however, 

that an unsustainable development will not be corrected in time. There is a risk 

that authorities decide to refrain from acting if the necessity for action is difficult 

to prove. The fact that discretionary tools are less predictable than automatic tools 

can also create increased uncertainty on the part of market participants. such 

uncertainty can, on the one hand, lead to the tools being unnecessarily restrictive, 

which may be the case if credit institutions (or households) choose to handle 

uncertainty about the future regulatory environment by being excessively prudent. 

on the other hand, uncertainty can reduce the effectiveness of a tool if the market 

participants have the “wrong” expectations of how the authorities will apply the 

tool. 

one way of dealing with the problems of a fully discretionary application is to 

make the tool ”semi-automatic”. The tool can be linked to some type of decision 

rule, such as the quantified inflation target that currently exists for monetary policy. 

also, a formalised decision-making process can be introduced, in which authorities 

are forced to regularly take a stand on whether measures are necessary and report 

the reasons for their decision in official publications. in that way the predictability 

can increase at the same time as the risk of authorities refraining from making 

uncomfortable decisions is reduced.5

1.5  shouLd The TooL be quanTiTaTive (absoLuTe) oR PRiCe-adJusTing 

(inCenTive-based)? 

Further, tools can be quantitative or price-adjusting. quantitative tools set absolute 

limits for households or banks and force them to act in a certain way. For example, 

it may be a matter of introducing rules that set an absolute limit on the percentage 

of the value of a house that may be mortgaged. Price-adjusting or incentive-based 

tools instead encourage the agents to restrict their risk taking or otherwise act 

5 see for example bank of england (2009) for a more detailed discussion of considerations of the pros 
and cons of automatic or discretionary tools (”rules versus discretion”).
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in a desired way. instead of setting an absolute limit on households’ borrowing, 

it is conceivable that the authorities would decide to introduce a tax or fee on 

mortgages.

The repo rate is in this respect price-adjusting, since it raises or lowers 

households’ interest expense. in the academic literature price-adjusting tools are 

generally preferred to quantitative tools. The main reason is that these tools give 

the market participants a choice, which also means that the objectives for which 

the tool is created can be achieved in a more cost-effective way. one problem with 

price-adjusting tools, however, is that authorities can only influence the outcome 

but not fully control it. another problem with price-adjusting tools is that the 

households that react to price signals are not always the same as those that run the 

greatest risk of taking on too much debt. a quantitative tool reaches everyone, for 

better or worse.

2.  alternative tools

building on these general considerations, in this part we discuss a number of specific 

tools that could potentially be used to discourage developments in the housing 

market from being a source of macroeconomic shocks. as has been mentioned 

earlier, such shocks can be reflected in stability problems in the financial system 

or through a decline in household demand. For each of the tools we also make 

an overall assessment of the consequences the tools may have in other relevant 

respects and issues that may arise when implementing and applying the tools. 

There are, of course, several other conceivable tools than those discussed here. 

The selection is based on the most commonly existing tools internationally and 

those we have assessed to be most relevant from a swedish perspective. we have 

decided to divide these tools into the following categories; tools targeting household 

debt, tools targeting lending institutions and fiscal tools.

To be able to clearly illustrate the effects of the various tools each section 

contains a calculation for how the tool affects a stylised household. a comparison is 

made using the following basic example, which is intended to give a representative 

picture of a borrowing situation for a normal swedish household buying a home 

today. (however, the basic example disregards the maximum loan-to-value ratio 

that was introduced on 1 october 2010).
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BASIC ExAMPlE
a household meeting the following conditions intends to buy a house for sek 2 million:

•  Total disposable annual income of sek 350 000
•  sek 100 000 available for down-payment
•  no existing loans

The household may take out a mortgage of 95 per cent of the house value, 85 per cent of which is a first 
mortgage loan and 10 per cent a second mortgage loan. The total loan amount is sek 1 900 000, broken 
down into a first mortgage of sek 1 700 000 and a second mortgage of sek 200 000. They borrow at 
a variable (3-month) interest rate and for the first year have the following interest and repayment costs 
(straight amortisation term of 90 and 10 years respectively):

FinanCing
amounT 

(sek)
shaRe oF 
ToTaL (%)

inTeResT 
RaTe (%)

inTeResT CosT 
(sek/monTh)

amoRTisaTion 
(sek/monTh)

First mortgage 1 700 000 85 2.6 3 683 1 574
second mortgage 200 000 10 4.6 767 1 667
down payment 100 000 5 

The initial monthly expense is about sek 6 356 per month, after tax relief, of which about sek 3 115 is 
interest costs and about sek 3 241 is amortisations.

2.1  TooLs TaRgeTing househoLd debT

2.1.1  Loan restrictions based on the house value

internationally the most common method for regulating household debt is to set 

a limit on the percentage of the house value that may be mortgaged. such limits 

exist for example in Canada6 and hong-kong7. in sweden the Financial supervisory 

authority (Finansinspektionen) recently issued a general guideline stating that 

credit institutions providing credit against residential property as collateral should 

restrict the loan so that the loan-to-value ratio does not exceed 85 per cent of the 

market value of the property at the time of granting credit.8 Lending beyond this 

limit is not prohibited, but must be granted without using the residential property 

as collateral. in norway and Finland the supervisory authorities have recently issued 

similar guidelines for the banks’ lending. in both cases it is stipulated that the loan-

to-value ratios may not normally exceed 90 per cent of the market value. 

6 under Canadian law all federally regulated credit institutions must buy loss insurance for mortgages 
where the loan-to-value ratio exceeds 80 per cent. The borrower may mortgage a maximum of 95 
per cent of the property value, i.e. at the time of purchase the borrower must make a down-payment 
of 5 per cent. you can read more about how the housing market functions in Canada in the Canadian 
housing observer 2010, Canada mortgage and housing Corporation, ottawa, ontario, Canada 
(http://www.cmhc-schl.gc.ca/en/index.cfm). 

7 in hong kong the limit is between 50 and 60 per cent of the property value. 50 per cent applies to 
residential property with a value of hk$ 12 million and residential property where the owner does 
not live in the property personally. you can read more about how the housing market in hong-kong 
functions on the website of The hong kong mortgage Corporation Limited,  
(http://www.hkmc.com.hk/eng/index.html).

8 Finansinspektionen, FFFs 2010:2.
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ExAMPlE: loan restriction based on the value of the residential property
a rule is introduced that limits the household’s loan-to-value ratio to 85 per cent. in other respects the 
same conditions apply as in the basic example.

a binding limit, i.e. where no borrowing beyond the limit is allowed, means that the household cannot 
buy a home for sek 2 million. instead, they can buy a home for a maximum of sek 667 000. (The rule 
requires a 15 per cent down payment, which with the household’s sek 100 000 of own funding enables 
the purchase of a home worth sek 667 000. sek 567 000, or 85 per cent of sek 667 000, is the maximum 
loan amount).

a non-binding limit , i.e. where borrowing above the limit is allowed if it does not use the residential 
property as collateral, makes it possible to buy the desired home. The household’s costs will then be as 
follows: 

FinanCing
amounT 

(sek)
shaRe oF 
ToTaL (%)

inTeResT 
RaTe (%)

inTeResT CosT 
(sek/monTh)

amoRTisaTion 
(sek/monTh)

First mortgage 1 700 000 85 2.6  3 683 1 574
unsecured loan 200 000 10 6.5 1 083 1 667
down payment 100 000 5 

COnSEQuEnCES: a binding limit of 85 per cent has a drastic effect on the ability of the household to 
buy a home. in this example there is a shortfall of just over sek 1.3 million in financing for the purchase 
of the desired home. with a non-binding limit the household can buy a home for sek 2 million. The initial 
monthly expense, after tax relief, is sek 6 577. This is an increase of just over sek 200, compared with the 
basic example. To the extent the lender requires a faster rate of amortisation of the unsecured loan than 
10 years, the differences compared with the basic example will be greater.

Achievement of objectives

a loan-to-value limit may help to reduce the risk of households’ over-indebtedness 

and thereby also to reduce their vulnerability to price falls in the property 

market. This consumer protection motive underlies the limit recently decided 

by Finansinspektionen. in other countries the introduction of similar rules was 

motivated by more macroeconomically related objectives. The limit has been 

regarded either as a way to promote stability in the financial system or as a 

complementary tool to monetary policy. 

Regardless of the reason for which a limit is applied, it can contribute both to 

strengthening financial stability and to stabilising the macro economy as a whole. 

Firstly, from the financial stability perspective, credit risk in the banks’ 

credit portfolios can decrease if the limits helps to reduce households’ financial 

vulnerability. in that the risks in the financial system decrease, the risk of future 

macroeconomic shocks arising from stability problems is also reduced. 

secondly, limits on household debt can contribute to more stable price formation 

in the housing market. since the rules restrict the capital gearing of households and 

thereby also the amount of money they can use to purchase homes, price variations 

on housing may decrease. The lower the loan-to-value limit is set, the greater the 

price stabilising effect of the limit can be assumed to be. if in addition the limit is 

applied dynamically, i.e. the limit varies over time, price variations in the housing 

market can be assumed to stabilise further.
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Through the price-stabilising effect of the limit, the risk decreases of house 

prices becoming a breeding ground for unsustainable credit expansion in which 

households use the rising values of their homes to take out further mortgages, 

either for consumption or to buy more or costlier property. if a limit can counteract 

both excessive price variations in the housing market and an unsustainable build-up 

of household debt, it will also in this respect contribute to reducing the risk of credit 

losses in the banking system. with its potentially price-stabilising effect it also helps 

to stabilise household balance sheets, which from a macroeconomic perspective 

can be regarded as favourable, since the risk of drastic variations in household 

consumption can thereby be restricted.

The possibility of dampening excessive credit expansion or hefty swings in house 

prices using regulation that relates the size of the loan to the underlying asset value 

should not, however, be exaggerated. since the limit is set in relation to the value of 

the property, price developments in the housing market will influence the amounts 

that households may borrow. if house prices rise, households’ credit limits will rise, 

and vice-versa. The binding restriction will in this case be the value of the asset 

being mortgaged and not the household payment capacity. Consequently, the credit 

limit set by the rule will also be affected as prices in the housing market change. For 

example, a household that is mortgaged up to the limit at the time of purchase can 

increase its mortgage if the property has subsequently increased in value. (if the 

limit is 90% then an increase in value of the property of sek 100 000 will increase 

the credit limit by sek 90 000. alternatively, the same household can sell its home 

and use the profit as a down-payment when buying a new home. Further capital 

of sek 100 000 would make it possible to buy a house that is sek 1 million more 

expensive than the household could buy before.) This may fan the flames of a credit 

expansion and push house prices up further. 

Compared with a situation where there are no explicit rules to limit household 

debt, a loan-to-value limit – as pointed out earlier – could of course help to dampen 

this type of cyclical variation in credit growth and house prices. The effectiveness of 

the limit in this respect depends on the level of the limits and if they are allowed to 

vary over time. besides this, the method of determining the value of the property 

is significant. a limit based on the full market value of the house is probably less 

effective in offsetting cyclical patterns in house prices and credit growth than a 

limit that is for example based on model-based valuations (on the basis of what is 

regarded as a long-term sustainable level of house prices.) 

but regardless of how the limit is designed as regards levels, valuation etc., 

it is probable that a static limit is not the most effective instrument to prevent 

imbalances or drastic price variations in the housing market. This is quite simply 

because the limit is based on house prices, which in itself may constitute a driving 

force in building up a debt and price spiral. if the aim of the limit is to manage 
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price and credit cycles it is important that it can be applied dynamically or is 

supplemented by other types of tool, such as restrictions on how much households 

may borrow in relation to their income (see next section). 

it can be added here, however, that if the limit is applied dynamically it can in 

itself give rise to certain inflationary price and credit effects. This could be the case 

for example if households expect the authorities to tighten limits. major demand 

for credit could then temporarily arise when people try to avoid being affected by 

the expected squeeze. The lending institutions on their part can whip up such a 

situation by playing on expected credit restraint in their marketing.

Other consequences 

a loan-to-value limit puts households that have little capital of their own, such as 

first-time buyers, at a disadvantage. it should be noted here, however, that this 

effect can be mitigated if the regulation itself entails a cooling off of housing market 

prices so that the capital input required is not as great (in kronor) to meet the limit 

for getting a mortgage. 

Implementation issues

if the limit is not binding, in the sense that it entails an absolute ban on borrowing 

over a given limit, there is a risk that the regulation will not have the effect intended. 

This is because the effect of the regulation on household debt, house prices and 

credit growth can be assumed to be small if a large proportion of households decide 

to take out mortgages in excess of the limit. if such additional borrowing is also at 

a higher borrowing cost (for example through unsecured loans) a limit may even be 

counterproductive, because if the credit cost for a given level of debt increases, it 

also entails greater vulnerability of households to shocks. however, here it must be 

added that the increased costs entailed by borrowing over the limit give households 

an incentive not to take on too much debt. it cannot, however, be taken for granted 

that households will act in accordance with these incentives – either because the 

price signal is not sufficiently strong or because households simply do not react 

to the incentives. For these reasons it cannot be assumed that a non-binding limit 

will have the same effect as a binding limit. seen in that light, a binding limit may 

therefore be preferable. against this it can be said, however, that a binding limit 

implies a quantitative regulation, which in general is a more costly method of 

achieving the desired objective. in addition it is doubtful if it is possible to introduce 

a binding limit that is not easily circumvented. This would in principle require that all 

lending without collateral is prohibited so as to prevent households from taking out 

unsecured loans to cover any financing needs beyond the limit.

even a non-binding limit may be ineffective if households or banks find ways 
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of circumventing it. For example, a conceivable risk is that household lending 

moves abroad, either because the borrowers choose to borrow from foreign credit 

institutions or because the credit institutions themselves start to offer loans from 

foreign subsidiaries.

Reasonably, a loan-to-value limit can only be applied to new lending. an obvious 

reason for this is that from a legal point of view it is doubtful, or even impossible, 

to introduce provisions that retroactively change the terms and conditions of loans 

already agreed. but even disregarding the legal aspects, it would for several reasons 

seem to be inappropriate to allow the rule to include existing loans. For example, 

it would mean that new agreements between the bank and the borrower would 

have to be signed in cases where the loan-to-value ratio is higher than allowed. in 

best case this would mean slightly higher borrowing costs for the borrower, since 

parts of first or second mortgages would have to be replaced by unsecured loans. 

but it could also mean that a few people would not be allowed to borrow the same 

amount. if the borrowers have insufficient funds to make up the funding shortfall 

they would quite simply be forced to sell their homes. 

2.1.2  Loan restrictions based on income 

a related method for regulating household debt is to set a limit on the debt 

or borrowing expenses in relation to income. such limits are applied in several 

countries, including south korea, the netherlands and hong kong. in all these cases 

the limit is formulated so that the household’s borrowing expenses (interest and 

amortisations) do not exceed a certain percentage of the (disposable) income. it is, 

however, conceivable to design the rules in other ways, for example by stipulating 

that households’ total loan amounts may not exceed a certain percentage of the 

household’s annual (disposable) income. 

in sweden there are no explicit limits to the amount a household may borrow in 

relation to its income. however, the swedish regulations stipulate that the lender 

must carry out a review to establish whether the borrower has the capacity to fulfil 

his or her obligations under the credit agreement. This includes the lender ensuring 

that private individuals do not take on too much debt in relation to their income and 

other economic conditions (payment capacity).
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ExAMPlE: loan restriction based on the value of the residential property
a rule is introduced that limits households’ total loans to a maximum of 500 per cent of the household’s 
total annual disposable income. The example assumes that the household has no income from capital or 
that this may not be included in disposable income. in other respects the same conditions apply as in the 
basic example.

a binding limit, i.e. in which all loans are included, means that the household can buy a home for a 
maximum of sek 1 850 000 (as they have sek 100 000 in capital and may borrow a maximum of 500 per 
cent of the disposable income of sek 350 000, which is sek 1 750 000).

a non-binding limit, in which only borrowing with the house as collateral is counted in the loan amount, 
would mean that the household can buy a home for sek 2 million by taking out an unsecured loan for the 
borrowing needs in excess of 85 per cent of the house value. 

FinanCing
amounT 

(sek)
shaRe oF 
ToTaL (%)

inTeResT 
RaTe (%)

inTeResT CosT 
(sek/monTh)

amoRTisaTion 
(sek/monTh)

First mortgage 1 700 000 85 2.6 3 683 1 574
unsecured loan 200 000 10 6.5 1 083 1 667
down payment 100 000 5 

COnSEQuEnCES: with a binding limit the household cannot buy the desired home costing 
sek 2 000 000. The limit implies that the household can buy a home for a maximum of sek 1 850 000. a 
non-binding limit would give an initial monthly expense after tax relief of sek 6 577 instead, i.e. just over 
sek 200 more expensive than in the basic example.

Achievement of objectives

a limit based on income has by and large the same qualities as a corresponding 

limit based on the property value. The limit can help to reduce households’ financial 

vulnerability and thereby also reduce the risks in banks’ lending. Potentially it can 

also help to influence price and credit development, both by having a cooling effect 

in an expansionary phase and by stabilising development over time. 

in the latter respect an income-related limit is probably a more effective 

instrument than a loan-to-value limit. This is because the parameter that governs 

household borrowing – income – is more stable over time and varies less than the 

parameter – price of the property – on which a loan-to-value limit is based. and if 

the debts are not linked to house prices the problem of price-rises and indebtedness 

mutually driving each other up in a rising spiral is avoided. in this way the need to 

apply the limit dynamically is also reduced. 

it should, however, be noted that the limit gives different effects depending on 

whether it is designed as a limit on the loan amount or borrowing expenses (interest 

and amortisation). in the former case it is only income that affects the maximum 

amount a household can borrow. in the latter case interest rate movements and 

households’ amortisation preferences/banks’ amortisation requirements are also of 

significance for the size of the loan. 

if the limit is to be used to steer price and credit development it would seem 

most appropriate to design a limit that is neutral in relation to the interest level in 
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the economy. hence, in this respect an amount-based limit is preferable. such a 

regulation would mean that changes in the interest rate would not have a direct 

effect on households’ credit limits, which would be the case with a expense-based 

limit. another circumstance that favours an amount-based limit is that the loan 

amount would also be independent of the size of the amortisations. in that way 

no incentive is created for households to refrain from making amortisations, which 

must be seen as positive from the financial stability perspective. 

Other consequences

an advantage of an income-based limit is that it does not discriminate against 

households with little capital, such as first-time buyers. on the other hand, the limit 

may mean that households with low incomes who were previously able to obtain 

loans no longer can. however, it is difficult to see how this would be a problem, 

since a basic condition for being able to borrow money at all is that the borrower 

has sufficient capacity to service the loans. it could possibly be seen as a problem 

that the limit does not take into account that households with low incomes may 

have considerable wealth which secures their ability to bear a greater debt than their 

income justifies. For those households the rule implies that they are forced to invest 

their wealth in their home against their will.

Implementation issues

an important question that must be decided when introducing an income-based 

rule is the level at which the limit should be set. There are few examples of countries 

that apply or have applied a limit that relates the size of households’ loans to their 

disposable incomes. in sweden this ratio is currently about 170 per cent9. Looking 

only at new lending, however, the ratio is considerably higher. There, over half 

the households have a debt ratio of over 500 per cent and the ten per cent of 

households most in debt have a debt ratio of more than 1 000 per cent10. a limit of 

the order of 500 per cent would thus mean a relatively severe constraint on lending 

and in that way could also help reduce the pressure on house prices. 

another central issue is how the income measurement on which the limit is 

based should be designed. households have three types of income – earned 

income (wages, salaries and other remuneration), transfers (child allowance etc.) 

and income from capital. income from capital consists partly of direct return on 

financial assets, i.e. interest and dividends, and partly of capital gains (realised 

value changes). a reasonable point of departure is that the limit should be based 

on the income sources that are stable and provide a reliable flow of income over 

9 sveriges Riksbank, Financial stability Report 2010:2.
10 Finansinspektionen, “The swedish mortgage market and bank Lending”, February 2010.
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time. with the exception of capital gains this can be assumed to apply to all the 

income types mentioned above. it therefore appears reasonable to formulate an 

income measurement which includes all types of income except capital gains. doing 

this also avoids the problem of borrowers deciding to realise their capital gains to 

achieve a temporary income effect making it possible to borrow more. 

as with a limit based on the value of the property, there is a risk that the desired 

effects will not materialise if the limit is not binding, i.e. if it allows borrowing above 

the limit, or if it can be circumvented by households or institutions. a binding rule 

would in this case mean that no loans over a certain percentage of income would be 

allowed. Compared with a limit based on the value of the property, a binding rule 

would be less harmful, since it would not require the same far-reaching restrictions 

on the type of loan households could obtain. as long as the loans are below the 

limit, borrowers and banks can themselves decide how the loan terms and conditions 

should be formulated and the collateral against which the loans can be granted.

For the same reasons as the case of a limit based on the property value, an 

income-based rule could only reasonably be introduced for new lending.

2.1.3  Amortisation requirements

an alternative to (direct) regulation of the size of household mortgages is to impose 

amortisation requirements. an amortisation requirement means that households will 

be forced to pay off all or part of their mortgages within a certain pre-determined 

period of time. 

an amortisation requirement can be formulated in slightly different ways. in 

its very simplest form it can mean that a maximum period is established for how 

long the entire loan may run and that amortisations during this period must be 

made periodically (for example monthly) and of the same amount. such a straight 

amortisation requirement over 30 years would mean monthly repayments of just 

under sek 2 800 on a loan of sek 1 million. Provided that the households do not 

raise further loans the debt stock will decrease successively during the life of the 

loan. 

a conceivable alternative is for the requirements to only cover a certain part of 

the loan. it may, for example, be a matter of making the amortisations for as long 

as the borrower’s loan-to-value ratio exceeds a certain level. another alternative 

is to only establish that the loan must be repaid within a certain period, without 

stipulating the periodicity of the amortisations. such a requirement could, however, 

be circumvented by repaying the entire loan in a lump sum on the end-date of the 

loan.

There are amortisation requirements in several countries, including Canada 

and hong kong. in Canada all federally regulated credit institutions must take out 

credit insurance with the government for mortgages with a higher loan-to-value 
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ratio than 80 per cent. a requirement for granting such mortgages is that they 

must be amortised within a maximum of 35 years. This requirement also applies to 

mortgages that credit institutions voluntarily insure (i.e. loans with a loan-to-value 

ratio of less than 80 per cent). in hong kong the maximum amortisation period is 

30 years. Linked to this requirement is also a ban on interest-only periods during the 

life of the mortgage.

ExAMPlE: Amortisations requirements 
an amortisation requirement is introduced stipulating that the first mortgage must be repaid over 30 years 
(straight repayment). in other respects the same conditions apply as in the basic example.

The household’s costs will be: 

FinanCing
amounT 

(sek)
shaRe oF 
ToTaL (%)

inTeResT 
RaTe (%)

inTeResT CosT 
(sek/monTh)

amoRTisaTion 
(sek/monTh)

First mortgage 1 700 000 85 2.6  3 683 4 722
second mortgage 200 000 10 4.6 767h 1 667
down payment 100 000 5 

COnSEQuEnCE: The initial monthly expense, after tax relief, is sek 9 504, which is mainly because the 
repayment expense increases by just over sek 3 100 per month compared with the basic example. The 
substantial increase in the rate of repayment (from 90 years to 30 years) means, however, that the interest 
costs decrease faster. after the first year the interest cost after tax (given the same interest rate) is down 
to sek 2 976 per month (compared with sek 3 115 initially).

Achievement of objectives

an amortisation requirement gives households reason to restrict their borrowing. 

The requirement means that the households’ immediate mortgage expense will 

rise, which leaves less room for other expenditure. The limit for how much a 

household can and may borrow against collateral in the form of residential property 

is also adjusted downwards, since the households’ ‘left to live on’ estimates are 

affected negatively by the amortisation expense. in that way an amortisation 

requirement may be seen as an indirect loan restriction in relation to income (see 

previous section). an effect of households borrowing less as well as paying off their 

mortgages is that they reduce their debt and loan-to-value ratios. as the mortgage 

is paid off, household sensitivity to interest rates also decreases. Taken together, 

these effects mean that the lending institutions’ credit risk decreases, which also 

reduces vulnerability in the financial system.

in that the requirements affect both borrowing expense and credit limits for 

households this is also a useful tool to counteract imbalances in price and credit 

developments, which also benefits financial stability, but potentially also to avoid 

drastic variations in household consumption. as in the case of the loan restriction 

based on income, the need for dynamic application of repayment requirements is 

not as great as with a restriction based on the value of the property. nevertheless, 
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there may be reason to adjust the requirements at times of strong fluctuations in the 

credit cycle, so as to try to prevent shocks in the economy from arising.

Other consequences

Like a loan restriction based on income, an advantage of an amortisation 

requirement is that it does not affect households with little capital as severely as 

a restriction related to the value of the home. This is because income, rather than 

wealth, becomes the crucial factor for the amount that can be borrowed. The group 

that would “suffer” most from the regulation would be households with relatively 

low incomes and little capital for a down-payment.

a amortisation requirement means that households can set aside less money 

for saving in other assets than their home. This means that households’ ability to 

build up an asset portfolio with a balanced composition of different types of real 

and financial assets is impaired. if all available income after deduction for living and 

interest costs goes to repay the mortgage the household’s assets will consist entirely 

of the home. This makes them more vulnerable to a fall in house prices than they 

would have been if they could have saved the funds used for repayment in other 

types of asset.

Implementation issues11

a amortisation requirement that is designed without regard for the borrower’s 

financial position, or the value of the collateral pledged for the loan, risks being 

unnecessarily restrictive. For example, it is difficult to see any reason for forcing 

households with low loan-to-value ratios to amortise. Therefore it seems more 

practical to design a amortisation requirement that targets households with high 

loan-to-value ratios or high borrowing costs relative to their income. a conceivable 

alternative is, for example, to prescribe amortisation requirements for loans with a 

loan-to-value ratio of more than 80 per cent.

while the requirements should not be unnecessarily restrictive, they must be 

formulated so that they cannot be easily circumvented. if households can, for 

example, raise new loans to compensate for the amortisations they are forced 

to make then the requirement is at risk of being ineffective. in the same way the 

requirement will not fulfil its purpose if it only regulates a final date for when the 

loan must be repaid. if that were to be the case the requirement could be simply 

avoided by paying back the entire loan on the maturity date, which can easily 

be replaced by a new loan. To avoid both these problems the requirements must 

11 Finansinspektionen raises the difficulties of implementing a amortisation requirement in its 
memorandum ”allmänna råd om begränsning av lån mot säkerhet i bostad” (general guidelines on 
restricting loans with residential property as collateral).
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be designed to require amortisations over the entire life of the loan and that in 

addition cover all household credit. in practice such a regulation would need to 

be designed so that no new credit can be granted during the amortisation period, 

with or without the residential property as collateral. and to introduce a rule that 

forbids the household to raise any loans at all during the period of repayment seems 

to be rather a drastic measure. apart from the fact that curtailment of households’ 

ability to adapt their credit needs over time would probably lead to negative welfare 

effects, the risk is also great that a black lending market would arise outside the 

regulated banking sector. in addition, it would also be very difficult, and not least 

extremely resource-intensive, to monitor compliance with the rule. 

another problem of amortisation requirements is that they can be 

counterproductive in an economic downturn or crisis. in a situation where 

households’ payment capacity has deteriorated, the amortisation requirement 

in itself could become a reason for borrowers defaulting on their loans and the 

loan losses thereby being higher than they would have been if no requirement 

had existed. in these situations there may be reason to allow exceptions from 

the amortisation requirement. Regulating when such exceptions may be made 

is, however, not easy and would also be resource-intensive for the supervisory 

authority to monitor.

Like previous tools, an amortisation requirement can reasonably only be 

introduced for new lending. it may, however, be worth pointing out that the 

economic consequences of an amortisation requirement introduced on existing 

loans would probably be more severely felt than in the two previous cases. since 

a amortisation requirement would entail a relatively large increase in the monthly 

borrowing expenses it would probably imply a substantial restriction on household 

consumption. Particularly as this is a cost that households could not have anticipated 

when they took out their mortgage. if the amortisation requirement is applied 

dynamically there may, however, be reason to allow any relief on the requirement 

to also include the existing borrowers on whom the requirement was imposed when 

they took out a mortgage. This is because in a situation where household finances 

are strained in an economic downturn, reduced amortisation requirements can 

contribute to reducing the risk of default among households. by reducing household 

borrowing expenses, relaxation of the requirements can also provide some stimulus 

to household consumption.

2.1.4  Risk insurance

one way of handling some of the risks existing in the housing market is to introduce 

risk-reducing insurance. in several countries there are different insurance solutions 

that protect the borrower, the lender, or both against price falls or payment 

difficulties on the part of the borrower. This is often a matter of some form of 
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arrangement that is over and above the risk management achieved through other 

solutions, such as for example a loan restriction based on property value. 

various underlying objectives can be differentiated for these insurance schemes:12

• Insurance for social purposes. These insurance schemes are often arranged 

by a government agency and generally target certain types of household. For 

example, these government insurance schemes can target households wishing 

to buy a home but which for one reason or another find it difficult to obtain 

a normal mortgage. This may be due to low income, new employment, low 

equity or a poor credit history. variants of such insurance schemes can be 

found for example in Finland, greece and hungary, as well as sweden.13 

• Insurance for stability purposes. These insurance schemes are arranged 

by both government and private actors internationally and often as a 

complement to other existing regulation, such as a loan-to-value limit. most 

of these insurance schemes aim to transfer part of the credit risk taken on 

by the lender. in that way these insurance schemes can function as a type of 

safety valve to enable households that do not fully meet the requirements of 

the general regulations or the bank’s lending practice to obtain mortgages. 

in Canada such insurance is compulsory if the loan-to-value ratio exceeds a 

certain limit. in the united kingdom a lender may require for high loan-to-

value ratios that borrowers take out insurance to protect the lender against 

any losses in connection with forced sales/foreclosure. 

• Insurance for security purposes. These insurance schemes are often arranged 

by private actors and aim to allow households the possibility of managing 

their risks in connection with home ownership. it is often an insurance against 

price falls, which can for example be a way of eliminating a potential loss if the 

buyer knows he or she will only be active in the housing market for a certain 

period.

Loan insurance schemes for stability purposes are of greatest interest as 

an alternative tool to prevent the housing market from being a source of 

macroeconomic shocks. even if these insurance schemes can be designed in 

different ways, we will only study price-fall insurance in the following.

12 an examination of different international trends in risk insurance has been made by scanlon and 
whitehead (2004).

13 The national housing Credit guarantee board can grant a home purchase guarantee, which is 
a government guarantee covering interest payments for first-time buyers’ home purchases. This 
guarantee can be seen as insurance for the borrower, who by signing a guarantee with the national 
housing Credit guarantee board is insured against the risk of losing interest income for a mortgage. 
This is often also the case internationally. The insurance is mainly for the purpose of protecting the 
lender against default or suspension of payments by the borrower. in some cases the government 
guarantees protect the borrower, for example in belgium (against loss of income) and the netherlands 
(against fall in price).
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ExAMPlE: loan insurance against price falls 
a rule is introduced stipulating that all loans with a loan-to-value ratios over 80 per cent must be insured 
against price falls. we look at two cases. in other respects the same conditions apply as in the basic 
example (the maximum loan-to-value ratio allowed is 95%).

CASE 1. The insurance premium is paid as a lump sum and is 2 per cent of the insured amount (= the entire 
mortgage).14 The premium affects how much the household has left for a down-payment. at the same 
time the insurance means that the entire mortgage amount can be granted as a first mortgage, so the 
second mortgage loan of the basic example disappears. 

FinanCing
amounT 

(sek)
shaRe oF 
ToTaL (%)

inTeResT 
RaTe (%)

inTeResT CosT 
(sek/monTh)

amoRTisaTion 
(sek/monTh)

First mortgage 1 357 142 95 2.6 2 940 1 257
down-payment 71 428 5 

The insurance cost is sek 28 571 for 5 years, which is paid as a lump sum directly from the sek 100 000 
the household has for the down-payment.

CASE 2. The insurance premium is paid monthly and covers only sek 300 000, i.e. down to a loan-to-
value ratio of 80 per cent. The cost is assumed to be 2 per cent of the insurance amount. also in this case 
the insurance makes it possible to lend the entire loan amount as a first mortgage.

FinanCing
amounT 

(sek)
shaRe oF 
ToTaL (%)

inTeResT 
RaTe (%)

inTeResT CosT 
(sek/monTh)

amoRTisaTion 
(sek/monTh)

First mortgage 1 900 000 95 2.6 4 117  1 759 
down-payment 100 000 5 

The insurance cost is about sek 500/month.

COnSEQuEnCES: The consequences are relatively great in Case 1, while they are relatively small in 
Case 2. in Case 1 the household can only buy a home for sek 1 428 571, since part of their savings must 
also cover the insurance cost. This means that they only have just over sek 70 000 left to use as a down-
payment (given that they cannot take out a loan for the premium).15 in Case 2 the household can buy the 
same property as in the basic example. The initial monthly expense will be about sek 5 141 per month 
after tax relief, given that no stricter amortisation requirements are imposed by the insurance company. 
amortising the loan with the insured amount (sek 300 000) over the insurance period (5 years) would 
cost sek 5 000 per month, but a more reasonable assumption is something between this amount and 
sek 1 759, i.e. sek 3 380 per month. The initial monthly expense will then be sek 6 262 per month, which 
is about the same expense as in the basic example.

Achievement of objectives

a price-fall insurance requirement for higher loan-to-value ratios contributes to 

reducing the vulnerability of households and credit institutions to price falls in the 

property market. if households had such insurance most households forced to sell 

their homes would be able to pay back their mortgages even if the price fell short of 

the mortgage amount. This in turn reduces the credit institutions’ credit risk. 

an insurance requirement may also have an indirect stability-enhancing effect. 

insurance companies selling loan insurance will function as a controlling third 

party to maintain the quality of loan reviews. The issuers of the insurance have 

14 we assume in somewhat simplified terms, that the insurance company takes the same premium as the 
risk premium on the second mortgage compared with the first mortgage, i.e. 2 per cent.

15 if the household can borrow to pay the premium (unsecured loan) the monthly cost will be a couple of 
hundred kronor more expensive than in Case 2, i.e. almost exactly the same as the basic example.
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an incentive to ensure that the loan review is adequate, since they must pay any 

residual debt if the property is sold at a loss. To insure a borrower the insurer may 

also impose further requirements that go beyond ordinary regulations and lending 

practice, for example as regards amortisation or the ability of the borrower to cope 

with high interest rates. These further requirements in turn strengthen the resilience 

of both households and credit institutions. if, on the other hand, the insurer does 

not carry out this controlling function the insurance may have the directly opposite 

effect. if borrowers do not risk having a residual debt after selling property to the 

same extent they may take on more risk when borrowing. if the credit institutions 

do not risk credit losses to the same extent they may be less prudent in their credit 

reviews.16

The strength of the stability enhancing effect also depends on which actors will 

offer this insurance. a lesson from the crisis is that it is important that the risk that 

is insured against is really also removed from the credit institutions’ balance sheets 

and is not either too concentrated on one or a few actors that are intimately linked 

with the credit institutions. if the credit institutions for example have exposures 

to the actor or actors who insure mortgages not much has been achieved from a 

stability perspective. it is, therefore, important to have an adequate framework 

for monitoring systemic risks when there is an insurance solution, not least if the 

insurers are private actors. one way of reducing such network risks is for the 

government to create one such actor, which is common internationally. in that case, 

however, it is important that the government is charging premiums that reflect the 

risk it takes, so that mortgage lending is not subsidised. 

if mortgage insurance requirements would have an effect on household debt, 

and more generally on the price and credit cycle in the housing market, is more 

difficult to assess. The outcome depends to a great extent on how these insurance 

schemes are designed and priced, as well as on what further demands the insurance 

company may impose to insure borrowers.17 Purely theoretically, however, the 

effect on price and credit developments should be relatively small as long as the 

insurance is priced on commercial terms. it is true that the cost of the mortgage 

itself (the interest), all else being equal, will be lower for an insured borrower 

than an uninsured borrower. This is because all or part of the lender’s credit risk 

disappears with a price-fall insurance policy. at the same time the risk is transferred 

to the insurer, who will demand a premium corresponding to what the lender would 

have taken if the loan had been uninsured. This insurance premium will ultimately 

16 For example the insurance schemes can reduce the incentive of credit institutions to obtain and use 
more qualitative information about the borrower when carrying out a credit review, such as structural 
use of overdraft facilities and a high percentage of late payments, if the borrower is an existing or 
former customer. 

17 in principle the insurance company could apply its own terms for how much a household may borrow 
in relation to its income in order to insure the loan.
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be paid for by the borrower. Provided that the insurance policy is priced on market 

terms and paid regularly during the life of the policy the monthly costs of borrowing 

with or without insurance should be equally great. Thus the effect on credit demand 

and household debt will also be small. on the other hand, if the insurance cost is 

taken as a lump sum directly at the time of the mortgage, the household will have 

a relatively large initial cost, which affects how much the household can spend on a 

down-payment. if the down-payment amount decreases, the maximum mortgage 

amount also decreases.18 There will be an even greater effect if the insurer also 

imposes stricter amortisation requirements and ‘left-to-live-on’ estimates to insure 

the mortgage than the lender would have done. 

Other consequences 

Regardless of how mortgage insurance schemes will affect the price and credit 

cycle in the housing market, one consequence of them will be improved consumer 

protection. but only to the extent that insurance can help households that for one 

or other reason must sell their home for a lower price than the mortgage amount, 

for example after a divorce or during a recession. how price-fall insurance will 

affect households that become insolvent more generally is, on the other hand, 

an open question. in normal cases credit institutions try to help their customers 

if they have temporary payment problems, for example by granting a period of 

grace for amortisation of the mortgage. at present it is in both the borrower’s and 

the credit institutions’ interest to have this possibility. but with loan insurance the 

credit institutions’ incentive to use this possibility may potentially decrease when 

loan losses on forced sales have been substantially reduced. To a certain extent 

the insurer can require that such solutions must be tried first before a claim on the 

policy is made, but it is not clear exactly how this would work. 

Implementation issues

introduction of mandatory price-fall insurance is a fairly extensive change in relation 

to how credit is granted today. among other things it includes another party in 

the credit review and the insurance policies may also affect credit institutions’ 

funding. besides, the supply of these insurance policies is limited in sweden, at least 

at present. it will be a political question whether the government should create 

such an actor, or if it should rely on private actors being created when regulation is 

introduced. 

a price-fall insurance requirement is also easier to justify if the regulation is 

introduced together with a loan restriction bases on property value or other similar 

18 given that the loan-to-value ratio of 100 per cent is not allowed (see example). This also assumes that 
the household cannot borrow to cover the premium.
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requirement. This is since it is difficult to justify why households with very low 

loan-to-value ratios would need to take out insurance. one consequence of only 

requiring insurance for loan-to-value ratios over a certain level is that it in practice 

would be equal to having an actual loan-to-value restriction, but where higher loan-

to-value ratios are allowed if you take out insurance. in other words, to some extent 

a loan restriction based on property value will follow automatically if price-fall 

insurance is required for high loan-to-value ratios. 

2.1.5  Fixed rate requirement

The last tool targeting households that we will discuss is a fixed rate requirement. a 

fixed-rate requirement means that the borrower must borrow at a fixed interest rate 

for all or part of the mortgage for a predetermined period.

in some countries, such as denmark and the usa, mortgages are characterised 

by interest rates being fixed for very long periods. For example, 95 per cent of 

american borrowers choose to fix their interest rates for 30 years or more. in 

sweden, on the other hand, a very large proportion of households have mortgages 

at variable interest rates or very short fixed interest periods. This is a change that 

has taken place in a little more than 10 years, from having made up about half of 

all new mortgages, those with fixed-interest rates of 5 years or more are now just 

a few per cent. Those who had variable interest rates during this period were able 

to benefit from the falling trend in interest rates and there is much to indicate that 

households today attach greater importance to the difference between variable and 

fixed rates than to other variables, such as income, future interest rates or inflation.19

There are two potential problems with this; firstly that households take on an 

increasing interest rate risk and become more sensitive to interest rate changes, 

secondly that households tend to borrow heavily when the interest rate is low (see 

Figure 1). 

19 national housing Credit guarantee board (2010).
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Figure 1. Credit growth at different interest rates 

a fixed rate requirement could be designed in various ways as regards the duration 

of the period rates must be fixed and the share of the loan that must be at a fixed 

rate. The requirement could be formulated, for example, so that households that 

mortgage their property over a certain limit (for example 75 per cent) must have 

fixed rate of the entire mortgage for a period of 10 years. 

ExAMPlE: Fixed rate requirement
a fixed rate requirement is introduced stipulating that first mortgages must be at a fixed rate for 10 years. 
The household’s costs will then be:

FinanCing
amounT 

(sek)
shaRe oF 
ToTaL (%)

inTeResT 
RaTe (%)

inTeResT CosT 
(sek/monTh)

amoRTisaTion 
(sek/monTh)

First mortgage 1 700 000 85 4.5  6 375 1 574
second mortgage 200 000 15 4.6 767 1 667
down payment 100 000 5 

COnSEQuEnCES: The initial monthly expense, after tax relief, is about sek 8 240. The household will 
thus have a higher interest rate cost of about sek 1 884 per month compared with the basic example. The 
difference is because a 10-year loan is assumed to have a higher interest rate than a variable interest loan 
(3 month fixed interest period). if the variable interest rate rises (falls) during the fixed interest period the 
differences decrease (increase) compared with the basic example. 

Achievement of objectives

with fixed interest mortgages households have full control of their borrowing costs 

and are less sensitive to interest rate changes. a fixed rate requirement would, 

thus, entail a lower collective interest rate risk for the household sector. it would 

strengthen households’ resilience at interest rate peaks, and mean that fewer would 

fail to meet their borrowing costs when interest rates are increasing. in that the 
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short-term interest rate is more volatile than the long-term rates, credit demand can 

to some extent be levelled out over time. 

a fixed rate requirement could also have a certain dampening effect on price 

and credit development, particularly in periods with historically low interest rate 

levels and a favourable housing market with a strong price trend. if interest costs are 

higher, the borrower is given an incentive to avoid high borrowing levels and thus 

avoid getting into a vulnerable position if something unexpected should happen. 

a fixed rate requirement could in that way capture some of the borrowers who do 

not react to housing cost estimates with assumptions of higher interest rates in the 

future.

since a fixed rate requirement does not restrict how much households may 

borrow, nor does it entail the same perceptible effects on household borrowing 

costs as an amortisation requirement, it is, however, doubtful if the requirement can 

have any great impact on house prices and credit growth. a fixed rate requirement 

is therefore primarily to be regarded as a tool to reduce households’ vulnerability 

to interest rate shocks. and as such it is difficult to see any need to apply the 

requirement dynamically.

Other consequences

For households with large economic margins (high income/large wealth) a fixed rate 

requirement is not such a good measure, as they will be forced to insure themselves 

against a risk that they most probably can afford to bear. another category of 

borrower who may be negatively affected is people who will borrow or rearrange 

loans at a relatively high interest rate level. The problem of high interest rates when 

rearranging a loan could, however, be dealt with by requiring that the interest must 

be fixed at the same rate for the entire life of the loan. such a solution assumes, 

however, that the loan has a fixed amortisation period. For borrowers affected by 

the requirement, this entails in effect an indirect amortisation requirement.

another consequence for households is that their borrowing costs will be 

insensitive to inflation. in periods when inflation and – as a consequence – variable 

interest rates have risen more than expected, households who fixed their loans 

earlier will benefit. if, on the other hand, inflation and the variable interest rates are 

lower than expected, it will instead be a disadvantage to have a fixed rate. in that 

way households’ real borrowing costs may vary much more with fixed rates than 

with variable rates.

For the banks, a fixed rate requirement would mean a changed interest rate risk. 

when fixed interest periods on the assets (mortgages) increase, funding must be 

adapted to retain the same risk level. This can be achieved through longer-term 

funding or by swapping short-term interest rates to long-term. in both cases the 

requirement entails a cost to the banks.
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Implementation issues

a fixed rate requirement should reasonably be restricted to households that are 

vulnerable to interest rate shocks. it may therefore be appropriate to link the 

requirement to the borrower’s indebtedness, either in relation to the value of the 

property or in relation to income.

2.2  TooLs TaRgeTing CRediT insTiTuTions’ oPeRaTions

an alternative to tools targeting household borrowing is to use tools that instead 

target the credit institutions’ operations. by regulating the economic conditions in 

these institutions, it is possible to both steer the risk of disruptions in the financial 

system and to influence the price and supply of credit in the economy and hence 

also development in the housing market. 

2.2.1  Capital requirements

The capital requirements imposed on the credit institutions form a central part of 

the regulation of the financial system. in sweden and many other countries these 

rules are based on internationally agreed standards that stipulate the composition 

and the minimum level of capital. The amount of capital required is related to the 

risk in the assets held by the institution, including mortgages. The capital functions 

as a buffer against losses and by means of the requirements the authorities can 

regulate the risk of disruptions arising in the financial system. The higher the 

requirements, the lower the risk of disruptions. in that the capital requirements 

also affect the institutions’ funding costs, adjustments of the requirements can also 

potentially be used to steer the price and supply of credit in the economy, which in 

turn has an impact on developments in the housing market. even if this is not their 

explicit purpose, the capital requirements can thereby also contribute to steering the 

price and credit cycle.

since capital requirements already exist as a tool, the regulatory framework 

will require amendment to strengthen the ability of the requirements to offset 

the macroeconomic risks that developments in the housing market may cause. 

in the light of the lessons learned from the latest financial crisis the international 

capital requirement standards will be reformed in several important respects. 

more specifically, the reforms consist of two main parts; a general tightening of 

existing requirements, where both quality and amount of capital is raised, and the 

introduction of contracyclical elements into the regulation, for example in the form 

of obliging banks to hold more capital in periods of strong credit expansion, and vice 

versa. These reforms do not, however, aim to manage risks arising from the housing 

market specifically, but are directed at the institutions’ operations in general. nor 
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are they designed for the direct purpose of counteracting an unsustainable rise in 

the price and credit cycle, but rather for ensuring stability in the financial system. 

To achieve isolated effects in relation to the housing market it is necessary 

to specifically focus on adjusting capital requirements for mortgages. since the 

capital requirements can be calculated in accordance with two different methods, 

different procedures may be needed for achieving this. For the method in which the 

institutions calculate the requirements using pre-determined risk weightings (the 

standardised approach), one alternative is to increase the degree of differentiation 

in the risk weightings on the basis of how risky the loans are, for example as 

regards the loan-to-value ratio20. since in this way the borrowing costs increase in 

proportion to the loan-to-value ratio, households are given the incentive to refrain 

from excessive indebtedness. For the method in which the institutions calculate the 

requirements using their own risk models (the internal ratings-based approach) this 

is not an alternative, since extensive risk differentiation already takes place within 

the banks’ internal models. here an alternative could instead be to set a floor for 

how low the risk weightings may be allowed to go. in this way a certain minimum 

level is ensured for the institutions’ capital buffers for mortgage lending. in 

addition, it may have a certain price effect on housing credit that helps to dampen 

credit demand. an alternative that is applicable to both models is to raise the 

capital requirements for mortgages in general. This can lead to higher borrowing 

costs for housing credit in general, which in that case would probably have a 

dampening effect on the credit cycle. 

ExAMPlE: Tighter capital requirements for mortgage lending
Provided that the stricter capital requirements lead to banks increasing their capital, they will entail 
increased costs for banks’ provision of mortgage lending. given that these costs will be passed on to 
customers the lending rates will increase. The extent to which interest rates increase depends on a number 
of different circumstances, above all the size of the increase in capital requirements and the extent 
to which costs are passed on to customers. in this example we assume that the lending rate for first 
mortgages will increase by 0.3 % and that the interest rate for second mortgages will remain unchanged. 
The same conditions apply as in the basic example.

in this case the household’s costs will be:

FinanCing
amounT 

(sek)
shaRe oF 
ToTaL (%)

inTeResT 
RaTe (%)

inTeResT CosT 
(sek/monTh)

amoRTisaTion 
(sek/monTh)

First mortgage 1 700 000 85 2.9 4 108 1 574 
second mortgage 200 000 15 4.6 767 1 667
down payment 100 000 5 

COnSEQuEnCES: The household’s initial monthly expense, after tax relief, will be sek 6 654, of which 
sek 3 413 in interest costs. Compared with the basic example the household will have a higher interest 
cost after tax of about sek 300 per month.

20 This is done to a certain extent already in existing capital adequacy rules. 
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Achievement of objectives

The credit institutions as a rule hold more capital than the legal requirement. a 

tightening of capital requirements, generally or specifically for mortgages, would 

not automatically mean an improvement in the financial system’s resilience to 

shocks. For this to happen the tightening would have to make the institutions 

increase their capital, either through compulsion or their own choice. in brief, to 

achieve an actual effect, the formal capital requirement would have to exceed the 

capital requirements that the institutions (via their financiers) impose on themselves.

as regards the effect on the price and credit cycle, tighter capital requirements 

for mortgages mean that this category of lending will be more expensive for the 

banks to provide (assuming they do not have internal capital requirements that 

exceed the legal requirements). if the banks decide to pass on the increased cost 

to mortgage customers, interest rates will rise and demand for mortgages will 

decrease. Tighter requirements can thus be expected to have a dampening effect 

on the credit cycle and thus also the housing market. The banks could also decide to 

meet the tighter requirements by reducing their mortgage lending. in that case the 

credit supply will be negatively affected, which also has a dampening effect. 

it should be noted here that the main objective of capital adequacy rules is 

to strengthen the resilience of the financial system. even if the requirements 

can impact price and credit cycles this is not a purpose for which the regulatory 

framework can be used for. but even if the requirements could also be used for 

this purpose, there may be circumstances that mean that the effect of tightened 

requirements on price and credit cycles may not be the one desired. in an 

expansionary phase characterised by great optimism, household demand for credit 

may be so strong that the increased borrowing costs (price incentives) entailed 

by the extended requirements do not have any material effect on lending. it 

may also be the case that the banks’ costs for acquiring capital may be low in an 

expansionary phase, which may mean that the tightened capital requirements do 

not lead to any major effect on lending rates. 

Changes in capital requirements that only target certain types of lending, in 

this case mortgage lending, mean that this type of lending will be relatively more 

expensive for the institutions. a possible consequence of this is that the banks will 

decide to redistribute their lending to other loan categories, such as unsecured 

consumer credit or corporate lending. if flows move toward riskier lending, the 

stability preserving effect an increase in the requirements intends to achieve will be 

counteracted. 

some alternatives for tightening capital requirements specifically for mortgages 

have been mentioned above, though a general increase in the requirements, 

extended differentiation of risk weightings or a floor for risk weightings. 
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a differentiation on the basis of loan-to-value ratio would make high 

indebtedness more expensive, which in itself can help to reduce indebtedness 

and dampen credit and price cycles. however, the fact that capital requirements 

are dependent on the market value of the properties means that there is a 

counteracting cyclical effect. if the institutions value their collateral at fair value, 

rising prices will mean a fall in borrowers’ loan to value ratios, which also entails 

falling capital requirements. in that way capital will be freed up, which the 

institutions can use to increase their lending. The reverse applies when prices fall. 

in that way capital requirements help to strengthen rather than dampen credit and 

price cycles. This effect can be assumed to be greater the more risk differentiated 

the requirements are.

introducing a floor for risk weightings in the internal ratings-based approach 

contributes to ensuring that the banks’ capital buffers for mortgage lending are 

always at a certain minimum level. at the same time, such a floor means a deviation 

from the principle that capital requirements should be calculated on the basis of 

historical losses. 

Other consequences

Calculation of capital requirements on the basis of historical loss data is a 

manifestation of one of the most basic principles of capital adequacy rules, which is 

that capital requirements should reflect as closely as possible the actual risks taken 

by the institutions. an important reason for this is that the regulatory framework 

as such should not be a factor for how institutions decide to conduct their lending. 

another central reason is that the banks must not be forced to hold more capital 

than the risks in their operations merit. 

if a decision is made to deviate from this principle by introducing capital 

requirements for mortgages that exceed those indicated by existing risk calculation 

methods, mortgage lending may decrease (and other types of lending increase). 

allowing the regulatory framework to influence credit allocation in this way may, 

however, be motivated if there is reason to believe that the calculation methods 

for capital requirements underestimate the actual risks. another motive could be if 

the banks’ lending creates a negative externality, i.e. that mortgage lending creates 

risks for the economy that are greater than the risks it entails for the individual 

bank. Through the capital requirements, but also through other tools discussed, the 

authorities can try to “price” these externalities so that mortgage lending arrives at 

a acceptable risk level from an macroeconomic point of view.

an increased differentiation of capital requirements means that households with 

high loan-to-value ratios will have higher borrowing costs relative to households 

with lower loan-to-value ratios. in the same way as in the case of a loan restriction 

related to the value of the property, this can lead to households with insufficient 
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capital, for example first-time buyers, finding it more difficult to enter the housing 

market.

Implementation issues

unlike the previously discussed tools, which reasonably can only be applied to 

new lending or loans that are rearranged, changed capital requirements will affect 

the existing mortgage stock. one effect of this difference is that existing owners 

of residential property are affected in a more immediate way. To the extent 

the requirements lead to higher lending rates, existing home owners’ scope for 

consumption will decrease, while a loan-to-value limit for example will only have an 

indirect effect (if it creates prices changes that in turn affect household consumption 

choices). Changed capital requirements can thus be expected to have a greater 

influence on demand in the economy than tools that target new lending, since they 

affect both borrowing costs and asset values for already existing borrowers as well. 

if the purpose of the tool is to prevent unsustainable development in house prices 

and borrowing, without at the same time tightening households’ “liquidity”, tools 

that target new lending seem to be a more suitable alternative.

The capital requirements are based on internationally agreed standards. 

unilateral changes in the swedish regulatory framework would mean that conditions 

in the swedish mortgage market deviated from those prevailing internationally. 

however, several countries have decided to take this route and apply stricter 

requirements. in addition, other tools that entail a tightening of mortgage lending 

would also have an effect on swedish banks’ international competitiveness. 

if the capital requirements for mortgage loans are to be applied dynamically, it 

is important to consider how they should be coordinated with the contra-cyclical 

capital requirements that will be phased in as of 2016. These will also in fact 

function so as to enable requirements to vary over time, though not with reference 

to mortgage lending specifically, but on the basis of the general credit trend in 

the economy. To avoid two different dynamic capital requirements, a reasonable 

approach would be to design the contra-cyclical capital requirements so that it is 

not only possible to activate them when credit expansion in the economy as a whole 

is high, but also when lending rises sharply in individual sub-markets, such as the 

mortgage market.

2.2.2  Reserve requirements for mortgage lending

within the framework of its operations the Riksbank can impose reserve 

requirements on the banks. These requirements could be used as an instrument to 

influence the banks’ mortgage lending and thus also price and credit growth in the 

housing market. 
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a reserve requirement works so that the banks are forced to deposit a certain 

amount of funds with the Riksbank. The reserve requirement is calculated as a 

percentage (reserve requirement ratio) of an item (base) in the bank’s balance sheet. 

The Riksbank decides the base on which the requirement is to be calculated, as 

well as the interest compensation payable on the deposited funds. by introducing 

a minimum reserve requirement using the banks’ mortgage lending as a base, and 

paying a lower interest rate for this than the interest the banks must pay to acquire 

these funds, the requirement will in practice function as a tax or fee on mortgage 

lending. To the extent this cost is added to the banks’ lending rates the reserve 

requirement will have a dampening effect on credit demand.

ExAMPlE: Reserve requirements for mortgage lending
The Riksbank applies a reserve requirement where the base consists of mortgage loans and where the 
reserve requirement ratio is set at 20 per cent. if the difference between the interest compensation paid 
by the Riksbank and the bank’s borrowing costs is 2 per cent, the bank’s costs for mortgage lending will 
increase by 2*0.2=0.4 per cent. if this cost is added to the lending rate for the mortgage the household’s 
costs will be as follows (we assume that only first mortgages are included in the base for the minimum 
reserve requirement):

FinanCing
amounT 

(sek)
shaRe oF 
ToTaL (%)

inTeResT 
RaTe (%)

inTeResT CosT 
(sek/monTh)

amoRTisaTion 
(sek/monTh)

First mortgage 1 700 000 85 3.0 4 250  1 574 
second mortgage 200 000 15 4.6 767 1 667
down payment 100 000 5 

COnSEQuEnCES: The household’s initial monthly expense, after tax relief, will be sek 6 753, of which 
sek 3 512 in interest costs. Compared with the basic example the household will have a higher interest 
cost after tax of about sek 400 per month.

Achievement of objectives

a reserve requirement that is applied like this is primarily aimed at influencing 

banks and borrowers in such a way as to reduce lending for housing. The increased 

costs entailed by the requirement require that the banks raise their lending rates if 

they want to maintain their profit margins. however, increased lending rates have 

a dampening effect on household demand for mortgages. if for some reason the 

banks cannot compensate themselves for the costs through higher lending rates 

then household demand for credit will not be affected. on the other hand, the 

banks’ propensity to lend money for housing may decrease, which in that case leads 

to a reduced supply of mortgages. Regardless of whether the increased costs lead to 

reduced demand or reduced supply, the reserve requirement will have a dampening 

effect on the price and credit cycle.

Through its effect on the price and credit cycle the reserve requirement reduces 

the risk of the housing market being a source of shocks in the financial system. 

however, the requirement does not entail any direct strengthening of the banks’ 
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resilience in the way that tightened capital requirements do, which create greater 

buffer capital held by the banks. 

an attractive quality of a reserve requirement is that it probably gives more 

accurate price control of loans than increased capital requirements. The effect 

of capital requirements on mortgage interest rates depends on several different 

factors over which the authorities have no immediate control. These include the 

banks’ capital costs and internal capital allocation models. The effect of a reserve 

requirement on mortgage interest rates is, however, probably more direct and 

controllable, since the cost is depends on factors that the Riksbank itself decides 

(size of the reserve requirement ratio, interest compensation for the reserves and the 

borrowing rate for financing the reserve requirement). 

a condition for the effectiveness of minimum reserve requirements in restricting 

a certain category of lending is, however, that the banks decide to pass on the costs 

to that particular lending category. if the Riksbank decides to introduce a reserve 

requirement for new mortgage lending and the banks transfer this cost to a wider 

circle of borrowers, for example also to existing borrowers, the effect will be less on 

the loan category targeted by the measure, while at the same time an unwanted 

price effect arises for other loan categories.

Implementation issues

under the sveriges Riksbank act21 a reserve requirement may only be introduced 

for monetary policy purposes. Consequently, strictly speaking a reserve 

requirement cannot be introduced if mortgage lending is only regarded as a risk to 

the stability of the financial system. at the same time, however, the government 

bill supporting the Riksbank act states that there may be situations in which a 

crisis in the payment system threatens to jeopardise the price stability objective. 

in such situations, monetary policy tools may be used with a view to avert a crisis. 

in a wider sense then, it is possible to justify the use of a reserve requirement to 

manage stability problems, provided that the problems could ultimately threaten 

price stability. Reserve requirements cannot, however, be used for the isolated 

purpose of promoting financial stability. in a communication to the Riksdag, the 

Riksbank has stated that an analysis should be made of whether the Riksbank 

should be given special tools, such as reserve requirements, that may be used solely 

for the purposes of stability22. 

The Riksbank itself determines the base for the reserve requirement. Thus there 

are no legal obstacles to applying the minimum reserve requirement to the existing 

stock of mortgages as well. as argued in earlier sections, however, tools targeting 

21 sveriges Riksbank act (1988:1385).
22 2009/10:Rb4, submission on certain areas that require investigation as a result of the financial crisis.
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new lending are more efficient if the objective is to affect price and credit growth. 

since it is primarily for this purpose that minimum reserve requirements can be used 

it is therefore also natural to restrict the application to new lending. 

one condition that enables minimum reserve requirements to fulfil the purpose 

of managing mortgage lending is that the lending institutions do not find ways of 

circumventing the requirements. it is important to ensure that lending is not moved 

to institutions that are not subject to the requirements or that the institutions 

choose other forms of lending to avoid the requirements.

2.3  FisCaL TooLs 

Taxes and fees constitute a further category of tools that could be used to 

affect developments in the housing market. in the very widest sense most fiscal 

instruments that target households or credit institutions can be significant for 

the housing market. For example, a change in income tax impacts households’ 

purchasing power and thus also potentially their demand for housing. here, 

however, we have decided to restrict the discussion to fiscal instruments that may 

be assumed to have a more direct impact on the housing market. 

in sweden there are no fiscal tools for the specific purpose of steering price and 

credit growth in the housing market. nor does there seem to be any international 

example of taxes or charges with this express purpose. however, both in sweden 

and other countries there are many different rules for taxes and fees that affect the 

housing market and households’ propensity to borrow money for housing. 

For sweden, the housing market includes both transaction taxes in the form 

of stamp duties and capital gains taxation on the sale of housing, and taxation of 

housing assets in the form of a municipal real estate charge. one tax rule that is 

not linked to housing transactions or housing ownership, but nevertheless has great 

importance for the housing market, is the possibility of households to obtain tax 

relief on the interest expense for their loans. 

a conceivable alternative is to use these rules as a tool to ensure sustainable 

development of house prices and debt. another alternative is to develop new 

tax and fee instruments with the same purpose. These could be for example the 

introduction of a special tax or fee on household debt, either for all types of debt 

or specifically for mortgages. with the help of such a tax it would be possible to 

steer household credit demand. if the tax was also applied dynamically it would be 

possible to use it as an instrument for active stabilisation of price and credit cycles.
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ExAMPlE: Abolished tax relief on interest 
abolition of tax relief on interest means the household must bear the entire interest cost itself. The 
household’s cost will be as follows:

FinanCing
amounT 

(sek)
shaRe oF 
ToTaL (%)

inTeResT 
RaTe (%)

inTeResT CosT 
(sek/monTh)

amoRTisaTion 
(sek/monTh)

First mortgage 1 700 000 85 2.6  3 683 1 574
second mortgage 200 000 10 4.6 767 1 667
down payment 100 000 5 

COnSEQuEnCES: without tax relief the initial monthly expense will be sek 7 691 per month. The 
interest cost of sek 4 450 is sek 1 335 higher than the basic example in which the tax relief on interest is 
allowed. The higher the interest rate, the greater the difference the tax relief on interest will make. a three 
per cent higher interest rate on first and second mortgages gives a monthly cost that is sek 2 760 higher if 
the tax relief on interest is not allowed.

Achievement of objectives

all the taxes and fees mentioned could potentially be used both for influencing price 

formation in the housing market and for dampening households’ credit demand and 

indebtedness. For example, abolition of tax relief on interest would most probably 

lead to considerable weakening of household credit demand, which would also have 

a cooling effect on house prices. in a similar way, higher stamp duties and capital 

gains taxes or increased real estate charges would have a price-dampening effect.

since the emergence of harmful imbalances in the housing market in most cases 

is credit-driven, a reasonable point of departure is that the tools should be directed 

at household debt. of the rules mentioned above, only tax relief on interest and 

special taxation of household debt would thus qualify as appropriate tools. 

as regards their effects, the differences between these two alternatives are small. 

introducing taxation of all household debt would even be an identical measure 

to reduced or abolished tax relief on interest, which makes it difficult to see the 

need of introducing such a tool instead of reforming an existing rule. Taxation that 

only refers to mortgages gives a more targeted effect in the housing market. The 

problem of such a rule is, however, that it discriminates lending for housing in favour 

of other types of lending.

Changed tax relief on interest (or a debt tax) is purely a price-adjusting tool. 

unlike a binding loan-to-value limit it sets no absolute limits on how much 

households may borrow, but instead affects credit demand by influencing the cost 

of the loan. in this respect it works in the same way as capital requirements. an 

important difference is, however, that changed tax relief rules do not affect credit 

supply in the same way as capital requirements can, if the banks decide to meet 

changed requirements by increasing or decreasing their lending volumes. another 

difference is that tax relief on interest does not strengthen the banks’ resilience in 

the same direct way as increased capital requirements. Tax relief on interest is then 
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more to be regarded as a measure to stabilise price and credit cycles rather than a 

direct way of strengthening stability in the financial system.

in the same way as changed capital requirements, changed tax relief on 

interest affects the existing stock of mortgages. as discussed in the section on 

capital requirements, this means that existing home owners are affected in a more 

immediate way than would be the case with a loan-to-value limit or other tools that 

reasonably can only target new lending. however, it is probable that these effects 

will be even greater with changed tax relief on interest, since in the matter of capital 

requirements it is uncertain to what extent a tightening would really lead to rising 

lending rates and hence reduced scope for consumption for households. Reduced 

tax relief on interest would, on the other hand, without doubt lead to increased 

borrowing costs for households. as was established earlier, it may be redundant 

to tighten households’ “liquidity” in this way if the goal is only to counteract 

unsustainable development of house prices and debt. For this purpose, tools that 

target new lending are a more appropriate alternative. 

For existing borrowers, changed tax relief on interest means increased interest 

cost which they could not take into account or predict at the time of taking the loan. 

For borrowers with small margins this may be particularly problematic, since the 

conditions for bearing the loan deteriorate if the tax relief decreases.

Other consequences

even if adjustments to tax relief rules were to be an effective tool to counteract 

imbalances in the housing market it is important to point out that this, like other 

already existing taxes and fees, was not created for this particular purpose. 

adjusting the rules to make them into a policy instrument for housing market 

developments risks undermining the primary purpose of the rules and thereby 

giving rise to unwanted fiscal and macroeconomic effects. in addition, tax relief on 

interest and capital gains taxation on housing is an important part of the swedish 

framework for taxation of capital. making changes that only refer to individual 

sectors or classes of assets would cause asymmetries in the tax system which may 

possibly be regarded as inappropriate.

The alternative, to develop new fiscal tools, would mean refining and increasing 

clarity regarding the goals of such instruments. This does not mean, however, that 

conflicts of interest with existing fiscal instruments would be eliminated. if, for 

example, taxation of household debt was introduced it would be the same thing 

in principle as reducing or abolishing tax relief on interest. apart from the fact that 

this would fully or partly neutralising the intended purpose of tax relief on interest 

it would also mean – as mentioned above – that asymmetries would arise in the tax 

system. 
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Implementation issues

an aspect that must be considered when using fiscal instruments to steer 

development on the housing market is that only the Riksdag can make decisions on 

taxes. This means that it is not possible to delegate decision-making powers to an 

agency that can make the decisions independent of political considerations.

2.4  ConsideRaTions in summaRy

The analysis above was made on the basis of which tools, apart from the monetary 

policy rate, can be used to prevent the housing market from becoming a source 

of macroeconomic shocks. as described initially, there are two main strategies for 

preventing such shocks from arising. either the authorities can try to steer house 

prices and credit so that imbalances in the housing market never arise, or they can 

ensure that there is sufficient resilience in the financial system (and households) to 

prevent such shocks arising if – or when – imbalances are adjusted. 

as regards steering price and credit development, most of the tools can be 

effective - though to a greater or lesser extent. of the tools that have a price-

adjusting effect changed tax relief on interest is probably the most effective. This is 

because it has a direct effect on household borrowing costs and in addition affects 

all households with loans, regardless of the size of the loan, wealth or incomes. 

a reserve requirement based on mortgages can also be expected to have a fairly 

direct impact on banks’ mortgage rates and thus also household borrowing costs. 

a condition for the reserve requirement to be effective is, however, that the banks 

decide to pass on the costs of the requirement to the borrower category the 

requirement refers to. 

Provided that they are binding (i.e. function as quantitative restrictions) tools 

that restrict the size of loans or the amount that must be amortised are expected 

to have a good ability to influence price and credit growth. The strength of this 

type of tool is that it can have a stabilising effect over time without necessarily 

needing to be applied dynamically. if the loan restrictions are not binding (in the 

sense that households on certain premises can take out mortgages over the limits) 

they will instead have price-adjusting properties. The effect they then have on price 

and credit growth will, like other price-adjusting tools, depend on how household 

borrowing costs are affected. Compared with tax relief on interest and a reserve 

requirement, however, the loan restriction tools’ impact on borrowing costs is 

more indirect and thus also more difficult for authorities to control with any great 

precision. 

Fixed rate requirements, risk insurance and capital requirements are probably 

less effective tools if the goal is to control price and credit cycles. Fixed rate 

requirements can certainly have a dampening effect when introduced, but it is 
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difficult to see how they could contribute on a more continuous basis to more stable 

price and credit development. depending on how they are designed, risk insurance 

schemes can also have a cooling effect, but since they neither restrict borrowing 

volumes nor raise costs for borrowing (at least from a theoretical perspective) the 

effects would probably be limited. That a capital requirement is regarded as a less 

effective tool is because it is uncertain what impact changed requirements de facto 

would have on the banks’ lending rates, and thus also household credit demand. 

it can be added here that capital requirements in the present situation cannot – or 

at least are not intended to – be used for the isolated purpose of influencing house 

prices or credit stocks (even if they have such an effect indirectly). 

a shared feature of capital requirements and tax relief on interest is that they 

(probably) cannot be restricted to only cover new lending. This is unlike other 

tools that either can or must be restricted to only cover new loans and loans being 

rearranged. This speaks in favour of the latter category of tools, since rules that 

cover the entire loan stock have a tightening effect on all households, which does 

not appear to be necessary if the intention is to influence prices and credit.

as regards the ability to strengthen the resilience of the financial system, then 

capital requirements constitute the most direct way of achieving this. in that the 

banks’ economic buffers increase, the risk of macroeconomic shocks arising as 

a result of stability problems decreases. all the tools that target household debt 

also contribute to strengthening the financial system’s resilience, though in a 

more indirect way. in that the rules contribute to reducing households’ financial 

vulnerability, credit risks in the banks also decrease. nor do changed tax relief 

on interest or reserve requirements have any direct effect on the resilience of the 

financial system, in the sense that they strengthen the banks’ financial buffers. To 

the extent they contribute to a more stable price and credit development, however, 

the vulnerability of the financial system and of households will decrease.

as regards implementation of the tools, the difficulties are greatest for 

amortisation requirements. a repayment requirement would probably require severe 

restrictions on households’ ability to borrow so that the requirement cannot easily 

be circumvented.

even as regards the other tools, there are certain central implementation issues 

to consider. The choice between quantitative or price-adjusting rules is an important 

such issue. on the one hand, it can be both difficult and costly to introduce 

absolute restrictions on household debt. This applies above all to a loan restriction 

based on the value of the residential property, which in principle would require a 

ban on borrowing without the residential property as collateral. on the other hand, 

the question is whether rules that do not entail an absolute restriction give sufficient 

price incentives to influence household debt. if they do not then there is a risk 

instead of the tool being counterproductive.
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another implementation question concerns whether the tools can and should 

be applied dynamically. in the matter of price-adjusting tools, such as reserve 

requirements, dynamic application is more important than for quantitative tools, 

such as binding limits for household debt. This is because households’ reactions 

to the incentives a price-adjusting tool gives can vary over time. a tool that raises 

borrowing costs can – depending on how household preferences develop – have a 

major effect in one period and a minor effect in another period. since a quantitative 

tool sets absolute limits on households’ actions, shifting preferences are of lesser 

importance. stabilising effects on prices and credit can therefore probably be 

achieved even without applying the tools dynamically. but dynamic application 

may also be needed for quantitative tools. This mainly applies to the alternative of 

restricting households’ debt in relation to the value of the residential property. 

2.5  moneTaRy PoLiCy ConsequenCes oF The TooLs

in this section we look more closely at how the alternative tools affect monetary 

policy. by monetary policy we mean changes in the Riksbank’s policy rate and 

interest rate path. we endeavour to answer two questions:
 

1. how do the tools affect the impact of monetary policy on the real economy 

and inflation (the transmission mechanism)? 

2. how does dynamic use of the tools interact with monetary policy? will a 

tightening of the tools strengthen or weaken the effects of a change in the 

interest rate? 

monetary policy operates through different channels (see for example hopkins, 

Lindé and söderström, 2009). we will focus here on the demand channel, 

particularly the effects of monetary policy on household demand. The other 

channels of monetary policy, such as the exchange rate channel or the channel to 

corporate demand are affected to a small extent by the alternative tools. 

The analysis is qualitative. hence we only try to identify how the tools may 

conceivably affect the impact of monetary policy. we make no attempt to quantify. 

several of the tools operate in different directions, and in that case to be able to say 

anything about the total effect a quantitative model is required.

2.5.1  Effects on the transmission mechanism

Tools targeting household debt

several of the tools targeting household debt entail setting a limit for how much 

households may borrow. binding rules for how much households may borrow in 

relation to the value of their residential property or their income are examples of 
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such direct limits. Repayment requirements also function indirectly as such a limit. in 

the absence of a limit on how much households may borrow, they can freely change 

their borrowing and savings when interest rates change to achieve their desired 

consumption. at first glance, tools that set a limit on how much households may 

borrow should thus reduce the sensitivity of household consumption to interest rate 

changes. a reasonable conclusion then would be that monetary policy impact on 

household consumption will decrease. 

but several of the tools targeting household debt imply that the limit for how 

much households can borrow in kronor will change when interest rates change. 

For example, the limit in kronor will change if the loan restriction is stated as a 

percentage of the house price, and the house price changes when there is a change 

in the interest rate. The effect of the tools on the transmission mechanism will 

therefore be more complicated, and it is even conceivable that the sensitivity of 

household consumption to interest rate changes will increase when tools restricting 

loans are introduced. That is why it is important to differentiate between tools 

where the loan limit in kronor is affected by the interest rate and tools where the 

limit in kronor is not affected by the interest rate.

The analysis of the transmission mechanism and tools targeting household debt 

will be simpler if we first define some simple concepts that describe the effects of 

an interest rate change on household consumption.23 as tools targeting household 

debt in principle only affect households that borrow, we only study the effects of 

an interest rate change on households that borrow. we differentiate between two 

effects.

• The income effect: when the interest rate is cut, the interest costs fall for a 

given loan. households with loans thereby have more over for consumption. 

The reverse applies when the interest rate goes up.

• The substitution effect: when the interest rate is cut, consumption today 

is cheaper in relation to consumption later. households tend therefore to 

consume more now in relation to later. The reverse applies when the interest 

rate goes up. 

To make the analysis as simple as possible we only look at absolute requirements. 

For example, we will assume that different loan restriction rules are absolute in the 

sense that it is not possible to borrow in excess of the loan limit. in reality, however, 

it may be possible to borrow in excess of the loan limit, but at a higher borrowing 

cost. 

23 by “consumption” is meant household demand in a wider sense, including households’ real investment 
demand. ”interest rate” here refers to the real interest rate, since this determines households’ demand 
in real terms.
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a loan restriction based on the value of the residential property gives lower 

household indebtedness, provided that the requirement is binding for some 

households. by “binding” we mean that a household would want to borrow an 

amount over the limit. with lower indebtedness the income effect of interest rate 

changes will be weaker for households that have loans, since a smaller mortgage 

loan amount means that a given change in the repo rate would mean a smaller 

change in interest costs (interest multiplied by the size of the loan). in isolation 

this indicates that the effects of an interest rate change will be weaker with a loan 

restriction than without it.

if house prices are not affected by changes in monetary policy, a loan restriction 

based on the value of the property would mean that there is a fixed upper limit 

in kronor for how much a household may borrow. with such a limit parts of the 

substitution effect are disconnected. households that already borrow to the upper 

limit may not borrow more if interest rates fall. For households that borrow less than 

the limit, the limit may mean that they cannot increase their borrowing as much as 

they would have wanted when the interest rate was cut (see example 1). however, 

when the interest rate is increased, the limit has no significance for the substitution 

effect as the limit only determines the maximum amount that can be borrowed. 

ExAMPlE 1. Household whose consumption becomes less sensitive to interest rate cuts under a loan 
restriction based on the value of the residential property

we assume in this example that house prices are not dependent on the interest rate. Changes in the 
interest rate will therefore not influence the upper loan limit. we look at a household that owns (or will 
buy) a residential property for sek 2 000 000 and has its own capital of sek 300 000. This means a 
mortgage loan of sek 1 700 000. This household has (or will have) a loan-to-value ratio of 85 per cent 
(17/20). if the interest rate is 5 per cent the household’s interest expense will be sek 85 000 per year (we 
disregard tax relief). if the interest rate is cut to 4 per cent the annual interest expense falls by sek 17 000. 
The household can then increase its borrowing by sek 425 000, but will have the same annual interest 
costs as when the interest rate was 5 per cent and the loan was sek 1 700 000. but with a rule that 
restricts the mortgage to 85 per cent of the value of the property the household cannot increase its loan 
(as long as house prices are unchanged). The only effect of the lower interest rate is that the household 
will have more money left over every month. in that way the household’s demand cannot increase as 
much as if there was no loan restriction. 

house prices tend, however, to change with the interest rate, and when house prices 

change, the limit for how much households can borrow in kronor change.24 For 

example, a loan restriction of 85 per cent will mean that a house worth sek 2 000 000 

can be mortgaged for sek 1 700 000, while the same house can be mortgaged for 

sek 1 870 000 if it is worth 10 per cent more (sek 2 200 000). if the house prices 

change a lot when the interest rate is changed, the limit in kronor will also change a lot 

with the interest rate. This may give an extra push to the substitution effect. example 2 

24 according to the model calculations in Chapter ii.1 the effects of interest rate changes on house prices 
may be small.
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shows how this can happen. in the example, household consumption becomes more 

sensitive to cuts in the interest rate if there is a loan restriction based on the value of 

the residential property than if there is no such restriction. 

ExAMPlE 2. Household whose consumption becomes more sensitive to interest rate cuts with a loan 
restriction based on the value of the residential property

we look here at a household that owns a home and has a mortgage on that property. if there is no loan 
restriction the household borrows sek 1 850 000 when the interest rate is 5 per cent, and sek 1 900 000 
when the interest rate is 4 per cent. in that way an interest rate cut from 5 to 4 per cent will lead to an 
increase in the loan amount of sek 50 000 in the case without a loan restriction (see the table below). we 
assume that the entire increase in the loan amount is used for consumption.

assume now that there is a rule that restricts the loan amount to 85 per cent of the value of the residential 
property. assume further that the property is worth sek 2 000 000 if the interest rate is 5 per cent, and 
sek 2 100 000 if the interest rate is 4 per cent.25 in that way the household can borrow a maximum of 
sek 1 700 000 when the interest rate is 5 per cent, and sek 1 785 000 if the interest rate is 4 per cent. 
Thus, an interest rate cut from 5 to 4 per cent will lead to an increase in the loan amount of sek 85 000 
in the case with a loan restriction. a cut in the interest rate from 5 to 4 per cent will then have a greater 
effect on the household’s consumption with the loan restriction than without it.

Value of the residential property and mortgage amount with and without a loan restriction1

inTeResT
vaLue oF The  

ResidenTiaL PRoPeRTy
Loan amounT wiThouT  

Loan ResTRiCTion
Loan amounT wiTh  

Loan ResTRiCTion1

4 per cent 2 100 000 1 900 000 1 785 000
5 per cent 2 000 000 1 850 000 1 700 000

difference 100 000 50 000 85 000

1     Loan restriction in which the loan amount may not exceed 85 per cent of the value of the residential 
property.

in example 2 we see the effects of a reduction in the interest rate. The effects of an 

increase in the interest rate depend on whether the rule only applies to new loans 

or if it also covers existing loans. if the rule only applies to new loans, the rule has 

no significance for the effect of an increase in the interest rate for households that 

already have mortgages. These households can choose freely if they want to retain 

their loans or reduce them in the same way as if there was no loan restriction.26 

we can thus summarise by saying that if the loan restriction only applies to new 

loans it will mainly affect the impact of an interest rate cut. if, when there is an 

interest rate cut, the transmission mechanism becomes stronger or weaker with 

the loan restriction will depend on the percentage of the population who borrow 

25 a five per cent increase in house prices as a consequence of a cut in the repo rate of one percentage 
point is relatively high, see chapter ii.1 “a macroeconomic analysis of house prices” in this report.

26 For households that save up their own capital to buy a home the rule may, however, have significance 
for the effect of an increase in the interest rate even if it only applies to new loans. when the interest 
rate goes up, households that save up a cash down-payment do not need to save as much as before, as 
a higher interest rate means greater interest income and lower house prices and therefore lower cash 
down-payment requirements for a given residential property. For these households consumption may 
be more sensitive to a rise in the interest rate if there is a loan restriction for new loans than if there is 
no such restriction. 
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and the proportion of them who are subject to the limit.27 it also depends on how 

much house prices and hence the limit changes when interest rates are cut.28 our 

assessment is that many households must be subject to the limit and house prices 

must be very sensitive to interest rates for the transmission mechanism to be 

stronger with a loan restriction based on the value of the property (for new loans) 

than without such a restriction.

if the limit is also applied to existing loans, the impact on household consumption 

of interest rate increases can also be affected; this is because households with 

existing loans must repay parts of their loans if house prices fall so much that the 

limit becomes binding. The transmission mechanism could therefore be stronger 

with a rule that applied to all loans than if no such rule existed. as pointed out 

earlier it is, however, unrealistic to contemplate a rule that applies to anything other 

than new loans. 

wallentin and sellin (2008) make a quantitative analysis of the effects on the 

transmission mechanism of a loan restriction based on the value of the property. 

They find that the transmission mechanism becomes stronger when the rule is 

stricter. we believe, however, that this conclusion is due to two relatively unrealistic 

assumptions in their analysis: (i) The restriction applies to all loans (new and 

existing). (ii) 20 per cent of households in the economy borrow to the upper limit. 

in sweden this applies approximately to new lending, but for all (existing and new) 

mortgages the figure is considerably lower. in addition many households do not 

have any mortgages at all.

loan restrictions based on household income can be formulated in two ways, 

either by restricting the loan amount to the income or by restricting the borrowing 

expenses (interest and repayments) to the income.

when restricting the loan amount the limit for how much households may 

borrow is not affected by the interest rate. This is because households’ incomes 

are only affected to a small extent by changes in interest rates. That is why the rule 

functions more as a pure and fixed loan limit in kronor. The income and substitution 

effect of a change in interest rate will be weaker than if the rule did not exist. 

The transmission mechanism, and in particular the effect of interest rate cuts, will 

therefore be weaker with the rule than without it.

27 in reality there will be an upper limit for how much a household may borrow even when the authorities 
have not set an upper limit. among other things the banks often require a certain cash down-payment, 
which in reality means that a limit is set for how much a household may borrow as a percentage of the 
property value. Requirements imposed by the authorities that reduce this limit will mean, however, 
that more households encounter a loan restriction.

28 according to the model calculations in the chapter ii.1 of this report, a change in the repo rate of one 
percentage point will give a change in house prices of between 2 and 5 per cent. with such small 
effects it may be reasonable to assume that the limit for how much households may borrow in kronor 
will not change very much with the interest rate.
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with a rule that is based instead on borrowing expenses (interest rates and 

repayments) the limit for how much households may borrow will depend very much 

on the interest rate. if the interest rate is cut, interest expense decreases for a given 

loan amount, which directly enables an increased mortgage. it can give an extra 

push to the substitution effect in the same way as for a loan restriction based on the 

value of the property when the value of the property is very sensitive to changes in 

the interest rate (example 2). here too we can summarise by saying that if the loan 

restriction only applies to new loans it will mainly affect the impact of an interest 

rate cut. if the restriction is also to apply to existing loans the impact on household 

consumption of interest rate increases can also be affected. if when there is an 

interest rate cut the transmission mechanism becomes stronger or weaker with the 

loan restriction will depend partly on the percentage of the population who borrow 

and the proportion of them who are subject to the limit.

an amortisation requirement can be compared to a loan restriction based on 

borrowing expenses. as households must have something left to live on after paying 

their borrowing expenses, household income minus the left-to-live-on amount 

will implicitly define an upper limit for borrowing expenses as a percentage of 

income. The qualitative analysis is therefore similar to that for loan restriction based 

on a loan restriction in which the borrowing expenses may not exceed a certain 

percentage of income. 

Price-fall insurance schemes, which are the form of risk insurance discussed in 

section 2.1.4, affect the impact of monetary policy on household consumption in 

different ways, depending on whether the premium must be paid as a lump sum of 

the cash down-payment or if it is divided into regular payments. if the premium is 

paid as a lump sum it affects the impact of monetary policy in the same way as a 

loan restriction based on the value of the property. if the premium is paid regularly, 

the price-fall insurance can be compared to an amortisation requirement. if a 

certain premium amount must be paid every month, an interest rate cut means that 

the monthly expense decreases if the loan amount is unchanged, which increases 

the possible consumption and loan amounts. 

Fixed rate requirements, that is requirements that mortgages are to be taken 

at a fixed rate of interest, mean that monetary policy cannot affect the cost 

of mortgages in the same way as if the mortgages were at a variable interest 

rate. Consequently, such a requirement can lead to monetary policy affecting 

demand to a lesser extent. if household debt decreases as a result of the fixed rate 

requirement the income effect of an interest rate change can also be weaker. For 

more information on the effects of monetary policy when there is a variable or fixed 

mortgage rate, see Chapter ii.2. 
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Tools targeting credit institutions’ operations 

in section 2.2.1 capital requirements for credit institutions are discussed. To analyse 

the effect of the capital requirement on the transmission mechanism we assume that 

the banks’ lending rate for mortgages is set in a standardised way as follows:

Mortgage rate = repo rate + “capital requirement add on” + ”other add ons”

we assume here that the add ons on top of the repo rate are additive. a higher 

capital requirement is assumed to make the banks’ funding of lending more 

expensive, which raises the “capital requirement add on”. The effect of higher 

capital requirements will then be, all else being equal, a higher lending rate for 

mortgage customers. all else being equal, the effect of monetary policy on the 

lending rate will be exactly the same as without such a requirement. if household 

debt decreases as a result of the capital requirement the income effect of an interest 

rate change can, however, be weaker.

as discussed in section 2.2., the minimum reserve requirement for mortgage 

lending in practice can function as a tax or charge on mortgages. if this cost is paid 

through a supplement on banks’ mortgages it can be analysed in the same way as 

capital requirements for credit institutions (see above). 

FisCaL TooLs

Tax relief on interest

The relevant interest rate for calculating the cost of a mortgage is the real interest 

rate after tax relief. The current tax relief on interest costs of 30 per cent means that 

only 70 per cent of the nominal interest costs are paid by the borrower. an increase 

in the nominal interest rate of 1 percentage point therefore increases the interest 

paid by the borrower by only 0.7 percentage points. 

abolition of tax relief on interest would instead mean that an interest increase 

of 1 percentage point would increase the interest paid by the borrower by the 

same amount. The impact of a given change in the interst rate would therefore be 

stronger if tax relief on interest was abolished. 

2.5.2  The interaction between monetary policy and alternative tools

all the tools described above can potentially be used both contractionary and 

expansionary. Changes in the interest rate and loan restrictions can thus be 

complementary. For example the introduction of a loan restriction – or the 

tightening of an already existing loan restriction – will have a contractionary effect. 

another example is changed capital requirements. if the capital requirement is made 

more stringent, the banks must reduce their lending or increase their capital. in both 
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cases the increased capital requirements can have a contractionary effect. in the 

first case because the banks reduce their lending to households. in the second case 

because the banks will be forced to rise their lending rates as a result of increased 

capital costs.

The fact that the tools complement monetary policy means that they can help 

to support current monetary policy. if the tools are introduced or tightened for 

example in a period where inflationary pressure is expected to increase, the need for 

monetary policy restraint may decrease. however, potential conflicts of objectives 

may arise. one example may be a situation in which household borrowing increases 

substantially but inflation is low. This could motivate stricter requirements through 

the alternative tools, but a central bank with an inflation target could keep the 

policy rate unchanged or cut it. 

an important difference between monetary policy and the tools described 

above is, however, how general their effects on the economy are. The alternative 

tools mainly affect household demand, while monetary policy affects demand 

throughout the economy.

The interaction between monetary policy and alternative tools is further 

discussed in the following section, where we analyse the institutional arrangements 

concerning the tools.

3.  institutional arrangements – who should be responsible for 
alternative tools?

up to now we have discussed a number of different tools that can potentially be 

used to prevent and manage the risks that the housing market may pose for the 

economy as a whole. in this section a general discussion is pursued concerning 

which authority is best suited to be responsible for the application of such 

alternative tools. 

To the extent this is a matter of detailed regulation of a tool in legislation, in 

other words describing in the text of a law when and how the tool is to be used, 

the institutional arrangements are of less significance. in such a case the tool is 

implemented and no independent decision-making by individual authorities is 

necessary. an example of this could be that the rules for tax relief on interest were 

changed as a one-off measure. if, however, the more detailed formulation and/

or application of the tool is delegated to an authority, the issue of responsibility 

becomes important. This matter is particularly important if the application of the 

tool is to be discretionary, i.e. if the tool must be adjusted regularly in accordance 

with the authority’s assessment of developments in the housing market. 

To determine which authority is best suited to monitor and possibly correct 

events in the housing market, several aspects must be considered and investigated 

further. but before we go into this it may be appropriate to first describe what 
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mandates and tools the Central bank (the Riksbank) and the Financial supervisory 

authority (Finansinspektionen) have today. at present it is these two authorities 

that have the more explicit task of monitoring the financial system and preventing 

financial crises.

3.1  whaT Can The Riksbank and FinansinsPekTionen do Today? 

The Riksbank’s mandate is to maintain price stability (monetary policy) and to 

promote a safe and efficient payment system (financial stability). most of the tools 

(for example the repo rate, minimum reserve requirement) that the Riksbank has at 

its disposal are, however, classified as monetary policy instruments in the sveriges 

Riksbank act and its preparatory work. The act certainly allows these instruments 

to be used to avert a financial crisis, provided that this ultimately benefits the price 

stability objective. This gives the Riksbank a margin for using these tools even for 

stability purposes. one such tool could be that the Riksbank introduces a minimum 

reserve requirement for the purpose of dampening credit expansion in the economy 

and in that way averting a threat to financial stability and ultimately to price stability 

as well. apart from these mainly monetary policy tools, the Riksbank has few 

sharp instruments that can be used to prevent the housing market, or other parts 

of the economy, from causing financial stability problems or otherwise giving rise 

to macroeconomic shocks. with the exception of minimum reserve requirements, 

the Riksbank at present has no possibility of introducing any of the tools discussed 

in this chapter. Provided that the Riksbank is judged to be the most appropriate 

authority to have control of such tools, it will therefore be necessary to adapt the 

Riksbank’s mandate and its arsenal of tools. 

Finansinspektionen has a different role in financial stability than the Riksbank. 

The task of the authority is to promote stability and efficiency in the financial 

system as well as to ensure an effective consumer protection. unlike the Riksbank, 

the authority has relatively far-reaching powers to introduce various types of 

regulation of the agents in the financial system. within the framework of its remit 

Finansinspektionen can decide on binding regulations or issue general guidelines 

(that are not binding) to financial institutions.29 on the other hand they have no 

direct mandate to safeguard macroeconomic stability. This means, for example, 

that Finansinspektionen cannot prescribe rules if it is considered that developments 

in the housing market only risk leading to a substantial loss of household demand. 

under its current mandate, Finansinspektionen must be able to demonstrate 

reasons of efficiency, stability or consumer protection for taking action. For 

example, Finansinspektionen adduced consumer protection as the main reason for 

29 general guidelines allow a company to behave in another way than is recommended in the guidelines, 
as long as the company can show that it fulfils the purpose of the regulation.
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deciding on a loan-to-value cap of 85 per cent from 1 october 2010. Provided that 

alternative tools should be possible to use to avert threats to both financial stability 

and the economy as a whole, and that Finansinspektionen is deemed to be the 

most appropriate authority to shoulder this task, the authority’s current mandate 

must be extended.

3.2  The PuRPose oF The TooL is oF gReaT signiFiCanCe FoR division oF 

ResPonsibiLiTy 

The problems the tool is mainly intended to counteract provide some guidance on 

which authority should be responsible for it. The consequences that imbalances in 

the housing market can lead to are discussed in several of the chapters in this report. 

Two types of macroeconomic shock are involved; instability in the financial system 

and/or loss of demand in the economy due to weakened household consumption. 

That these shocks can also act together and strengthen each other is an important 

aspect to consider in discussing the question of responsibility. 

if the main purpose of the tool is to ensure stability in the financial system it 

would be best if it was placed with an authority that currently has a responsibility 

for financial stability. in sweden this is a responsibility that is shared between 

several authorities – the Riksbank, Finansinspektionen, the ministry of Finance and 

the swedish national debt office – but where all have responsibility for different 

sub-areas. The more explicit task of monitoring the financial system and preventing 

crises lies, however, with the Riksbank and Finansinspektionen. 

if the main purpose of the tool is instead to prevent imbalances on the 

housing market from causing or exacerbating macroeconomic shocks as a result 

of weakened demand, the tool would best be assigned to an authority that has 

a broader macroeconomic remit than just responsibility for financial stability. in 

that case it is a matter of the Riksbank and the ministry of Finance, with their 

responsibility for monetary policy and fiscal policy in sweden. 

a pure division of responsibility on the basis of this template is, however, made 

more difficult by the fact that the economy and the financial system affect each 

other. For example, a negative shock to the real economy can generate financial 

instability, which in turn can cause a downturn in the real economy. nor is there 

any individual tool that gives an isolated effect in one or other area. This fact is an 

argument that the responsibility should fall to an authority that has responsibility in 

both areas. 

at the same time, it is important to point out that there may also be other 

reasons for using the tools discussed in this chapter. several of the tools actually 

already exist today or can be introduced within the framework of the authorities’, 

mainly Finansinspektionen’s, existing mandate. as in the example of the recently 

implemented loan-to-value ratio, it may be a matter of applying the tools for 
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reasons of consumer protection. another reason for implementing the tools may 

be to ensure that the economic resilience of each individual lending institution 

is at an acceptable level, without there necessarily being any immediate threat 

to financial stability. if it is important that the tools chosen will be possible to 

use in the future for these purposes as well, regardless of whether there is any 

threat to macroeconomic or financial stability, this is an argument in favour of the 

responsibility being given to the authority that already controls several of them. 

This is because in that way the risk of the same type of tool being used by different 

authorities for completely or partly different purposes will be avoided.

3.3  maJoR PoinTs oF ConTaCT wiTh The deveLoPmenT oF a 

maCRoPRudenTiaL FRamewoRk

The purpose of the new tools also touches on a larger question. in the international 

debate following in the wake of the crisis, many voices have been raised for 

a stronger macroprudential framework, i.e. a framework for monitoring and 

preventing financial systemic risks. The need for such a framework is a consequence 

of the rules and supervision in many places having been far too focused on the state 

of health of individual institutions and too little focused on broader development 

tendencies, such as credit expansion in the economy. a large part of the discussion 

concerns the need for clear responsibility and access to effective “corrective tools” 

that make it possible to be better able to influence risk behaviours and increase 

resilience in the financial system as a whole.  

The authorities often mentioned in the international debate as most suitable to 

be responsible for macroprudential tools at national level are the central banks.30 

The arguments put forward in this literature include the fact that the central 

banks already have a responsibility for financial stability, that monetary policy 

and macroprudential tools complement each other31 and that there are significant 

similarities of expertise, analysis, institutional capacity and independence that are 

needed to effectively pursue the policy in both areas.

within the eu a new structure of supervision and a new body, the european 

systemic Risk board, tasked with responsibility for a more comprehensive oversight 

of stability at macro level, have recently been created. at national level an important 

role is envisaged for central banks to identify at an early stage signals of imbalances 

in the economy, including the need for measures. From the swedish point of 

view it is, therefore, important that the roles, tasks and tools of the authorities in 

these contexts are determined in more detail. This is one of the reasons that the 

30 see for example group of Thirty (2010), hm Treasury (2010), Caruana (2010) and brunnermeier et al. 
(2009).

31 The correlation between macroprudential policy and monetary policy is mentioned for example in 
angeloni and Faia (2010), kannan, Rabanal and scott (2009), and angelini, neri and Panetta (2010).
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government in February 2011 decided to appoint a committee to make a review of 

the swedish regulatory framework for managing financial crises. The Committee’s 

instructions also include a remit to propose measures to improve the regulatory 

framework so that future financial crises can be mitigated primarily through 

preventive measures.32

several of the alternative tools we have dealt with in this chapter are a subset 

of the tools also being discussed in macroprudential contexts. That the tools are to 

some extent the same, as is the objective of maintaining financial stability, means 

that there are efficiency gains from coordinating these two tasks in one authority. 

This is not least apparent in view of the fact that risks linked to developments in the 

housing market can constitute a system-wide risk. hence the issue of responsibility 

for macroprudential tools has significance for the issue of responsibility for the 

tools we deal with in this chapter. 

a strong argument for coordinating these tools is that it would be unfortunate if 

two authorities controlled the same type of tool, or tools with similar effects on the 

housing market, but applied them independently of each other and for purposes 

that did not quite overlap. at the same time the not quite overlapping purposes of 

the tools can also be an argument that speaks against a coordination of tasks. The 

tools that we have discussed in this chapter can have a broader purpose33 than only 

financial stability, while macroprudential tools are implemented and used solely to 

protect the financial system as a whole. 

if the decision is made to introduce alternative tools with a different or broader 

purpose than financial stability, this must be managed in some way. if the tools 

are to be coordinated by one authority, one solution could be to write into the 

authority’s mandate that one or more of the macroprudential tools may be used for 

this broader purpose. if the decision is not to coordinate the tools, then it will be 

important that the authorities have clearly defined roles and areas of responsibility, 

and that a clear structure for exchange of information and coordination is created to 

avoid conflicts of interest. 

3.4  anaLyTiCaL ResouRCes and indePendenCe

3.4.1  Need for analytical resources

Provided that use of the tool is intended to be discretionary it is important that the 

authority to which it is assigned has the competence and analytical resources to use 

it appropriately. The authority must be able to identify, understand and monitor 

the risks and imbalances that may arise in the housing market, particularly with 

32 Committee terms of reference (ToR 2011:6), Översyn av regelverket för hantering av finansiella kriser 
(Review of the regulatory framework for managing financial crises), government offices.

33 The tools may also be aimed at preventing imbalances in the housing market from having negative 
consequences for the economy, despite the fact that financial stability is not under direct threat.
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reference to the connections that exist with the financial system and the economy 

as a whole. when these risks and imbalances have been identified the authority 

must also be able to determine how the tool should be best used, which means 

obtaining knowledge about the timing, intensity and duration of its use. 

hence the need for analysis covers a wide area, even if it can of course vary, 

depending on the choice of tool. examples of what may need analysis are: how 

sensitive to interest rates is household demand for housing? how does the tool 

affect other household consumption and saving? how may credit institutions act 

when the tool is applied? For example, to what extent and to which business areas 

will they pass on their higher costs if the tool is price-adjusting? good indicators 

that “measure” imbalances and risk levels will also need to be developed, and 

various target variables will be needed for the tool, for example debt and house 

price levels. analysis will also be needed of how the effects of the tool will be 

influenced by repo rate and the forecast repo rate path decisions (and vice-versa). 

in conclusion, it is important that the authority assigned the tool has adequate 

analytical resources or at least the means of building up such resources. 

3.4.2  Is independence important?

The arguments for having independent central banks as regards monetary policy 

are relatively strong and now fairly undisputed. it is an open question if similar 

independence is also important as regards responsibility for new tools targeting the 

housing market, particularly considering that they may be part of a new framework 

for monitoring financial systemic risks. 

There is some research showing a positive correlation between central banks’ 

independence and financial stability.34 various efforts have been made to explain 

this correlation. one explanation is that political involvement can imply that action 

is taken too late.35 This could be because decisions in these cases must go through 

several political levels or perhaps first be negotiated in coalition governments or 

parliaments. another explanation is that it may be politically difficult to “apply the 

brakes” without complete proof that developments – for example in the housing 

market – are unsound. hutchison and mcdill (1999) also believe that political 

involvement can increase the probability of ultimately giving government support 

to problem banks, which in turn increases the moral hazard problems. several 

of these arguments relate to the fact that there would be a time-inconsistency 

problem in financial stability, which to a great extent is similar to that in monetary 

policy.36

34 see for example garcia herrero and del Rio (2003), Cihák (2007, 2010), and klomp and de haan 
(2009). 

35 This explanation is given by Cihák, (2007), for example.
36 Cihák (2007, 2010) has described this time inconsistency problem in financial stability.
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The time-inconsistency problem in monetary policy arises because economic 

policymakers’ short term motives may come into conflict with the long-term 

ambition to keep inflation at a low level. Cihák (2010) has argued that the 

same type of confidence problem exists in financial stability. Fundamentally it 

is the government that has the ultimate responsibility for financial stability and 

in somewhat simplified terms the government can either be tough or lenient 

when risks build up or a crisis develops. if the market participants believe that 

the government will be tough (for example use tools early and treat problem 

institutions firmly) the government has a short-term incentive to act leniently (for 

example await developments and give help to problem institutions) when risks start 

building up or a crisis has developed. This is because the short-term costs of acting 

leniently are lower than those that follow from acting tough.37 Rational participants 

will, however, expect this behaviour and act accordingly (for example by taking 

greater risks). The consequence will be that economically and financially unsound 

situations or even crises will arise more often than if the government was able to 

commit itself to the strategy of always acting tough. Just as in monetary policy, 

there would be arguments for the government needing a mechanism to make 

credible, i.e. binding, undertakings on how it will act when risks and crises arise. 

one way of doing this is to delegate the task to an independent authority. 

extending the mandate for independent authorities, however, comes at a cost. 

This cost is that the elected representatives waive parts of decision-making on 

supervision and regulation to an authority. if there is a time-inconsistency problem 

in financial stability and if, in that case, it is sufficiently serious to motivate such a 

measure, is a difficult question that must be investigated thoroughly, particularly 

bearing in mind that there may be synergies between monetary policy and 

macroprudential tools.

3.5  ConCLuding CommenTs 

as an isolated question the choice of tool – which to a great extent depends on the 

purpose of introducing alternative tools to the policy rate – and how it is designed 

is crucial to deciding which authority is best suited to control it. in reality, however, 

this issue of responsibility must be related to the question of which authority is 

to be entrusted with the task of monitoring and managing financial systemic 

risks, and for that purpose is assigned responsibility for various macroprudential 

tools. it would be appropriate to make this authority responsible for alternative 

37 one example is that decisions entailing a tightening of the housing market will be unpopular and need 
to be implemented when everything still looks good. Political decision-makers have short-term goals 
– a consequence of a representative democratic system – which do not always go hand in hand with 
long-term goals such as stability in the real economy and financial stability. There is an obvious risk 
that non-one wants to do anything about a problem if the risk of its becoming a reality lies far in the 
future.  
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tools specifically targeting the housing market, unless there are strong reasons for 

another arrangement. 

if these tools are to be coordinated by one authority, or not, is also intimately 

associated with the question of responsibility for financial stability. a conclusion 

in many countries after the financial crisis is that it was a weakness that no single 

authority had a clear responsibility, authority and power to oversee the system as 

a whole. authorities either had a mandate but no tools to manage systemic risks, 

or they had the tools but no clear mandate to use them for this purpose. if this is 

the case, then command of new tools should be coordinated with responsibility for 

more general management of financial systemic risks. 

an alternative to collecting all tools in one authority with a clear mandate, thus 

clarifying responsibility, is instead to link authorities up with each other.38 This may 

be a matter of pure merger39 of authorities to more or less formal cooperation and 

coordination between authorities. 

Learning from the crisis, the united kingdom will establish a Financial Policy 

Committee (FPC) within the bank of england with the express task of being 

responsible for maintaining financial stability. They will also reshape the supervisory 

authority into a new authority, the Prudential Regulation authority (PRa), which 

will be transferred to and become an operationally independent subsidiary of 

the bank of england. This supervisory authority will be in charge of most of the 

tools targeting the financial sector. To ensure that the FPC can fulfil its mandate, 

this committee will, most likely, be given control of the macroprudential tools, for 

example the contracyclical capital buffer, and a mandate to order the PRa to use 

their tools as needed.40 

another conceivable alternative is that the authorities are very loosely linked to 

each other, and continue to share responsibility for financial stability.41 but for this 

to function, the roles and areas of responsibility must be made very clear, so that it 

is evident who is responsible for what. one example could be that the central bank 

is given overall responsibility and the mandate to monitor and propose measures 

to manage financial systemic risks. For this purpose the central bank can also have 

38 another alternative is to create a whole new authority. The greatest drawback of that alternative is that 
there will be yet another authority working on financial stability and thus lose the potential synergies 
and efficiency gains that follow from using the existing structure.

39 a pure merger must, however, be weighed against the arguments in favour of a separation of 
supervision and monetary policy. one such argument is that a conflict of interest may arise between 
the monetary policy goals and the supervision goals, for example the central bank could be tempted to 
set interest rates far too low to prevent acute problems for banks. another argument is that if a bank 
under the supervision of the central bank should fail, there is a risk that public confidence in the central 
bank’s monetary policy responsibility will also suffer (ingves and Lind, 2007).

40 For a more detailed description of the reforms in the united kingdom, see hm Treasury (2010, 2011).
41 in Finland and some other countries banking supervision is carried out by an organisation that is closely 

linked to the central bank, but not a part of it. in that way it is possible to benefit from the resources 
of the central bank and make some savings, but nevertheless avoid some of the arguments against 
placing the supervisory function within the national central bank (ingves and Lind, 2007).
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some new macroprudential tools. The supervisory authority may, however, continue 

to oversee financial companies and control its toolkit, which contains several tools 

that are also applicable for systemic risk purposes. For such an arrangement to 

work the central bank must, where necessary, also be able to use the supervisory 

authority’s tools. one way of managing this is to induce the supervisory authority 

to relate to the central bank’s analysis and policy proposals on a ”comply or 

explain“ basis. in other words, if the central bank finds that the conditions in the 

financial system occasion measures that include application of tools over which the 

supervisory authority has control, the supervisory authority must either implement 

the measures or explain why these measures do not need to be taken, or – if other 

measures are taken – why they were more appropriate.  

saying which institutional arrangement is best suited to sweden would be to 

pre-empt the government inquiry. one of the overall purposes of the inquiry is to 

ensure that the regulatory framework is designed so that different types of financial 

crisis can primarily be mitigated by means of preventive measures. The committee 

will analyse the division of responsibility and the interaction between the Riksbank, 

the swedish national debt office, Finansinspektionen and the government offices 

(mainly the ministry of Finance) and the possible accountability procedures for the 

authorities and propose necessary improvements. Regardless of what is found to be 

appropriate in the end, it is important to have accountability procedures. it is also 

clear that the authorities’ current mandate and division of responsibility will need to 

be changed.
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 n The Riksbank’s monitoring of 
the swedish mortgage market  
– expanded statistics base
Anders nordberg And AlbinA soultAnAevA*

As lending to Swedish households for housing purposes grows, the Riksbank is 

increasing the resources it allocates to monitoring the housing market in Sweden. 

As a result, the standards for available statistics and the quality of these statistics 

have been raised. This report summarizes the statistics developed within the 

framework for the investigation into the risks on the Swedish housing market. The 

statistics include an indicator for an inventory of unsold homes, information about 

how long homes were available for sale and the ratio between the list and sale 

price. Furthermore, the results from a survey of real estate agents in Sweden are 

presented.

* The authors work in the Financial stability department, sveriges Riksbank.
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1. introduction

statistics sweden (sCb) is responsible for a large portion of the statistics about 

the swedish housing market. The statistics reported on sCb’s website include, 

for example, Real estate Price index (quarterly) and Real estate Prices (monthly). 

sCb also reports statistics of prices for tenant-owned apartments based on 

transfer prices for tenant-owned apartments. however, these statistics are based 

on annual data. because of this, the Riksbank has also used statistics for tenant-

owner apartments from hemnet and svensk mäklarstatistik in its analysis of the 

development of the housing market. These statistics give tenant-owner apartment 

prices per square meter (rolling three-month moving average) on a monthly basis 

since January 2002. 

at the same time, as lending to swedish households for housing purposes grows, 

the Riksbank is increasing the resources it allocates to monitoring the housing 

market in sweden. as a result, the standards for available statistics and the quality 

of these statistics have been raised. one example of this are statistics that can 

facilitate the analysis of house price fluctuations and risks on the swedish housing 

market, including variables that can be interpreted in terms of supply and demand. . 

This report presents a brief description of the results of the Riksbank’s project 

to develop new statistics and indicators and proposes further developments for 

housing market statistics.

2. new statistics for the housing market 

new statistics include an inventory of unsold homes, information about how long 

these homes were available for sale and the ratio between the list and sale price. 

The data include statistics for both tenant-owner apartments and one- and two-

dwelling buildings broken down into the following categories: national, greater 

stockholm, greater gothenburg, greater malmö and national (excluding the major 

cities).1 The statistics are reported both with and without new production.

The Riksbank, in cooperation with The association of swedish Real estate 

agents, will also regularly conduct surveys of the real estate agents’ expectations 

regarding the developments on the housing market. 

2.1  inVenToRy oF unsold homes 

in several countries, for example the u.s., statistics about an inventory of unsold 

homes have been used for a long time as an indicator of the supply on the housing 

1 The geographical borders for greater stockholm, greater gothenburg and greater malmö are 
based on sCb’s definition. national (excluding the major cities) includes all municipalities except the 
municipalities included in the three major cities specified above. 
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market.2 an increased inventory or supply can often be an indicator of pending 

price contractions on the housing market. in sweden, svensk mäklarsstatistik 

and hemnet have together developed statistics that can be used as an indicator 

for the supply of houses. This data reflects the number of homes (tenant-owned 

apartments and one- and two-dwelling buildings) that are for sale and is based 

on advertising data from hemnet (see charts 1-3). supply is clearly influenced by 

significant seasonal fluctuation as demonstrated in charts 1-3. in greater stockholm, 

the seasonal fluctuations appear to be somewhat higher than in the other major 

cities. The difference in absolute terms, however, is most probably due to the 

greater number of homes in stockholm. in addition to the number of homes for sale, 

the Riksbank also studies how long the houses have been available on the market. 

For example, charts 4-5 illustrate that considerably more tenant-owned apartments 

were available for sale for more than 30 days in october 2008 than in both october 

2009 and october 2010. The change in time-to-sale distribution appears to be 

relatively uniform between the major cities and the rest of the country. in general, 

the number of days an object is available for sale, assuming the number of new 

objects has not changed too excessively, is used as a rough measurement of the 

demand for houses. if more apartments are available for a greater number of days, 

this can be a sign of a pending decline in housing prices when taking seasonal 

fluctuations into consideration.

2.2  RaTio beTween sale PRiCe and lisT PRiCe

The ratio between the sale price and the list price can also be used as an indicator 

for the situation on the housing market. This ratio cannot be interpreted as a 

pure measureof demand since the numerator is affected by the buyers and the 

denominator by the sellers. however, with some caution, the ratio can be used as 

a measure of the bidding intensity as well as as an indicator of demand when list 

prices are assumed to be more sticky. a rising ratio can be interpreted as higher 

competition between bidders, assuming that the seller did not set too low of a list 

price. Charts 6-9 show the ratio between the sale price and list price. it is clearly 

evident that the bidding intensity has been relatively low during the autumn of 

2008, when the average sale price was lower than the list price (i.e. the ratio is less 

than one) for one- and two-dwelling buildings. in addition, the ratio appears to give 

an earlier indication of the future development of housing prices than compared to 

sCb’s Real estate Price index, see chart 9. 

Chart 7 also shows that there are also clear regional differences, although there 

is extremely high covariance between the regions, which can indicate a similar trend 

for demand across the entire country. 

2 The method used to calculate an inventory of unsold homes can vary between countries.
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2.3  mäklaRinsikT – a suRVey oF Real esTaTe agenTs oRganised by The 

assoCiaTion oF swedish Real esTaTe agenTs

a study of qualitative indicators, for example real estate agents’ expectations about 

the trends on the housing market, can, in addition to the analysis of advertisement 

data and data on actual house sales, can provide valuable information about 

developments on the housing market. The Riksbank has therefore established 

a cooperation with The association of swedish Real estate agents, which has 

conducted a long-running survey called mäklarinsikt that is sent to a large number 

of real estate agents across the entire country. during the autumn of 2010, the 

Riksbank, in collaboration with The association of swedish Real estate agents, 

surveyed real estate agents about topics related to their expectations with regard 

to changes to supply and demand on the housing market and price and interest 

rate levels. during the autumn of 2010 the survey was expanded to also include 

questions about how Finansinspektionen’s recommendation for a loan-to-value 

ceiling could affect the housing market. The survey thus provided insight into what 

the real estate agents’ expect with regard to both the general price development 

and how specific factors can affect housing prices, see charts 10 and 11. The charts 

illustrate that the forecast horizon strongly affects their expectations and that there 

are regional differences. one such difference is, for example, that the stockholm 

and gothenburg regions have a higher share of agents that believe housing prices 

will rise in the coming year. in two years, the expectations are more unified across 

all of the regions. one interesting observation is that real estate agents in greater 

stockholm report the smallest impact on housing prices as a result of the mortgage 

ceiling. 

Chart 12 shows the agents’ expectations regarding the level of the variable 

mortgage rate in one, three and five years for the national category and the 

three major cities. according to the responses, the expectations for interest rates 

are similar across the country. Chart 13 shows the breakdown of the agents’ 

expectations regarding the level of the variable mortgage rate in one, three and five 

years. both the average interest rate and the distribution of the responses indicates 

low interest rate expectations for the next few years. in five years the average 

expected mortgage rate is very close to the historical average for short-term 

mortgage rates. 

3. summary

with the help of an expanded base of statistics, the Riksbank can deepen its 

analysis of the swedish housing market. The analysis of the housing market is 

expected to require increasingly more data in the future. 
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one plausible resource could be the new apartment register that is expected 

to be completed in 2011.3 The register can be used to provide information about 

the development of prices for individual homes. For example, this could be used 

to create a price index that is based on comparisons of the same home over time. 

other qualitative indicators such as surveys directed at private individuals that own 

or are expected to buy homes could also provide additional information about the 

situation on the housing market and the households’ behaviour when faced with 

sharp fluctuations in price or changed regulations on the housing market.

3 The apartment register entails that each person who lives in an apartment building will be registered to 
the apartment in which they live. according to statistics sweden (sCb), they will begin gathering new 
statistics based on the registers that are formed when the registration is finished.
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4. Chart appendix
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Chart 1. Number of dwellings (houses and tenant owned apartments) for sale 
nation wide, excluding new production
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Chart 2. Number of dwelllings (tenant-owned apartments) for sale in major cities, 
excluding new production
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Chart 3. Number of dwellings (houses) for sale in major cities, excluding new 
production
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Source: Mäklarstatistik.
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Sources: Mäklarstatistik and the Riksbank.
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Chart 5. Number of tenant-owned apartments for sale in three major city areas by 
number of days for sale, excluding new production
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Chart 6. Ratio between sale price and list price for houses and tenant-owned 
apartments, nation wide, excluding new production
Ratio

Source: Mäklarstatistik.
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Chart 8. Ratio between sale price and list price for houses in major cities, 
excluding new production
Ratio

Source: Mäklarstatistik.
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Chart 7. Ratio between sale price and list price for tenant-owned apartments in 
major cities, excluding new production
Ratio

Source: Mäklarstatistik.
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Chart 9. Real estate index and ratio between sale price and list price for houses 
nation wide, excluding new production    
Index and ratio   

Sources: Mäklarstatistik, Statistics Sweden and the Riksbank.
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Sources: The Riksbank and The Association of Swedish Real Estate Agents’ survey, 
Mäklarinsikt.
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Chart 11. Share of real estate agents who believe that the loan to value cap will 
lead to lower sale prices for houses in one to two years time respectively
Per cent
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Sources: The Riksbank and The Association of Swedish Real Estate Agents’ survey, 
Mäklarinsikt.
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Sources: The Riksbank and The Association of Swedish Real Estate Agents’ survey, 
Mäklarinsikt.
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Chart 13. Distribution of real estate agents expectations of the average variable 
mortgage rates in one, three and five years time, respectively
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 n Commercial property and 
financial stability
Bo NordluNd aNd StellaN luNdStröm*

We have been commissioned and entrusted by the Riksbank to prepare a document 

intended to serve as a basis on which to develop the commercial property section 

in the Riksbank’s Financial Stability Reports. As part of this work, we have 

analysed information, information structures and risks relating to the commercial 

property market from a partly new perspective. One conclusion is that the 

Riksbank and commercial property players have a common interest in improving 

access to as well as the quality of the information on which the strategic decisions 

made by the Riksbank and the market participants is based. Improved information 

will provide data for more advanced econometric models as well as opportunities 

to identify early signals of escalating risks in the rental, property, construction and 

credit markets.

* bo nordlund, doctor of technology, bReC ab, Royal institute of Technology and karlstad university. 
stellan Lundström, Professor in Real estate economics, Royal institute of Technology. we would like to 
express our particular gratitude to dTZ sweden ab (Patrik Lundström), Leimdörfer (mikael andersson) 
and iPd svenskt Fastighetsindex (Christina gustafsson) for the information in the form of figures 
which they have so readily made available to us.
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1  introduction

baCkgRound 

Financial stability is an important social goal and a key priority in the work of the 

Riksbank. The reason is that the property sector and its funding can cause instability 

as well as significant damage to the national economy. Freshest in the memory 

is the property and banking crisis of 1990-1993 when defaults in the commercial 

property sector brought the swedish banking system to the brink of collapse, 

necessitating bold government action to secure the functioning of the credit 

system. The most recent financial crisis, which began in the second half of 2008, 

has so far not led to any significant problems in sweden’s commercial property 

market. however, there are international examples of how problems linked to the 

commercial property market have created more negative effects in connection with 

the most recent financial crisis. 

To promote financial stability, the Riksbank needs better data on which to 

base decisions, mainly in the form of elaborated information on the functioning 

of the commercial property sector, e.g. how property valuations are handled, 

and improved analysis models. direct players in the property industry – primarily 

investors and lenders – have much to gain from better information about the 

functioning of the property sector.

PuRPose

The purpose of this report is to

• provide a more detailed definition of the concept of commercial property 

• present a conceptual model for the function of the commercial property 

sector that can be used as a basis for information gathering and analysis 

models 

• illumine and analyse risks associated with the development of the commercial 

property market and its potential impact on financial stability 

• briefly describe developments in sweden’s commercial property market, 

including the performance of property companies with regard to the market 

value of their underlying property assets and debt levels

• illumine how institutional factors can affect rents and property prices, thus 

having an impact on financial stability 

• describe whether, in addition to the information currently used by the 

Riksbank, there exist information or indicators that are able to identify at an 

early stage risks which depend on funding structures, the refinancing of bank 

loans and debt levels related to price trends for property 
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• illumine institutional relationships and various measures that are applied 

internationally to prevent build-up of risks in the commercial property market

• evaluate the Riksbank’s analysis of the commercial property market from the 

vantage point of the analysis made in the Financial stability Reports (2009:1-

2010:1) and to provide recommendations on which parts of the analysis 

should be deepened or performed differently 

meThod 

in preparing this report, we have compiled existing literature, conducted interviews 

with key individuals and performed analyses based on our own experience of the 

market, valuations and financial analysis. Throughout, our work has focused on 

those circumstances in the swedish commercial property sector which have the 

potential to affect financial stability. 

Readers interested in a more general overview of the commercial property 

sector in sweden can read Kommersiella fastigheter i samhällsbyggandet, Lind & 

Lundström (2009). Those looking for a direct discussion of risks to financial stability 

linked to commercial property can read Congressional oversight Report, February 

10, 2010: Commercial Real Estate Losses and the Risk to Financial Stability.

sTRuCTuRe oF The RePoRT

The report is divided into six chapters. after this introduction (Chapter 1) a 

conceptual model for the relationship between, on the one hand, growth and 

interest rates and, on the other, the rental market, property market and construction 

market is presented in Chapter 2. 

Chapter 3 is devoted to the valuation of property, in particular the issue of how 

inadequate valuation data can create uncertainty about estimated values.

 in Chapter 4 we discuss which risks are associated with the funding of property 

and how the commercial property sector can affect financial stability.

The fifth chapter addresses the issue of how various forms of institutional rules 

can affect financial stability.

The report is concluded in Chapter 6 with a set of conclusions and 

recommendations on how the data used in preparing the Riksbank’s Financial 

stability Reports could be improved.

The ConCePT oF CommeRCiaL PRoPeRTy 

in this report we limit the concept of commercial property to properties that are not 

private homes in the form of single-family homes or apartments in tenant-owner’s 

associations and that can normally be bought and sold in the property market. 

The meaning of the concept of commercial property can vary depending on the 
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purpose of the analyses. our purpose is to discuss how economic conditions tied to 

commercial property can have an impact on financial stability. we have therefore 

excluded private homes from the analysis.

2  Relationships among the different parts of the property 
market 

a ConCePTuaL modeL

The purpose of the conceptual model is to create a framework for the information 

and analyses presented in the subsequent sections. The model is shown in figure 1, 

and is primarily associated with geltner & miller et al. (2007). 

The model mainly reflects the fact that the rental market, capital market, property 

market and construction market are linked to each other, and that the driving 

force is created by economic growth in combination with required yields in capital 

markets. The model shows that the rental market is affected by new construction, 

which in turn is affected by the construction industry. The construction industry 

makes decisions on new building projects based on information from the property 

Figure 1.  A model showing how growth and capital markets relate to the rental, property and construction markets. 
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market and forecasts. The property market is affected by required yields in capital 

markets and rents and vacancy levels in the rental market. it is this interaction 

among growth, the capital market, the rental market, the property market and the 

construction market that gives rise to various business and financial risks. 

The diViding-uP and PRoFessionaLiZaTion oF The PRoPeRTy seCToR

The first big growth phase in the swedish commercial property sector took place 

in the 1970s and 1980s. The property market grew on the back of the rapid 

expansion of the service sector and a gradual shift in ownership. The most striking 

development was that the “builder-owner tradition”, where the builder would own, 

manage and in some cases also use a property, gradually weakened and gave way 

to a more financial view of ownership. This paved the way for a professional rental 

market and a more liquid property market. The interplay among the various parts 

of the property sector shown in the conceptual model was thus established at this 

time.

This process of restructuring continued into the 1990s, resulting in an 

increasing degree of separation of ownership, management, construction and 

use. in the 1990s this functional division and professionalization also gave rise 

to the emergence of a consultant industry with international links, reflecting the 

increasingly borderless nature of the commercial property market and its integration 

into global capital markets.

Property has gradually come to be regarded as a legitimate commodity, which 

has also strengthened the link to and impact of the capital market. in some respects 

the property sector has come to resemble other sectors in society. in the 1970s 

trading in commercial property was regarded as speculation. This can be seen in the 

swedish Rental Property acquisitions act (1975:1132), which was repealed in 2010. 

The act reflects a zeitgeist and a view of the property market which seem alien 

today. 

The RenTaL maRkeT

The swedish rental market differs from the european rental market in the sense 

that rental agreements are structured in a way that is in some respects unique to 

sweden. in swedish commercial rental agreements the rent is a total rent, which 

means that the property owner provides and receives payment for the operation 

and maintenance of the property. in principle, under a british rental agreement, 

the owner provides a capital while the tenant is responsible for operation and 

maintenance, see figure 2. 
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19

Figure 2. Operating and maintenance costs as a share of gross rents in 12 European 
countries in 2005. 

Source: IPD.
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The average term of a swedish office rental agreement is 4-5 years while the 

average british rental agreement is twice as long. british rental agreements have 

become considerably shorter over the past 20 years. however, the british model has 

a set of integrated checkpoints, known as rent reviews, where rents are adjusted to 

prevailing market conditions during the term of the agreement.

a swedish rental agreement also has a few other particular characteristics. The 

most obvious is that a majority of agreements, with the exception of those for 

shopping centres and hotels, are formulated based on a standard template produced 

by the swedish Property Federation. Rent adjustments in standard agreements 

are often tied to changes in consumer prices. The rationale behind this is partly to 

protect rents against inflation. however, in recent years there has been a tendency 

to link rent adjustments to short-term interest rates rather than consumer prices. 

The reason for this is the low level of inflation coupled with the fact that property 

owners use short-term funding. another effect is that changes in rents have been 

tied more closely to the Riksbank’s monetary policy decisions.

The rental market’s impact on the property market

The rental market determines the development of the property market, as shown 

in figure 1. it is often said that “the rental market is the mother of the property 

market”. economic growth leads to higher rents and affects lease terms and 

conditions and vacancies, i.e. how large a portion of the space has not been let. as 

the model in figure 1 shows, the market value of property is determined essentially 

by cash flow expectations (rent flows) combined with a required yield. 
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The commercial rental market vs. the residential rental market

Residential property has over the past 20 years displayed greater stability in terms 

of rents, property prices and returns than offices, retail space, hotels, etc. The main 

reason for this is that residential rents are set through a collective bargaining system 

which in recent years has been influenced by a mix of cost and market thinking. This 

approach has created stability in the rental market, which has meant that nominal 

rent reductions have generally not been applied. The stability is also affected by the 

fact that residential property is a form of necessity good and that new construction 

has not led to increased vacancies, as in the 1980s. 

The fact that residential rents are increasing in fast-growing localities can be 

explained by the fact that rents in these areas were previously below market 

levels. in smaller localities with a declining population increases in rent are partially 

explained by the fact that property companies have taken various measures 

to reduce the supply of housing. another factor is that the municipal housing 

companies have had a large market share and have been able to keep rents high 

through their leading role in setting rents. 

The stability of rents has also, somewhat surprisingly perhaps, had the effect 

that total returns over the last 10 years have on average been higher for residential 

rental property than for other types of property in the investor market. This can 

be explained by the fact that rents in fast-growing localities have generally been 

deemed to be below market levels and that a large portion of the increase in 

property prices is due to the option of changing the form of tenure from tenancy to 

tenant-ownership. 

The ConsTRuCTion maRkeT 

For the construction market the chief criterion for determining whether to build a 

new property is that the market value of the property exceeds the cost of producing 

it. another way of expressing this is that construction begins when the ratio of 

market value to production cost exceeds 1 (Tobin’s q > 1). but the planning and 

building process is often protracted, which means that it can take several years from 

starting shot to turnkey building. because of this, new builds often hit the market 

when growth rates and economic activity are falling, which in turn further increases 

vacancies and pushes down rents. This is illustrated in figure 3.
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Figure 3. New construction and lets, net (m2) and vacancies (%), for offices in the 
county of Stockholm, 1986-2009.

Source: DTZ Sweden AB.
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The figure shows, for instance, the significant volume of new construction in the 

late 1980s and how this volume was let out up to the year 1990. Two years after 

that about 800,000 square metres of office space was vacated in the county of 

stockholm, pushing vacancy levels sharply higher. however, office premises started 

to be filled again as early as 1993, while new construction got going again only 

towards the end of the 1990s. 

The PRoPeRTy maRkeT

a useful concept in this context is the investor market, which essentially comprises 

the markets for office, retail and hotel premises. Lind and Lundström (2009) also 

include some property owned by industry and by central and local government, 

primarily the municipal housing companies. however, they do not include farm 

properties and specialised properties used for electrical generation, for instance. 

according to Lind and Lundström, the investor market has a market value in the 

region of sek 1,000 billion. 

investment properties are owned primarily by four different categories of owner, 

each of which holds roughly one quarter of the total. These are listed (public) 

property companies, private individuals and businesses, swedish institutions and 

foreign investors. 

The sek 1,000 billion market value should be set against private residential 

property in the form of single-family homes and tenant-owner apartments, which 

have a market value of about sek 5,000 billion. another way of illumining these 

figures is to look at banks’ credit exposures to different types of borrower, such as 
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property companies. according to the Riksbank’s Financial stability Report 2010:2, 

lending to property companies accounts for about 16 per cent of the swedish 

banking groups’ total lending. it is also interesting to note that 50 per cent of the 

total value of commercial property in sweden is located in the county of stockholm 

while the counties of skåne and Västra götaland together account for about 25 per 

cent of the value. The investor market is thus essentially a metropolitan market.

out of the total investor market value of sek 1,000 billion an estimated 55 per 

cent refers to offices, 20 per cent to retail premises, 10 per cent to rental apartment 

buildings, 10 per cent to industrial properties and 5 per cent to hotels. The market 

for these property types follows certain common patterns but can also display 

significant differences in terms of commercial logic and cyclicality. 

The property owners

Looking at the owners of all types of income-generating rental properties in 

stockholm, it is immediately apparent that the public sector and institutional 

owners are by far the dominant players.1 in descending order of owned floor 

space, the ownership structure is as follows: svenska bostäder, stockholmshem, 

Familjebostäder, Vasakronan, micasa, Fabege, akademiska hus, stockholms 

kooperativa bostadsförening (skb), amF Pension and aFa Fastigheter.

one conclusion is that the largest owners in stockholm can be regarded as 

financially stable. Four of the ten largest owners – Vasakronan, Fabege, amF and 

aFa – operate in the investment market.

malmö has a different ownership structure than stockholm, with a stronger 

presence of privately owned firms. stena fastigheter, aCTa, akelius, heimstaden 

and ulla Åberg are privately owned. Three companies are listed: wihlborgs, dagon 

and Castellum. The largest is municipally owned mkb, and Vasakronan, which is 

owned by pension funds, also has a large holding. gothenburg occupies a middle 

ground with three entirely dominant municipal housing companies.

The size of the market 

Transaction volumes in the commercial property market have varied strongly over 

the past ten years, see figure 4 below. 

1 sources: dTZ sweden ab and bygganalys ab.
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Figure 4. Transaction volumes in SEKbn in the Swedish commercial property market 
in 2000-2010 broken down by Swedish and international investors. 
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Source: DTZ Sweden AB.
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The figure shows that transaction volumes doubled between 2003 and 2008 and 

then dropped sharply in 2009. The county of stockholm dominates the market with 

approximately 50 per cent of the capital and turnover.

The average annual transaction volume in sweden’s commercial property market 

is about sek 100 billion, representing a turnover of 10 per cent. out of the total 

figure, the ten largest transactions account for a third. by comparison, the swedish 

market for single-family homes and tenant-owner apartments has an annual 

turnover of about sek 200 billion. 

naTionaL and RegionaL gRowTh

economic growth is the single most important factor affecting trends in rents, 

property prices and construction activity. empirical surveys of the commercial 

property market2 show that most of the variation in total returns and capital 

appreciation, in some cases over 70 per cent, can be explained by variations in 

economic growth. The relationship between growth and return on total capital for 

commercial property in the us is illustrated by a longer series in figure 5. similar 

relationships exist in most countries, including sweden.

2 most surveys have been conducted by property consulting firms and show essentially the same level of 
correlation as in figure 5.
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Figure 5. Changes in growth and return on total capital for commercial property in 
the US, 1981-2009. 

Source: IPD.
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it is also becoming increasingly clear that growth varies regionally and locally. in 

sweden this means that the metropolitan areas offer significantly higher returns 

as well as greater variations in returns than county towns and local centres. The 

variation over time in the metropolitan areas is a consequence of high economic 

activity coupled with large gaps in time between decisions in the rental, property 

and construction markets. after the developers have made their decisions it can 

take a few years before the new commercial premises are ready to be let in the 

rental market due to the protracted planning and building process. The decision to 

build may have been made during an economic upswing while the new premises 

will reach the market during a downturn, which increases variations in returns on 

property investments.

The impact of economic growth on returns from commercial property is 

illustrated in figure 6. here growth is expressed as gross regional product (gRP, 

“local gdP”) and employment growth in the service sector in stockholm. The 

return is measured for office properties.
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Figure 6. Changes in gross regional product (GRP) in 1992-2007 for Stockholm, 
service sector growth for the same area and time in relation to annual total return 
for office properties.

Source: DTZ Sweden AB.
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The figure shows that the sharp acceleration of growth and employment up to 2000 

resulted in a significant increase in returns. Likewise, the low growth rate after the iT 

boom in 2000 resulted in negative returns for offices, retail premises and hotels, but 

not for residential rental properties. 

as shown above, returns in the commercial property market – capital 

appreciation and yield (net operating income levels) – are affected by local as well 

as regional and global economic growth. Conversely, the crisis in 1990-1993 shows 

that conditions in the property sector can affect the financial system as well as the 

real economy, and ultimately growth. a more recent example of this is the property 

and financial crisis in the baltic states.

Changes in market value (capital appreciation) are generated mainly through 

the interaction between cash flow (rental growth) and a required yield, which is 

formulated in the capital market. The biggest impact on capital appreciation occurs 

when rents are expected to fall while required yields are increasing, see figure 7.
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Figure 7. Impact of rental growth and changes in required yields (“yield shift”) on 
capital appreciation for office properties in central Stockholm. 
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Note. Change in required yield, %, in italics.

From 2000-2002 required yields increased while market rents fell. This resulted in 

negative capital growth from 2001 to 2004. Conversely, required yields declined 

from 2003 to 2007 while rents increased, resulting in rapid capital appreciation. This 

means that the value of property assets is positively affected both by a decline in 

required yields and by rising rents.3

3  Valuation of properties 

The valuation of a portfolio of properties is based on the flow in the form of 

transactions. a recurring question in this context is how representative the 

properties in the flow are for the portfolio as a whole. The problem becomes 

particularly evident when turnover falls to extremely low levels, as in 2009. other 

significant factors in this context are that each property is more or less unique 

and that the characteristics of the portfolio are not known in all details. in theory, 

different characteristics could be taken into account in an econometric model, but 

this assumes that several characteristics of the flow as well as the portfolio are 

known. 

3 Chapter 3, under the heading “Calculating yield as part of the valuation”, provides a more general 
discussion of required yields in the property market based on expectations of real interest rates, risks 
and net operating income.
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CaLCuLaTing The VaLue oF RenTaL agReemenTs

The key parameter for a valuation is the rental agreement. simply put, the value 

of a property could be defined as the “present value of the rental agreements”. 

however, there is no official source for the characteristics of rental agreements.

in an extreme case the dearth of information about these characteristics can 

result in an incorrect valuation for the entire portfolio. a more probable outcome of 

the lack of information, however, is that high-yield properties are undervalued while 

low-yield properties are overvalued.

There are also several uncertainties concerning how the value of rental 

agreements should be calculated. in the standard swedish contract for commercial 

premises property tax is charged separately from rent. This means that the 

definition of market rent does not include property tax. in central stockholm the 

annual property tax can be as high as sek 400 per square metre. From the property 

owner’s perspective property tax is equivalent to value-added tax – the end 

customer pays. From the tenant’s perspective property tax is a very real cost. These 

differing perspectives can lead to misunderstandings about the effective rent for the 

premises.

The commercial rental market in the metropolitan areas, primarily stockholm, 

is dominated by a number of large and very stable property owners. This creates 

resistance to any downward movement in rents. The incentives to lower rents in a 

downturn are small, as lower rents affect the whole market. by means of various 

discounts property owners can maintain an officially high rent level while holding 

down vacancies. For instance, many contracts contain clauses on rent-free months 

and graduated rents. These openly described clauses and any applicable real 

options are manageable when it comes to calculating the effective rent. what is 

more difficult to access and value are any ancillary agreements providing for the 

upgrading of premises or arrangements where the lease terms form part of a wider 

business deal. These types of hidden terms and conditions make it harder to assess 

the effective rent and also complicate the valuation and pricing of the properties. 

as it is difficult to observe certain fundamentally important parameters which 

form part of a property valuation, a degree of uncertainty can arise about whether 

market prices at any given time reflect rationally set equilibrium prices.

PRoPeRTy VaLuaTion meThods

a property’s market value is defined at a certain point in time. The assessment 

is valid at the date of value but gives no explicit indication about future capital 

appreciation or the risk of a fall in value. Formally, almost 100 per cent of all 

valuations of commercial property are based on a procedure involving the 

discounting of estimated future cash flows. however, it is unclear which valuation 
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method is actually applied in this procedure.4 Forecasts for rents, operation, 

maintenance and reinvestment are to a large extent based on the use of flat-rate 

methods and follow a form of industry standard. 

The valuers tend to smooth out sharp fluctuations in value in the market 

(“valuation smoothing”). They also tend to lag the market in their assessments of 

value (“lagging”). These two characteristics of property valuations create problems 

when investors, employing their own portfolio models, seek to determine how much 

portfolio capital should be allocated to different asset classes, including property, 

equities and bonds. a lot of research, e.g. geltner (1991), has been conducted to 

eliminate the impact of the valuations on the yield figures used in the portfolio 

models. 

bank VaLuaTions FoR CRediT assessmenTs 

when banks offer credit for properties and property companies they make 

a number of qualitative as well as quantitative assessments. The qualitative 

assessments often centre on the owners of the property company or those who 

control the company structure while the quantitative assessments focus chiefly 

on the borrower’s cash flow and ability to repay the loan. The assessment of the 

collateral is also important, of course, but it is secondary. The assessment of the 

borrower’s financial position is another key factor (loan-to-value ratios, solidity, etc.) 

This focus on cash flow suggests that it is the analyses of the rental market that are 

crucial to the assessments of financial stability.

The assessment of the collateral is based on the amount of the loan relative to 

the market value of the properties. normally, the maximum loan-to-value ratio is 

60-75 per cent. higher ratios do occur, primarily for residential rental properties 

which experience suggests have more stable market values than offices, retail 

premises and hotels.

Property valuations for lending purposes are largely performed using internal 

valuation experts, i.e. employees of the banks, but external valuation consultants 

are also used. internal valuers generally go through some form of internal 

certification process at the bank. The banks’ expertise in property finance and 

valuation is generally of a considerably higher standard today than at the end of the 

1980s.

The banks’ valuation methods comprise both sales comparison methods (analysis 

of transactions in the market) as well as cash flow and yield estimates. The methods 

used can also vary from one bank to another. banks commonly have access to 

contract information for rents and often make inspection-like reviews of the 

properties to assess their maintenance status and reinvestment needs. assessments 

4 see, for instance, the discussions in Lind & nordlund, 2010.
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of required yields are made using market systems like datscha5 and svefa as well as 

on the basis of the banks’ own transaction analyses.

it is not common for banks to compare an estimated market value with other 

information sources, such as reference values or trends in implied6 values derived 

from listed property shares. 

The lack of information in the property market leads to uncertainty. as it is 

unclear whether the property market can function effectively and in a fully rational 

manner, it is also somewhat debatable whether the prices obtained in transactions 

in the property market at any given time reflect rationally set equilibrium prices. 

This, in turn, creates uncertainty about whether those market prices which can be 

assessed on the basis of transaction market and other data are sufficient to enable 

the lender to assess the security for its loans. a risk that can arise in this context is 

that transaction prices, which in turn constitute essential input data for property 

valuations, will be too high in relation to what would be motivated over the long 

term if one had access to all relevant information. 

in many cases assessments of future repayment ability are, as regards macro 

factors, based on the bank’s own forecasts for inflation, interest rates, economic 

growth and other factors. For individual properties banks also adapt their scenarios 

for trends in rents and vacancies based on the type of property and its geographic 

location.

CaLCuLaTing yieLds as PaRT oF The VaLuaTion 

analyses based on material from the swedish Property index show that the 

required yield applied in property valuations generally exceeds the actual yield. This 

difference is due to the fact that valuers generally make optimistic assumptions 

about operation and maintenance costs as well as future vacancy levels. The result 

is that they overestimate net operating income, which in the valuation is offset by 

a relatively high required yield. This means that the end result – the market value 

– will be “correct”. For an outside observer – investor or lender – faith in the input 

data used in the estimates can involve a risk, however, especially when the interest 

coverage ratio turns out to be lower than expected.

many aspects of the analyses used for various types of property transactions 

are based on the concepts of yield and required yield. in a formal sense, many 

of the analyses made in connection with acquisitions are based on detailed cash 

flow analyses, but for analyses at a general level a simpler model can be applied. 

5 see also Chapter 6 – Conclusions, where we provide a brief description of datscha.
6 implied value is calculated, somewhat simplified, by adding the market capitalisation of a listed 

property company to the market value of the company’s total liabilities in order to identify the equity 
and liabilities side of the balance sheet. an assessment is then made of the market value of all other 
assets that are not property assets. Finally, the property value is determined by balancing the assets 
side of the balance sheet with the equity and liabilities side.
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This simple model, which involves a valuation by capitalisation in perpetuity (the 

gordon model), has a widespread application for valuations of properties as well as 

businesses. 

V H D U
p g

p g H D U
V

=
− −

−
− =

− −( ) ; ( )1 1       

V is the present value of a perpetual and exponentially growing income stream, in 

this case the net operating income (H-D-U, rent minus operation and maintenance), 

which is discounted to the present using the cost of capital, p per cent, less the 

expected growth rate for net operating income, g per cent. in this context the p-g 
factor constitutes the required yield.

as shown above, the required yield could be said to consist of three main 

elements:

• an expected real rate of interest

• a risk premium – including business risk and liquidity risk

• an expectation for growth in net operating income – positive or negative7

growth in net operating income could be said to consist of two factors: a 

component reflecting the aging of functions of the building and a change – 

generally growth – in the economic base. in a city like stockholm the value of the 

land (the value of the development rights) can make up as much as 80 per cent 

of the total market value of a property. The value of the building represents the 

remaining 20 per cent. in smaller localities the value ratio can be the reverse. This 

creates different yield effects for capital appreciation and unmodernised premises, 

respectively. 

The following is an attempt to conduct a more theoretical discussion on what 

constitutes a “normal” required yield for office and retail premises in central 

stockholm: 

we assume that the ex ante risk-free real interest rate is 2-3 per cent and that 

the business risk premium – mainly vacancy risks, technical risks and liquidity 

risks – in prime office locations is 2-3 per cent. This risk-adjusted yield is thus 4-6 

per cent. For a property that is not subject to investments the expected growth 

in net operating income can be estimated at minus 2-3 per cent.8. The reason for 

the expected negative growth in net operating income is the aging of the building 

capital. maintenance costs and vacancies will increase. The aging can be offset by 

growth in the economic base, which has a positive impact on rent levels and can in 

7 see also the discussion in baum, 1997, which describes how this aspect can be linked to the yield 
formula based on real price studies for office properties in London.

8 see, inter alia, baum, 1997. see also the results relating to property and building depreciation 
described in bejrum, 1995.
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turn make it easier to achieve profitability on investments aimed at renewing the 

building capital, e.g. modernisation.

From the above discussion it is possible to draw a general conclusion concerning 

required yields for office buildings in prime office locations in stockholm: Required 

yields that have fallen to 4-5 per cent are based on assumptions about future net 

operating income and risk levels that are often not sustainable over the long term. 

in this context it is interesting to study how yields and capital appreciation (i.e. 

the total return) have varied over a longer period of time. This is shown in figure 8.
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Figure 8. Return on total capital in 1984-2009 broken down by yield and capital 
appreciation. 

Source: IPD Svenskt Fastighetsindex.
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it is immediately evident that yields, with the exception of the period around 1990, 

have remained relatively stable while the halving of yields, from 8 to 4 per cent, 

between 1984 and 1990 was not sustainable over the long term. Total returns vary 

sharply due to sharp fluctuations in capital appreciation. This is typical for a market 

where there are long gaps between growth signals and the completion of new 

builds. 

The figure also shows that the long-term yield accounts for two thirds of the 

total return. an average yield of 6 per cent thus implies a nominal total return of 9.8 

per cent over 26 years. This means that it is important to pay attention to whether 

the increase in the total return is attributable only to the capital appreciation 

component of the total return, i.e. whether the market values of properties are 

increasing without a corresponding growth in underlying cash flows. in this case 

there is a risk that expectations of capital appreciation may not be realised, which 

can lead to future downward adjustments of property values.

in some cases it is thus difficult to “extract” the market’s required yields for 

specific properties. an undesired side-effect of excessively optimistic assumptions 
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in yield-based estimates can be that the valuations of certain properties will be 

too high. This, in turn, can result in “locking-in effects” due to the fact that the 

properties cannot be sold in the market at the prices estimated in the valuations. 

overall, these difficulties create uncertainty about the market values of 

properties that do not change hands in the market. This, in turn, creates uncertainty 

about property companies’ “real” financial positions when studying the market 

valuations of their properties in their balance sheets. 

VaRiaTions in maRkeT VaLues in meTRoPoLiTan aReas

Figure 8 shows sharp variations in capital appreciation in 1984-2009 for the 

properties included in the swedish Property index. The sharp variation in capital 

appreciation shown is a phenomenon typical to metropolitan areas. an office 

property in the central areas of stockholm, for instance, can be valued at sek 

80,000 per square metre. out of these sek 80,000, the value of the land (the value 

of the development rights) accounts for about sek 60,000. The sek 60,000 level is 

determined by the value of the land for the best alternative use, which may differ 

from the actual use. in a growing city like stockholm centrally located development 

rights should increase in value over the long term. The value of development rights 

may be expected to fluctuate sharply depending on economic conditions, however, 

and in line with the property cycle illustrated in figure 8. in the above example the 

value of the building is sek 20,000. This is because the building quickly becomes 

outdated in a growing city, and because of depreciation. 

The conclusions for investors and lenders, as well as for the Riksbank, can be 

summarised as follows:

• market values in the metropolitan areas (chiefly stockholm) will vary 

significantly over time, requiring that investors have a strong equity position.

• The building capital ages rapidly, requiring that any second, unsecured 

mortgages be repaid quickly, especially in a low-inflation environment.

4  The impact of the property industry on financial stability 

The inTeRaCTion beTween gRowTh and maRkeT VaLues

Figures 5-8 illustrate the cyclicality of the market for commercial property in the 

metropolitan areas, i.e. how various rents, vacancies, yields and other value drivers 

ultimately affect the market values of properties. The cyclical and protracted 

processes can be explained by the high transaction costs involved in adapting 

premises to changing tenant requirements, the complexity of the planning and 

building process and what are for most market players hard-to-assess risks linked 

to the construction and sale of properties. There are also underlying market risks, 
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which can affect the stability of the financial system. other risks that need to be 

taken into account are risks relating to individual properties, especially those linked 

to market position and technical condition, i.e. the risk that the property owner 

will face an unforeseen need to pay for extensive maintenance or reinvestment 

measures. however, these specific risks are rarely systemic.

often, changes in market values of properties are used as an indicator that 

financial stability may be affected. yet market values could be seen as a product 

rather than an indicator. They are the product of a process where economic growth 

and required yields in capital markets drive a complex interaction among the rental, 

property and construction markets. it is therefore to these markets that we need 

to look to find early signals of risks to financial stability, coupled with analyses of 

growth and required yields. 

The conceptual model in figure 1 is based on the assumption that there exist 

stable causal relationships in the interaction among macroeconomic factors (chiefly 

gdP and the cost of capital) and the various markets. however, the problem is 

that different factors affect growth at different times. This means that growth, in 

turn, affects the property sector in different ways. The latter circumstance can be 

illustrated by the fact that many believed the negative trend in gdP in 2008-2009 

would affect the service sector in stockholm, and that this would push up vacancies 

and depress rents in the office sector. with the benefit of hindsight, it is clear that 

there has been no marked effect of this type. 

another problem, and a core issue linked to financial stability, is that the “natural 

variations” in the model described above can shift and eventually “work in reverse”, 

i.e. that growth in the economy can be affected by conditions in the property 

market. 

one further dimension, which is not addressed explicitly in the analysis model, 

concerns the effects of changed institutional regulations. it is clear that the property 

and banking crisis of 1990-1993 was to a large extent affected by a large number 

of institutional changes, each of which was logical in isolation but which jointly 

had an unexpectedly strong impact on the property market and financial system. 

The financial system was strongly affected by the deregulation of the currency 

and credit markets coupled with the radical overhaul of the tax system and the 

abolition of the previously generous interest subsidies for housing construction. no 

equivalent regulatory changes are being implemented in the swedish market today. 

The commercial property sector is now more affected by global regulatory changes, 

including new accounting rules (iFRs) and capital adequacy rules (basel iii).

The Causes and PRogRession oF PRoPeRTy CRises

Figures 5-8 illustrate that there exist empirical relationships between the markets 

and activities described in the conceptual model in figure 1. however, the 
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relationships are not unequivocal and they vary over time. some sequences of 

events could be called normal while others, such as the train of events that took 

place in the early 1980s, paved the way for the financial crisis between 1990 and 

1993. in this case, relationships within and between the banking and property 

sectors were strong driving factors. it may therefore be relevant to take a closer look 

at which particular developments lead to crises, and what role commercial property 

plays in the course of a crisis. 

Retrospectively, the 1990s crisis can partly be put down to the fact that swedish 

investors had in the late 1980s ventured into other parts of europe to invest 

in property, along with swedish banks and swedish advisers and valuers. The 

consequences are well known: major economic losses and problems for the banks. 

since the late 1990s the capital flows have turned, and in the first few years of the 

twenty-first century sweden has been a popular country in which to invest, see 

figure 4. The attraction can be explained by a combination of factors, ranging from 

political and financial stability to comparatively high levels of transparency and low 

transaction costs. 

however, the large inflow of capital from other countries gave rise to new 

problems as foreign investors and lenders quickly returned to their home countries 

after 2008, see figure 4. Property owners’ difficulties in refinancing maturing loans 

now pose a significant risk.

if, like kärrlander (2008)9, we look back at the major financial crises that have 

occurred since the eighteenth century we notice that certain patterns recur. 

There appears to exist an “anatomy of property crises”. The crisis begins with an 

expansion of credit coupled with “aggressive” lending, often with property as 

underlying security. in the mature phase of a crisis there is often a widespread belief 

in the “new economy”. 

Lessons to be drawn from the crisis in 1990 and other crises include the following.

• Longer periods of credit expansion and rising property prices which diverge 

significantly from growth rates in the economy as a whole provide a seedbed 

for property and financial crises. 

• extensive leverage-related financial arrangements, such as property 

investments with a high loan-to-value ratio, create big financial risks.

• Longer periods of rising property prices create a situation where investors 

from other sectors of the economy are drawn to property. These investors do 

not always use the prevailing forecasting models or ways of thinking. This may 

be because investors from other industries have insufficient experience from 

the property industry and poor knowledge of the longer-term industry logic 

for cash flows, market values and other factors. generally speaking, when 

9 see also Reinhart & Rogoff, 2009.



386  The Riksbank’s inquiRy inTo The Risks in The swedish housing maRkeT 

n  n ChaPTeR V.1

required yields fall below a certain level some long-term investors tend to 

withdraw from the market. 

• Complex financial instruments pave the way for crises, and these instruments 

are largely employed by individuals who do not understand the basic 

mechanisms of the instruments. an example of this is the crisis in the united 

states triggered by lending to households with little ability to pay (the sub-

prime crisis). 

To the above we can add that extensive institutional changes, such as in sweden 

around 1990, create a partially new playing field which affects decision-making 

processes for market players. The deregulation of credit markets coupled with 

extensive housing subsidies and a radical overhaul of the tax system helped to 

shape a to some extent entirely new environment for property investments.

in the above we indicate that there certain sequences of events which are 

common to most crises. These should be studied more closely from a historical 

perspective to enable us to identify various types of risk at an earlier stage. 

FRom PRoPeRTy CRisis To banking CRisis

if we combine our conceptual model with the description of the course of property 

crises above a number of relationships emerge which illumine how the commercial 

property sector can affect the financial system and financial stability. 

Firstly, fluctuations in yields and capital appreciation are significantly greater 

in the commercial property sector than in the residential sector. in the property 

sector empty commercial premises appear as soon as unemployment rises while the 

residential sector is more stable, as housing has more the character of a necessity 

good. 

secondly, property prices fall already when there are expectations of rising 

vacancies. Falling property prices can trigger renegotiations of loan terms based 

on specific covenants in the loan agreements. experience from sweden suggests, 

however, that banks are reluctant to impose tougher loan terms, as this can lead to 

further declines in value and realised losses.

Thirdly, banks place a strong premium on maintaining a positive cash flow. as 

long as the cash flow is positive and is expected to remain so, any negative equity 

can be overlooked if it is expected to remain negative only temporarily.

Cash flow is the key factor for determining when a property crisis turns into a 

banking crisis. Cash flow is essentially determined by rents, loan-to-value ratios and 

nominal interest rates. nominal interest rates can be influenced by the Riksbank 

through active monetary policy. The loan-to-value ratio is a product of risk 

assessments in the financial system. The lease terms are formulated by the parties in 

the rental market.
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geneRaL Risks aRising FRom The use oF Loan Funding

The basic criterion for a risk assessment concerning commercial property is the real 

economy and how it is reflected in vacancies, lease terms, the construction of new 

premises, etc. when loan funding is used a financial risk is added. 

There are two main risks associated with loan funding. The first lies in the ratio 

of market value to loan amount. when prices fall sharply, as in 1990-1993, loans 

with poor collateral may lack cover while equity is wiped out. This is brought to 

a head when the loans need to be renewed at maturity but it can also influence 

banks’ policies and handling during the term of the loans due to the existing loan 

and credit terms, or covenants. The expected variation in loan-to-value ratios and 

property prices thus constitutes a key parameter in credit assessments. 

Right now, in autumn 2010, the issue of most immediate concern is how that 

part of the property sector which has been funded with capital from other countries 

will be refinanced after a number of foreign banks decided to withdraw to their 

home countries. Loans involving foreign banks that will need to be refinanced, 

mainly in 2010-2013, are estimated at sek 100-150 billion.

The second risk is that in the short and long term the yield or yield potential (net 

operating income less investments) for property will not be sufficient to cover the 

interest and principal on the loans while also generating a return on equity. The 

outcome, in other words, is a negative cash flow. There may be several reasons for 

this negative cash flow. Firstly, that vacancies are rising while rents are falling and, 

secondly, that the loan terms have been changed. The risk in this respect is linked to 

the durations, maturity structure and other terms and conditions of the loans. 

Risks aRising FRom high Loan-To-VaLue RaTios and shoRT Fixed-RaTe 

PeRiods

by international standards, sweden’s listed property companies have relatively high 

loan-to-value ratios (low solidity10) defined as borrowed capital relative to market 

value. all else equal, this makes them more sensitive to changes in financial and 

commercial conditions. Figure 9 shows the trend in average loan-to-value ratios for 

european listed property companies. 

10 solidity is defined as equity divided by total assets – equity/assets ratio.
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Figure 9. Average loan-to-value ratios for European property companies in 
2002-2010.  

Source: EPRA Research 2010b.11  

The figure shows that the loan-to-value ratio increased from around 30 per cent 

at the beginning of the twenty-first century to as high as 55 per cent in 2008. it 

has then fallen back to just over 40 per cent. it is likely that the rising trend in LTV 

ratios is due to the relatively low interest rates during the period concerned. another 

explanation behind the peak in 2008 is the significant downward adjustment of 

market values of european property companies that occurred in connection with 

the financial crisis in 2008-2009, as discussed below. To put it differently, if debts 

remain constant the LTV ratio will increase in line with downward adjustments to 

market value. 

it is also important to note that the choice of population for this type of survey 

can produce very different outcomes. sweden’s listed property companies currently 

have loan-to-value ratios of around 60-65 per cent and the figure has varied within 

this range since 2000. Property companies in the uk and Continental europe, which 

thus have loan-to-value ratios of around 40 per cent, wrote down the value of their 

properties much more aggressively than their swedish peers during the crisis years 

of 2008 and 2009. To what extent sweden’s relatively high LTV ratios are offset 

by institutional factors and better transparency12 is hard to say. in the uk market 

values were trimmed by 30-40 per cent during these years. The corresponding 

writedowns on the Continent were 10-15 per cent on average, although figures 

vary significantly among individual companies and countries13. in sweden market 

11 see also the results in ooi, 2003, which indicate that international property companies have lower LTV 
ratios than swedish listed property companies.

12 Jones Lang Lasalle, 2010, measures and places sweden’s property market in an international 
perspective in terms of transparency.

13 based on analyses of listed property companies in europe. The group includes those property 
companies which had the largest market capitalisations at the beginning of 2006, excluding those 
swedish companies that were included in this group.
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values were written down by 5 per cent on average while the estimated fall in value 

reported in the swedish Property index was 11 per cent between 2008 and 2009.

here we would also like to mention the fact that a small number of players have 

the ability to control the large listed property companies, or different groups of such 

companies. This can constitute a risk, if these owners have higher LTV ratios than 

the industry as a whole. it is harder to analyse the solidity of such groups of owners 

than for listed companies or municipal housing companies, for instance. a small 

number of highly leveraged players can pose a risk to financial stability. This can be 

illustrated by the sub-prime market in the united states. although many analysts 

believed there were risks in this lending, they dismissed the notion that there could 

be systemic risks, as the volumes involved were relatively small. despite this, a 

financial crisis ensued, due to the lenders’ poor solvency. 

another example of where high levels of borrowing can trigger a financial crisis 

is the collapse of nyckeln, a swedish financial firm, in the early 1990s. nyckeln’s 

failure brought to light what would today be called a systemic issue. it was revealed 

that a large number of major property companies were operating with negative cash 

flow. Their funding was based on money which had been borrowed on the basis 

that market values would continue to increase. 

sweden’s municipal housing companies are often dominant in local markets for 

rented housing, and they are behaving in an increasingly commercial manner. Their 

solidity has also strengthened. From 1992 to 2009 their loan-to-value ratios based 

on market values fell from around 70-75 per cent to 50-60 per cent. This applies 

mainly to large companies in major cities.

when property companies have high LTV ratios fixed-interest periods become 

a risk factor, primarily for the individual companies but also for financial stability. 

short fixed-rate periods coupled with high LTV ratios can create problems for 

companies if interest rates go up. if the whole group of property companies were 

to have a loan structure with very short fixed-rate terms any unforeseen sharp 

increases in interest expenses could lead to a situation where all these companies 

experience problems simultaneously. This, in turn, could trigger chain reactions, and 

such chain reactions can have a negative impact on financial stability. Fixed-rate 

periods in the listed property companies have varied from 1.5 to 2.5 years over a 

longer period of time (1997-2010), as shown in figure 10. The figures are based 

on the companies’ published fixed-rate periods and take account of any swap 

agreements.
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Figure 10. Average fixed-rate period (years) for listed property companies in Sweden 
1997-2010. 
Weighted average. 

Source: Leimdörfer. 

Fastighetsrapport (2010) makes the assessment that only a small number of 

sweden’s listed property companies have a significant degree of interest rate 

sensitivity. This suggests that a change in interest expense levels of a few percentage 

points would not pose a major risk to these companies at present. The analysis 

in Fastighetsrapport suggests that interest expense levels of around 6 per cent 

would be needed before a significant number of these companies would encounter 

problems paying their interest. at the beginning of 2010 the average interest rate 

on loans owed by sweden’s listed property companies was just under 3.5 per cent. 

at the end of the third quarter of 2010 this interest expense had risen to around 3.7 

per cent14. The interest expense levels described include the effects of derivatives.

The property companies generate the funds for interest on borrowed capital and 

return on equity in the first hand through yields and in the second hand through 

capital appreciation. sweden’s listed property companies reported an average yield 

of 6 per cent for 2009. This is a relatively stable long-term level, see figure 8. if 

we include capital appreciation the total return is a few percentage points higher. 

however, the rate of capital appreciation varies significantly over time, which means 

that investing and funding are a matter of being able to interpret early signals and 

get the timing right. 

The actual yield potential is a recurring point of contention when the results from 

the swedish Property index are presented. The reports often show that actual yields 

are lower than those which are generally assumed in the industry. The optimism 

of investors and property valuers mainly takes the form of assumptions about low 

vacancies, operating and maintenance costs, and modernisation requirements. This 

14 Figures from Leimdörfer.



The Riksbank’s inquiRy inTo The Risks in The swedish housing maRkeT   391 

ChaPTeR V.1 n  n

optimism can fuel price increases in a rising market but can also provide a cushion 

for falling prices in a declining market.

eFFeCTs oF inCReased CoLLaboRaTion beTween The PRiVaTe and PubLiC seCToRs 

newell & Peng (2008) describe a trend where pension funds and other long-

term investors look for alternatives and complements to property in the form of 

infrastructure projects such as roads, railroads, water and sewage installations, 

wind farms, telecom satellites, etc. many of these investment projects take the 

form of partnerships between the public and private sectors and are based on 

long and secured contracts that are attractive to investors. similar motives exist for 

private companies, such as kungsleden ab, which purchases properties used for the 

provision of public services and then leases them to the seller. This means that the 

public sector is a party in what is known as a sale-leaseback transaction.

a common feature of all forms of public-private partnerships is that they involve 

long contracts with a specific party – public or private – which provides the funding. 

a typical example is the karolinska institute in stockholm, where the investment in 

the building runs into several billion kronor and is covered by extensive appendices 

which specify what should happen to the property capital as activities in the 

premises change.

so far, the commercial operations described above are of relatively limited scope, 

but they are expected to grow. The deals are covered by long contracts, and it is 

difficult to predict how trading in the underlying contracts will evolve. it is also too 

early to comment on the extent to which this type of commercial operation will 

assume a character and scope with the potential to affect financial stability.

Risks assoCiaTed wiTh PRoPeRTy inCLuded in Funds

another example of the blurring of boundaries between industries is that a growing 

share of properties in the investment market is being packaged into funds, which are 

then not listed on an exchange. a part of the idea behind this concept is to expose 

the funds to various degrees of risk. This can lead to increased herd behaviour when 

a large part of the market operates on the basis of similar rationales.

LisTed PRoPeRTy ComPanies 

several studies15 published in recent years indicate that public trading in property 

shares produce price movements which anticipate changes in the market for directly 

15 The following five sources exemplify the issue: 1) ePRa Research, 2010 2) morgan stanley research 
presented in ePRa news – march 2009 3) deutsche bank report RReeF Research – global Real estate 
securities – January 2007 4) Cohen & steers research presented in ePRa press release april 20, 2009 
5) ePRa Research, 2009.
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owned properties by a few months. one message in such studies, however, is 

that price movements, partly due to the use of leverage, tend to exaggerate price 

movements in the underlying property assets16. 

The underlying reasons why the stock market has a signal value are to be found 

in the inertia that exists in the transaction process in the market for directly owned 

properties coupled with the fact that transparency in the stock market is in some 

respects much better than in the property market. however, there are concerns 

about the transparency of financial reporting,17 particularly in respect of the 

valuation methods applied, significant assumptions used in companies’ property 

valuations and the relationship between estimated market values and transaction 

prices (market evidence). 

The lack of adequate information in financial reports on the assumptions 

underlying the valuations limits investors’ ability to make rational investment 

decisions. several studies have pointed to wide margins of error in assessments of 

properties’ market values. different valuers can, in other words, arrive at different 

conclusions on what the market value of a property or property portfolio is. This, 

in turn, can have a material impact on how a user of financial reports assesses a 

certain company’s financial strength.18 

The correlation between the index for swedish property companies and the value 

of the underlying property assets is illustrated in figure 11.

Figure 11. Relationship between carrying amount and implied value in listed property 
companies, 2004–2010. 
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Source: Leimdörfer.
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16 see, for instance, ePRa Research, 2010.
17 Compare the information contained in the annual reports of property companies with the need for 

information in this respect, as discussed in nordlund, 2010.
18 see, for instance, the discussions in nordlund, 2008.
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The figure shows that the implied values of underlying properties vary over time 

around the carrying amounts (market values). The over- or undervaluation is about 

15 per cent. 

note, however, that figure 11 only shows one observation per year. more 

frequent observations would show a greater variation in implied property values.

international studies have measured the correlation between the pricing of 

property shares and the underlying property assets over different periods of time. 

some of these studies have pointed to a relatively strong correlation between the 

pricing of property shares and the value of the underlying property assets, especially 

when viewed over a period of a number of years. another way of expressing this 

is that over the long term the price of property shares is driven by the value of or 

return on the underlying property assets19. in our view, this means that one cannot 

ignore trends in the prices of listed property shares when assessing the underlying 

property market. 

5  institutional factors and financial stability

in this section we discuss a number of institutional factors which can affect financial 

stability both positively and negatively. in this context institutional factors refer to 

formal regulations in the commercial property sector, coupled with procedures and 

cultures. generally speaking, however, it is hard to assess what effects individual 

rules of an institutional character will have on financial stability.

haRmonisaTion oF VaLuaTion PRoCeduRes

sweden has since 1994 had a voluntary authorisation scheme for property valuers. 

The effect has been that valuers of commercial property are to a large extent 

authorised today. many of these valuers have university degrees in the area, and 

for new authorisations a university degree is a requirement. swedish valuers can 

also be authorised under a british system run by the Royal institute of Chartered 

surveyors. as the property market becomes increasingly globalised the swedish 

authorisation scheme may gradually diminish in importance, at least in situations 

where international players are involved. 

worldwide extensive efforts are underway to harmonise the conceptual 

apparatus as well as the actual process of valuing properties. This work is being 

driven by the valuers through organisations such as the international Valuation 

standards Committee/board (iVsC/iVsb), the Royal institute of Chartered 

surveyors (RiCs), the appraisal institute (ai) and the european group of Valuers 

association (TegoVa), as well as by organisations working in the field of accounting, 

19 see, for example, ePRa Research, 2010, and ePRa Research, 2009.
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such as the international accounting standards board (iasb), and banking, such as 

the european mortgage Federation (emF).

it is clear that common concepts and procedures help to improve transparency 

but there is also a clear risk that a high degree of harmonisation will lead to herd 

behaviour if valuers in all regions have an increasingly similar education, read the 

same books, follow the same instructions and use the same analysis models. herd 

behaviour in the commercial property market could in a worst-case scenario have an 

impact on financial stability.

Changes in The swedish PRoPeRTy index 

a swedish property index was established in 1997 at the initiative of the country’s 

two major pension funds, aP and sPP. The swedish Property index (svenskt 

Fastighetsindex) has played an important role in creating a common conceptual 

apparatus and promoting higher standards of professionalism. The index is updated 

annually based on actual reported net operating income figures and estimated 

market values at year-end. but the swedish Property index does not function as a 

problem-free signaller of circumstances that could endanger financial stability. The 

problems can be summarised as follows:

• The one-year update interval is too long. monthly or quarterly updating 

would be desirable.

• From an international perspective the market coverage is relatively low – 

about 25 per cent. it would be good if more companies were included in the 

index.20

• Capital changes in the yield index are assessed through property valuations, 

which means that the valuation figures are both smoothed out and lag the 

market. 

an alternative to sweden’s valuation-based index is a transaction-based index. 

in the united states there exists such an index for commercial property, which is 

based on repeat sales. The index is administered by miT and covers the whole of 

the united states. The transaction-based index generally displays a higher degree of 

volatility than the valuation-based index. however, the index needs to cover large 

markets in order to provide relevant data for the information provided. a valuation-

based index in the united states is administered by nCRieF (national Council of 

Real estate investment Fiduciaries).

20 The index is currently dominated by institutional investors such as Vasakronan and diligentia. no listed 
company is included in the data on which the index is based.



The Riksbank’s inquiRy inTo The Risks in The swedish housing maRkeT   395 

ChaPTeR V.1 n  n

new aCCounTing RuLes aFFeCTing The PRoPeRTy indusTRy – iFRs

The new international Financial Reporting standards (iFRs) were introduced in 

sweden in 2005. The aim was to improve the transparency of financial reporting 

and thus provide a better basis for decision-making for users of the reports. at 

present the primary users are venture capital investors, however other stakeholders 

mentioned are banks and other groups. They would obtain better data on which to 

base decisions if different asset classes, properties in listed companies for instance, 

were valued at market value in financial reports. 

The effects on sweden’s listed property companies have been mixed. during 

the years 2005-2007 property valuation was a little discussed subject, as market 

values were rising by double digits and because the capital appreciation could be 

recognised in the income statement under the new iFRs rules. 

in autumn 2008 sweden’s commercial property market ground to a halt, with 

almost no properties changing hands. This meant that only a small number of price 

observations could be made, which sparked a discussion about how properties 

should be valued in the absence of a sufficient number of price observations in the 

direct property market for comparison. one issue was whether it was possible to 

draw any conclusions from trading in the shares of listed companies, i.e. whether 

the calculated implied values could provide guidance for assessing the underlying 

market values of the property assets. during a period share prices pointed to a 

decline in value of 20 to 25 per cent for property, but many representatives for the 

property companies asserted that the stock market and property market were two 

separate things. 

The listed property companies wrote down the fair value of their properties 

by about 5-6 per cent in 2008-2009, although the figures varied widely among 

different companies. Figure 12 below shows a comparison of adjustments to market 

values in 2008 and 2009 for sweden’s listed property companies and companies 

included in the swedish Property index.
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Source: IPD Svenskt Fastighetsindex. 

Brinova
Wallenstam
Kungsleden

Wihlborg Fastigheter
Heba

Home Properties
Balder
Sagax

Fabege
Diös

Klövern
Castellum

Dagon
Fast Partner

Atrium Ljungberg
Catena

Hufvudstaden

IPD
Listed

1.0
1.0

-0.8
-0.9

-1.8

-2.9
-4.4

-5.2
-6.7

-7.8
-8.0
-8.1
-8.3

-12.8
-8.7

-13.8

-11.1
-5.4

-2.7

Figure 12. Swedish listed property companies’ adjustments to market values of 
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in the prevailing situation the application of iFRs had the effect of replacing 

objective market assessments with subjective views of values. however, the 

assessments did not lead to any transactions. The banks were not lending and the 

buyers were unable to obtain funding for many proposed deals. one may ask, 

therefore, what the “actual market values” were. one conclusion, however, is that 

iFRs did not improve transparency. 

Benefits and drawbacks of reporting market values in financial reports

Financial reports often contain general information about the assumptions on which 

the companies’ valuations are based. This makes it difficult for users to assess the 

reliability of the stated market values. one of the benefits of stating the fair value 

(market value) directly in the income statement and balance sheet is that you 

immediately see the current property value. The alternative is to state the historical 

cost, which in many cases cannot be used as a basis for economic analyses. This 

becomes particularly evident in cases where the properties were acquired a long 

time ago. a drawback of reporting market values may be that the sharp fluctuations 

in these could encourage behaviour which exaggerates upward as well as 

downward price movements in the property market. 

The estimated market value of an individual property is always uncertain. This 

uncertainty is not reduced by the use of improved methods of estimating values. 

a good way to illumine the uncertainty is to provide additional information on the 

methods applied and the assumptions used in preparing financial reports.21

21 see the discussions in nordlund, 2008.
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in their consolidated financial statements the listed property companies apply 

current valuations, which are recognised directly in the income statement and 

balance sheet. another common practice among the big municipal housing 

companies is to report market values in the additional disclosures section of the 

annual report. under a draft set of new accounting rules for large companies 

produced by the swedish accounting standards board, these will in future be 

required to disclose information on the market value of investment properties in 

their annual reports.22

imPRoVed TRansPaRenCy in PRoPeRTy TRansaCTions 

For tax reasons the great majority of commercial property transactions in sweden 

currently take the form of the sale of a company. shares and interests change hands. 

as a result, price information is rarely published. The information remains with the 

parties to the transaction and the consultants taking part in the deal. Transparency 

is reduced compared with a situation where the buyer applies for registration of title 

based on a purchase document. in property transactions taking the form of the sale 

of a company there is often no information on assessments of underlying property 

values, actual or estimated net operating income or valuations of deferred tax. 

This makes it difficult to perform an external analysis of the underlying property 

values. often, there is also no information about the existence of “soft loans”23 

and rent guarantees and about how these “special terms” have affected the 

price. This lack of information can have the result that analysts’ information about 

transactions becomes hard to assess, creating a risk of misinterpretations. if the 

price of an underlying property asset has been affected by preferential loan terms 

or rent guarantees, for instance, the price achieved should be adjusted accordingly24 

before it is used for comparison in property valuations. if such adjustments of 

“comparison purchases” are not made there is a risk that these transactions will 

create a consensus in the market that the market prices of sold properties are higher 

than they are in reality. another risk, if negotiations on terms become common, is 

that the negotiated prices as well as the valuations will eventually have no basis in 

sustainable fundamentals.

22 investment properties are properties which are held for the purpose of generating rental income and/
or capital gains. see the draft rules of the swedish accounting standards board for companies defined 
as large companies under the swedish annual accounts act.

23 Loans where the terms deviate from normal market terms in respect of repayment terms and/or 
interest levels. such financing could for instance be provided by sellers in transactions.

24 see, for instance, the rules contained in the international accounting standard ias 40 investment 
Property, which states that the fair value of an investment property excludes estimated prices that 
have been affected by certain types of non-market-based situations and terms. similar formulations 
are contained in the swedish accounting recommendation RR 24 – investment Property.



398  The Riksbank’s inquiRy inTo The Risks in The swedish housing maRkeT 

n  n ChaPTeR V.1

ReiTs as insTRumenTs FoR PRomoTing sTabiLiTy 

in the united states public property funds called real estate investment trusts 

(ReiTs) were set up in the 1960s with the aim of creating a transparent form of 

ownership where risks and returns are in various ways locked in for the benefit of 

private individuals as well as professional investors. a basic idea was also to create 

an institutional framework which favours equity funding. a relatively high equity/

assets ratio would create stable financial conditions.

a special and crucial rule for ReiTs in the us is that profits are taxed only once. 

Companies do not pay any tax if they pay out at least 90 per cent of their profits 

to shareholders. There are also rules designed to ensure that the fund does acquire 

dominant owners whose shares are not traded as well as rules limiting opportunities 

for risky expansion. The regulations governing the activities of ReiTs are designed 

to guarantee low transaction costs, good transparency and high liquidity. The goal 

is to ensure that ReiT investors gain a risk exposure and return in which certain 

influencing factors have been neutralised. ReiTs also encourage the use of equity 

funding. a transition from debt to equity capital for funding of property assets also 

reduces the risk of insolvency in the sector25.

about 30 countries, including australia, Canada, the uk, France, belgium, italy, 

germany, the netherlands and Finland, have introduced or are in the process of 

introducing regulations similar to those governing ReiTs in the united states. it is 

hard to draw any conclusions about the extent to which these variants of ReiTs 

have helped to promote financial stability, as they have existed in the market for 

a relatively short time. in the us ReiTs have a longer history but still account for 

only a small share of the market compared with direct ownership. what is clear, 

whatever, is that the ready accessibility of information about ReiTs, through research 

and development, has significantly increased knowledge about property as an 

investment. 

an aLTeRnaTiVe moRTgageabLe VaLue 

some european countries have introduced a specific mortgageable value called 

mortgage lending value as an alternative to market value for the mortgaging of 

property. mortgage lending value is defined as:26

mortgage Lending Value shall mean the value of the property as determined by 

a valuer making a prudent assessment of the future marketability of the property by 

taking into account the long term sustainable aspects of the property, the normal 

and local market conditions, as well as the current use and alternative possible 

uses of the property. speculative elements should not be taken into account in 

25 see also the discussion in Jaffee, 1994.
26 european mortgage Federation, 2009.



The Riksbank’s inquiRy inTo The Risks in The swedish housing maRkeT   399 

ChaPTeR V.1 n  n

the assessment of mortgage Lending Value. mortgage Lending Value should be 

documented in a clear and transparent way.

according to the definition, the mLV should thus be determined by reference to 

long-term market trends and indicate a realisable value for a property at a future 

date with a high degree of certainty.27 The idea behind mLV appears to be to 

identify a long-term sustainable value of a property to be mortgaged and ensure 

that the mLV never exceeds the property’s market value.

mLV is used as lending value in germany and spain, among other countries.28 

germany has applied mLV since a very long time and also has legislation regulating 

how the value should be calculated. opinions differ, however, on whether the 

application of mLV would have a positive impact on risks arising from secured 

lending for property investments29. an obvious problem in this context is to predict 

where the lower limit for the market value lies in a longer-term perspective30, and 

there is also a significant risk that the calculated mLV will be seen as more “certain” 

than an estimated market value even though, in practice, the calculation of mLV 

may involve significant problems as well as providing ample leeway for arbitrary 

assessments31. 

in sweden mLV is not applied as a basis for mortgaging, at least not by swedish 

banks. our assessment is that the introduction of mLV in sweden would probably 

not make a significant contribution to improving financial stability.

6  Conclusions

in this section we describe the key conclusions about which aspects of sweden’s 

commercial property market could have an impact on financial stability. Finally, we 

offer a number of direct recommendations on which actions the Riksbank should 

take in order to provide better information and analysis models in its Financial 

stability Reports. 

ChaRaCTeRisTiCs oF sweden’s CommeRCiaL PRoPeRTy seCToR 

sweden’s commercial property sector is largely concentrated to the country’s 

metropolitan areas. The stockholm region accounts for 50 per cent of the market’s 

capital value and turnover. if the gothenburg and malmö regions are included the 

share rises to 75 per cent. analyses of risks and financial stability can therefore be 

concentrated to stockholm, gothenburg and malmö.

27 Champness, 1999.
28 european mortgage Federation, 2009.
29 see, for instance, the discussions in Crosby, French & oughton, 2000 and bienert & brunauer, 2007.
30 see, for example, the discussions in Lind & Persson, 1998, concerning the problems relating to 

different types of values from long-term perspectives.
31 see, for instance, the discussions in Persson, 2008.
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The property cycle, with links among the capital market, rental market, property 

market and construction market, is driven chiefly by economic growth. access to 

macro statistics is also good. what could be improved is the information on growth 

and growth drivers, especially at the regional and local levels.

From an international perspective, sweden occupies a somewhat unique situation 

in that the rent for the majority of residential and commercial premises is the total 

rent. Compared with countries where rent is defined as the net rent, i.e. the rent 

exclusive of heating and water costs, one would therefore expect greater volatility in 

net operating incomes and market values in sweden.

over the past 30 years sweden’s commercial properties have gradually acquired 

the character of financial investments. The old builder-owner idea, where the 

developer would also manage the property and use a large share of equity funding, 

has gradually been replaced by a division into separate functions where capital is 

more mobile and where short-term players have increased their share of ownership. 

Fluctuations in property prices can thus be expected to increase. 

in terms of capital value the commercial property sector is about one fifth the size 

of the residential sector (single-family detached homes and tenant-owner apartments). 

Variations in rents and capital values may, however, be expected to be considerably 

larger in the commercial sector compared with the private housing sector. 

Risks To FinanCiaL sTabiLiTy Today

The banking and financial crisis which flared up in 1990 was to a large extent due 

to conditions that were specific to sweden. however, the biggest latent risk to the 

commercial property sector right now, in autumn 2010, lies outside sweden in 

a global recession. a recession can lead to higher unemployment and thus rising 

vacancies, which in turn can exert downward pressure on rents and property prices. 

it is hard to say how likely such a scenario is, and what impact this would have on 

financial stability. 

Right now there is a latent risk in the us commercial property market where 

prices have fallen by 40 per cent over a period of two years. There is a significant 

risk of major defaults, as a large portion of all outstanding loans will need to be 

rolled over in the next few years. in many cases the loans exceed the market values 

of the properties, wiping out the investors’ equity. based on current market values, 

lenders will be reporting capital losses, some of which will also need to be realised. 

sweden is a low-inflation economy, and in this perspective it is interesting to look 

at historical patterns in real-term prices. between 1970 and 1981 rental property 

prices32 in sweden declined by about 40-45 per cent in real terms. during the 

property crisis in the early 1990s the real-term decline in prices was also about 40 

32 Rental property with residential and/or commercial premises.
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per cent.33 These historical patterns in real-term property prices in sweden as well as 

the sharp downturn which has taken place in the us and uk should be set against 

equity/assets ratios in sweden’s listed property companies, which currently average 

35-40 per cent. To put it differently, a decline in value of the same magnitude as 

before could create significant problems for property companies in sweden with 

“normal” equity/assets ratios. 

general latent risks can always be discussed with reference to the so-called 

property cycle based on the conceptual model shown in figure 1. The risks normally 

arise in the intervals in time and information gaps occurring between different 

activities, especially when large amounts of capital flow into the sector over a longer 

period of time. This pushes down required yields, raises rents and increases the 

degree of loan funding, which in turn results in property values which exceed long-

term sustainable levels.

over the long term, demographic factors probably have a relatively strong 

correlation with economic growth. many large economies in the west have an 

aging population. some studies show that an aging population normally has a 

long-term negative impact on economic growth, which in turn can have a negative 

impact on the market value of property34. 

desiRabLe guideLines FoR imPRoVed deCision-making daTa

at present it is hard to create indicators for how commercial property will affect 

financial stability. This is partly due to the lack of reliable and comparable data that 

can be used as a basis for decisions. an initial step would thus be to define a set of 

general criteria for how input data from property companies should be presented.

General quality requirements 

To assure quality, such data should be (see, for example, arthur (2005)

• updated frequently

• accessible and representative

• comparable and based on uniform definitions 

• constant over time in order to create a long, unbroken series

Today structured information about commercial property is rarely up-to-date 

when it reaches the decision-makers. The information is not public, placing large 

consulting firms providing advisory, transaction and valuation services at an 

advantage in terms of access to information. 

33 Turner, 2000.
34 see, for example, Lindh & malmberg, 2000.
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nor is the information accessible to decision-makers to a sufficient degree, as it 

is of a private nature. The exception is the structured information provided by the 

swedish Property index and the processed information provided by large consulting 

firms in the form of market reports. up-to-date, but unstructured, information on 

transactions and organisational changes is provided continuously by companies like 

Fastighetsnytt ab and Fastighetsvärlden ab. 

To what extent the information provided is representative for the market as a 

whole is often unclear, as it is not known how large the flow is for each type of 

category of properties. 

The comparability of the information has improved since the introduction of the 

swedish Property index, as this established a set of uniform definitions. how these 

are applied in practice may vary, however. This applies particularly to comparisons 

among countries, where we need to be aware that key concepts such as rent, 

vacancy and yield may have different meanings.

There are a few long and unbroken series of information, which have been 

reconstructured retrospectively. one example is the yield and total return data 

contained in the swedish Property index for a mixed portfolio starting in 1984, see 

figure 8.

Basic information structure 

sweden’s commercial property sector does not in any respect have the same level 

of transparency as the residential sector in official statistics. There are no structured 

official statistics from the capital market, rental market, property market or 

construction market. The statistics should provide information on new construction 

– current and planned – and on owners, property prices, required yield, rents and 

vacancies as well as credit types and lenders. at present relevant information needs 

to be obtained from private organisations such as the swedish Property index and 

from consulting firms.35 These consulting firms have generally retrieved the data 

from their own activities in advisory, transaction and valuation services.

it should be stressed that there is no detailed or general information on the 

commercial property sector’s funding arrangements with regard to maturity 

structures, loan durations, loan-to-value ratios, interest rates, repayment terms and 

what proportion of the funding comes from which source. 

many swedish property companies, banks and consultants now use the same 

source of information – datscha36 – as a basis for, for instance, the required yields 

35 For example, diversified companies like CbRe, dTZ, JLL, Leimdörfer, nai svefa, newsec, savills and 
Pangea Property Partners or companies specialising in construction industry and property information 
such as bygganalys ab.

36 datscha is a tool that has been developed and is owned by the stronghold group, which also includes 
newsec ab. datscha is also a web-based platform for market information etc. provided by newsec, 
Forum and dTZ.
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applied in valuations. datscha is a good tool which provides extensive access to 

various types of market information, but it is not clear how the information provided 

is quality-assured and to what extent use of this information has the effect of 

smoothing out property valuations. nor do market information systems like datscha 

provide a full description of the methods applied37 to extract information from the 

market, such as required yields for various sub-markets. 

it is also highly likely that the lack of public and quality-assured information 

influences those professional analysts who monitor the swedish commercial 

property market. The market reports presented have similar content and it is 

apparently hard to deviate from the prevailing assessments.

inFoRmaTion ThaT shouLd be PRioRiTised

a type of information which has the highest priority in analyses of financial stability 

is a transaction-based rental index for offices in stockholm. if we assume that 

central stockholm serves as a signal market, such an index could, if delivered on a 

monthly basis, have the character of an “early warning system”. Central stockholm 

is in this context a sufficiently large and liquid market to provide reliable data for a 

rental index. 

The swedish Property index is currently updated at one-year intervals. The 

signal value is therefore limited at the time of publication of the figures. a quarterly 

index or, ideally, a monthly index would increase the value of the information. a 

more frequent index can provide a basis for financial products, which in turn can 

be traded and increase the provision of information on the market values of the 

underlying properties. 

another fundamental problem is that for tax reasons “property”-transactions 

often take the form of the sale of a company. The effect of this is that information 

about prices and price drivers remain within a small group of closely affected 

players. This reduces transparency and increases the risk of incorrect information. 

Changes to existing tax laws could thus improve the quality of information in the 

commercial property market.

To be able to systematically and continuously monitor sweden’s listed property 

companies, the Riksbank as well as analysts working in the commercial property 

market need more detailed information on a set of well defined variables. This 

applies also to the monitoring of implied values of the underlying property assets. 

such monitoring would provide early and therefore useful information on the 

underlying property market. 

37 For a further discussion of the valuation methods applied in property valuations, see, for example, Lind 
& nordlund 2010.
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Changes in vacancies for various segments of the property market generally 

serve as an early indicator of changes in the balance between demand and supply. 

however, the property consulting industry has developed different methods for 

measuring vacancies and therefore reports vacancy figures which differ for the same 

market segment. it is desirable to create common definitions and a common method 

of measuring so that vacancies can be used as an indicator.

Variations in rents and property prices are caused partly by inadequate 

knowledge about supply in the market and about future new builds. improved 

knowledge about competing supply could give developers, investors, lenders and, 

not least, tenants a better basis on which to make decisions.

updated reference values38 in the form of longer series of data on yields and 

gross rent multipliers (property value/rent) would be very useful for the Riksbank. 

such values provide the same type of information as P/e ratios in the stock market. 

when the yield, for instance, falls below a certain threshold for a certain market this 

could be an indication of instability.

analyses of demand for premises are based on a view of the outlook for various 

industries, especially the performance of various service sectors – number of 

companies and workplaces, space requirements and payment ability. This type 

of information can provide early signals of trends in the rental, property and 

construction markets.  

how The FinanCiaL sTabiLiTy RePoRTs CouLd be deVeLoPed 

The section on commercial property in the Riksbank’s Financial stability Reports 

could be developed by including the prioritised information described above. 

however, the information should to a greater extent be integrated into an improved 

analysis model, based, for instance, on the conceptual model shown in figure 1. 

The use of a more model-based approach can also assist in early identification 

of stability-affecting factors. Partly, such a model-based approach concerns the 

links between macro and micro. This raises a general issue for the industry as a 

whole. what are the relationships between, on the one hand, macroeconomic 

variables such as growth and interest rates (real and nominal) and, on the other 

hand, rents, vacancies, property prices and new construction? how do changes 

in institutional factors, such as new accounting and capital adequacy rules, affect 

these relationships in different situations? 

Trends in a number of index series covering several business cycles can provide 

valuable reference figures. The following types of new indexes should be prioritised:

38 see the definition and the discussion on reference values in nordlund, 2008.
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• a rental index for offices in stockholm 

• vacancy indexes and vacancy levels for retail and commercial premises in 

metropolitan areas

• new construction indexes and new construction volumes for retail, office and 

hotel premises in metropolitan areas

• indexes for implied property values based on listed property companies 

The funding of the commercial property sector is of particular interest. The stability 

reports should therefore provide a developed form of analyses of how rental 

agreements and fixed-rate periods and maturity structures change over time and 

of how loan maturity volumes relate to the properties’ market values. This type of 

analyses provides information on how payment flows may change.

in-depth analyses of listed property companies can provide early signals of 

trend breaks in the commercial property market. of primary interest is how share 

prices will perform relative to the underlying property values. The hypothesis is that 

share prices constitute an early indicator of changes in property values. This should 

therefore also be included in the stability reports.

once the volume and quality of input data has been established, more advanced 

mathematical models can be applied to the property cycle, for instance how 

combinations of changes in growth rates and interest rates affect rents, property 

values and new construction.

To interpret and value all available information about the commercial property 

market, a group of experts could be appointed consisting of representatives 

from the research community as well as the financial and property industries. an 

important role for this group could be to seek to establish uniform definitions of key 

concepts.

a FinaL woRd

Previously, the issue of how to develop the Riksbank’s Financial stability Reports 

has been assessed based on an ideal situation where the Riksbank would use fully 

up-to-date information in a model with a high predictive ability. The basic problem, 

however, relates to the volume and quality of the information that the Riksbank has 

access to. 

our key message is that the Riksbank, working together with the commercial 

property sector, should seek to promote more frequent provision of high-quality 

information. This would create a basis for systems that could provide early signals of 

a build-up of risk.

The Financial stability Reports we have analysed from 2009 and 2010 are 

carefully considered and well written based on the best available information, which 
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does not permit an enhanced model-based approach using econometric methods. 

The information from the rental market, property market and construction market is 

not quality-assured and is also provided at a high level of aggregation. 
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 n summary of the sveriges 
Riksbank workshop on ‘Housing 
markets, monetary policy and 
financial stability’
Michael Thornley*

As part of the commission of inquiry into the risks in the Swedish housing market 

set up by the Executive Board of the Riksbank in February 2010, the Riksbank 

held a workshop on ‘Housing markets, monetary policy and financial stability’ in 

Stockholm on 12 November 2010. There were over 100 attendees and 14 guest 

speakers, including Charles Goodhart, Franklin Allen and Kenneth Rogoff, at the 

workshop which was introduced by Governor Stefan Ingves. 

Below is a summary of the presentations and discussions in each of the four 

sessions of that workshop. 

* michael Thornley works at the Riksbank, Financial stability department.
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session 1: Real estate markets and financial stability 

Philip davis (nIEsR) began the session with a presentation on ‘International 

developments in housing markets – lessons for sweden’. Recent trends in 12 oECd 

countries were assessed (it was noted that care should be taken when drawing 

conclusions as housing markets are not homogenous because of differences in 

structural features across countries). It was noted that there was coordination of the 

house price ‘boom-bust cycle’ in recent years in some oECd countries, and that the 

scale and duration of the increase in the build-up to the recent ‘bust’ was greater 

than in the average boom period. over the long-run, housing debt-to-income 

ratios were shown to be increasing in most of the selected countries and housing 

investment to gdP ratios were generally falling. The change in housing investment-

to-gdP was shown to be highly correlated with the change in house prices. There 

was also a review of research showing house prices to have an explanatory power 

for consumption, the national fiscal position and banking crises. This suggests that 

house prices may be an important factor for macroprudential policy. 

The discussant, Peter Englund (stockholm school of Economics), considered 

whether central banks should be concerned with house prices. A panel regression 

on 14 oECd countries over 17 years (and covering 12 crises) showed that house 

prices can be used to predict banking crises. It was suggested that there was 

no obvious direct link between house prices and crises (so it is not immediately 

clear that house prices can cause crises). However, research suggests there is an 

indirect link through the impact of house prices on consumption. Therefore, it was 

suggested that policy makers may wish to affect house prices in order to control 

cycles in housing collateral. 

nancy wallace (university of California, berkley) presented on ‘Real estate price 

measurement and financial stability crises’, which evaluated the potential financial 

stability implications of mortgage lenders using the 4 major us real estate price 

indices (2 residential and 2 commercial) for risk management purposes. The indices 

were shown to produce downwardly biased estimates of expected real estate price 

growth and volatility, and they also lead to biased estimates of the correlation 

between real estate prices and interest rates and the distribution of real estate 

prices (e.g., skewness). This may have financial stability implications because 

mortgage lenders rely on the biased estimates for risk management purposes. 

As a result, there is a need for investment in real estate price indices in the us. In 

particular, it is important to move away from using indices based on the repeat-sales 

methodology towards the hedonic methodology. some swedish house price indices, 

being hedonic, were considered superior than us indices but there is room for 

improvement (eg they should not be based on assessed values).
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The discussant, kristopher giradi, focused on (i) the size of the downward bias 

on the expected growth of house prices caused by repeat-sales indices and (ii) the 

potential impact of underestimating house price volatility on estimating mortgage 

default risk. The results of a recent paper were shown that find the size of the bias 

in the estimation of expected house price growth using repeat-sales indices to be 

considerable. multiple sources for the bias were outlined. similarly, the downward 

bias in estimating house price volatility using repeat-sales indices has recently 

been estimated to be large. However, the effect that this has on the estimation of 

mortgage borrowers’ default risk, a key estimate for risk management purposes, 

is not certain. underestimating house price volatility could cause the default risk 

for mortgages to be underestimated (because it underestimates the probability of 

borrowers falling into negative equity) or overestimated (because it underestimates 

the probability that future house price increases could take a borrower out of 

negative equity).

session 2: Asset prices, financial stability and monetary policy

kenneth Rogoff (Harvard university) gave a presentation, ‘Asset prices, financial 

stability and monetary policy’, based on findings from a recent paper he co-

authored with Franklin Allen (who, in session 3, presented additional findings from 

the paper). Leverage was proposed as a key driver of financial crises – house prices 

bubbles are just one manifestation of the problem. In the build-up to the recent 

crisis, low long-term interest rates and volatility helped drive up asset prices and 

increase equilibrium leverage levels. A problem for policymakers is that it is difficult 

to introduce financial frictions into standard economic models and, when they are 

introduced, they are difficult to estimate because of non-linearity. The potential 

problems in the build-up to this crisis were not missed: in 2004 and 2008 the ImF 

identified risks in many of the housing markets that have since suffered a significant 

downturn. but it is difficult for policymakers to act against low probability events. 

These difficulties create a danger that responsibility for macroprudential policy will 

be shifted between authorities. It was suggested that central banks may be good at 

implementing macroprudential policy, as they are experienced in identifying the key 

risks involved.

The discussant, Jean Rochet (universität Zürich), provided comments on the 

Allen and Rogoff paper as a whole. It was suggested that a clearer stance was 

needed on key issues, such as on the range of macroprudential tools required and 

whether there should be instruments that ‘lean against the cycle’. And it is worth 

considering whether it would be beneficial for the macroprudential authorities’ 

mandate to relate to smoothing the cycle rather than preventing the build-up of 

systemic risk, given the difficulty of predicting financial crises. There was also a 

general discussion of methods for modeling the build-up of financial bubbles and 
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for preventing bubbles. whilst bubbles are almost incompatible with the rational 

expectations hypothesis, it is possible to obtain bubbles in overlapping generations 

models. bubbles can also occur from irrational behaviour. It was proposed that the 

most convincing explanation is that bubbles build-up due to bad regulation or low 

refinancing rates and they burst due to some exogenous event. Three approaches to 

the use of monetary policy to affect bubbles were outlined: (1) that central banks 

should react to asset price movements if they are expected to affect inflation; (2) 

monetary policy should be used to tackle asset price bubbles i.e. “lean against the 

wind”; and (3) monetary policy is not required to respond to asset price bubbles, if 

macroprudential instruments are used effectively.

Cladio borio (bank for International settlements) gave a presentation on ‘Credit in 

monetary and (macro) prudential policy’. It was suggested that credit was at the 

heart of the recent crisis. Hence policymakers have recently focused on developing 

macroprudential policy. The problem of finding useful indicators for macroprudential 

purposes was discussed. It is difficult to find a single indicator that is useful for 

predicting the build-up of systemic risks and for signaling when there is financial 

distress. The most promising leading indicators of financial distress exploit the fact 

that typical financial indicators appear strong when systemic risks are building (e.g., 

when risk premia and volatility are low). one such indicator was discussed: joint 

positive deviations from historic norms of credit-to-gdP (a very rough measure of 

economy-wide leverage) and asset prices (a very rough measure of the likelihood 

and size of asset price reversal). It was shown that using this indicator to guide the 

build-up of countercyclical capital buffers (with the release of buffers determined by 

signs of stress, e.g., credit terms, and losses) would have caused buffers to be built-

up in the us and certain European countries ahead of the recent crisis. However, 

macroprudential tools are unlikely to be sufficient as it is unclear whether they could 

prevent the build-up of financial imbalances. Consequently, monetary policy may 

also need to play a role, as it clearly acts on credit conditions and asset prices and 

is less easy to arbitrage than macroprudential policy. one possible approach is to 

lengthen the monetary policy horizon. 

The discussant, stefan gerlach (geothe universität), agreed with much of the 

presentation but focused his discussion on areas of possible disagreement. First, the 

information content of credit-to-gdP and asset price gaps was debated. Results 

of a recent study showed that credit and asset price gaps reduce the predictive 

power of certain econometric models for estimating inflation and output in 18 

oECd countries between 1986 and 2008. so it is unclear whether they are useful 

indicators for macroprudential policy purposes. second, it was questioned whether 

monetary policy should be used to supplement macroprudential policy. monetary 

policy is too blunt a tool and using it to lean against excessive credit or asset price 
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growth is likely to be costly. It was proposed that the focus should instead be on 

developing a macroprudential framework that works.

session 3: Housing markets and alternative public measures

Franklin Allen (wharton) began the session with a presentation on ‘macro-prudential 

tools and regulation – an international perspective’, which complemented kenneth 

Rogoff’s earlier presentation on their joint paper ‘Asset prices, financial stability and 

monetary policy’. global imbalances and loose monetary policy have been proposed 

as key contributors to the housing bubble that preceded the recent financial crisis but 

it was argued that we need a more detailed understanding of how bubbles develop 

to inform policy. Four general theories for explaining the formation of bubbles were 

outlined: infinite horizon models, asymmetric information models, agency problem 

models and behavioral models. but the theories need to be developed further if they 

are to contribute to the policy debate. An understanding of how bubbles develop is 

important because the policy should be to stop bubbles forming as they are difficult 

to handle once they have started. monetary policy and control of credit can have a 

role in handling bubbles in small, homogeneous countries but in large, heterogeneous 

economies macroprudential policy is probably required. Possible macroprudential 

tools to deal with a potential housing bubble include: mandatory reductions in LTV 

ratios, increases in taxes on real estate transfers, increases in annual real estate taxes, 

and direct restrictions on real estate lending. However, it was noted that some of 

these policies have been used in China in the past but they appear to have failed to 

be effective in major cities.

The discussant, Lucy Ellis (Reserve bank of Australia), presented her assessment 

of the five key points she selected from the Allan and Rogoff paper. It was argued 

that there was little empirical support for loose monetary policy being a key driver 

of the housing bubble. For example, the deviation of actual monetary policy from 

the Talyor rule does not appear significant enough to have caused the systemic 

problems that arose in the us. And the part played by global imbalances in the 

build-up of the bubble is also not clear. Instead an alternative story was posited. 

In this explanation of the crisis, systemic risks were allowed to build-up through 

bad microprudential supervision which allowed bad assets to be created, widely 

distributed and funded short-term. so the appropriate response to the crisis is to 

improve microprudential policy as well is to introduce macroprudential policy.

The next presentation, by Cho-hoi Hui (Hong kong monetary Authority), 

summarized Hong kong’s experience with the loan-to-value (LTV) ratio, which 

has been in place since 1991. In an econometric study of four countries with 

LTV ratios and nine without, it was shown that the use of LTV ratios is effective 

in reducing the sensitivity of mortgage delinquency rates to falls in property 
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prices and gdP. In addition, it was shown that the mortgage insurance program 

introduced in Hong kong in 1999, which protects banks from credit losses on 

the proportion of mortgage loans over the 7 percent LTV ratio, does not reduce 

the effectiveness of the LTV ratio. It is therefore proposed that LTV ratios are an 

effective macroprudential tool and that mortgage insurance programs can mitigate 

the liquidity constrain imposed by maximum LTV ratios, without reducing the 

effectiveness of the policy.

The discussant, John Hassler (stockholm university), commented on the 

results of the econometric study. It was argued that many factors could affect the 

sensitivity of mortgage delinquency rates (e.g., personal bankruptcy regulations) 

and it would be useful to investigate whether such factors influenced the results. 

Turning to the theory, it was argued that whilst LTV ratios should probably reduce 

banks’ risk exposure, it is probably more meaningful to focus macroprudential tools 

on households’ ability to repay rather than house prices. However, LTV ratios could 

also be used for consumer protection purposes or to control credit growth. but 

to control credit growth there are likely to be better tools than an LTV ratio, e.g., 

monetary policy, mortgage taxes or property taxes.

The final presentation of the session was given by Howell Jackson (Harvard Law 

school) on “who should be responsible for macroprudential tools”. First, there 

was discussion of what is macroprudenital risk, what are the different transmission 

channels through which systemic risks can emanate from an institution’s failure 

and what are possible macroprudential tools to address systemic risks. next there 

was an overview of the different governance approaches to macroprudential 

policy being pursued in the us, uk and Eu. Finally, there was discussion of the 

regulatory framework in sweden. It was shown that the Finansinspektionen (the 

swedish FsA) has low staff numbers (per capita) relative to the financial regulators 

of other developed economies and, given its broad mandate, it has relatively limited 

resources to dedicate to microprudential oversight. In addition, relatively few of its 

employees have advanced training in disciplines relevant to prudential oversight. 

The relevant expertise is often found in the other swedish authorities but the 

Finansinspektionen has the information and tools.

The discussant, Charles goodhart (London school of Economics), outlined 

a number of challenges to setting up and conducting macroprudential policy. 

It was agreed that in sweden the Finansinspektionen is under-resourced and is 

unable to offer competitive salaries so has a high staff turnover. Ideally those with 

regulatory powers should have the analytical capacity to use the powers but at the 

moment in sweden, the Riksbank has the analytical capacity but the tools lie with 

the Finansinspektionen. Considering the design of macroprudential policy more 

generally, there should be greater discussion of how we can ensure that there is 
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sufficient incentive to use macroprudential tools. This is challenging because it is 

difficult to identify potential risks and estimate when they might crystalise. Current 

indicators of systemic risk are complex and uncertain. on top of this, the use of 

macrorpudential tools can be easily criticized as it will be difficult to determine 

whether they have helped prevent a risk or merely dampened benign economic 

activity. The failure to introduce countercyclical buffers under Pillar II of basel 

II illustrates the difficulty of using such tools. one possible solution is to set out 

specific thresholds at which the macroprudential authority must act or explain its 

decision to not act. 

session 4: Panel discussion – How do we avoid that real estate 
prices drive future financial crises?

The final session of the conference was a panel discussion involving Claudio borio, 

Lucy Ellis, stefan gerlach and nancy wallace. Lucy Ellis began the discussion 

by looking at where risks to the financial system emanate. she proposed that 

commercial real estate and construction and development, not residential housing, 

are typically the key risks to financial stability (although this was not the case in the 

us in this crisis). Households typically do not default on mortgages in significant 

numbers unless prompted by a large increase in unemployment. Therefore, 

vulnerabilities in household balance sheets typically will not initiate a crisis, but they 

can exacerbate one. It was proposed that the effective conduct of microprudential 

policy is key to preventing risks in the commercial real estate and construction and 

development sectors, and can also help avoid house price crashes. It is important 

that the scope of prudential and consumer protection regulation is comprehensive, 

and that asset-based lending is prohibited and tax policies to promote home 

ownership avoided. Central banks should have a role in the regulation because they 

look at data differently from microprudential supervisors and are well respected 

public bodies than can help manage public expectations about the development of 

house prices. It was also proposed that the macroprudential instruments currently 

under debate are mostly microprudential instruments that are used for another 

objective, and it is not clear that macroprudential instruments are required by 

countries that set their own domestic monetary policy.

Claudio borio argued that central banks need to be aggressive and long-term in 

their response to banking crises. However, there is a cost to such actions because 

monetary policy is a blunt tool so can have unintended consequences on other 

aspects of the economy (e.g., on the exchange rate). The authorities’ optimal 

policy response will vary depending on the type of recession or crisis faced. many 

recessions in the past not involving a financial crisis saw high levels of inflation but 

in this crisis inflation was low going into the crisis (and has remained low). The 

financial crisis evident in this crisis is likely to lead to a larger and longer recession 
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because the scale of the pre-crisis boom has created a large debt-overhang and 

disrupted the financial system, which has made monetary policy less effective. To 

recover from the crisis requires the economy to rebalance but low interest rates 

delay this.

nancy wallace discussed a number of issues related to the us mortgage 

market. she highlighted the efforts currently underway to improve consumers 

understanding of the risk of loan products by expressing risk with one indicator. 

And whilst there is not a sufficient market for debt-to-equity swaps on mortgages 

in the us at the moment, if debt restructuring become more common-place it 

will be important to educate homeowners given the financial complexity of these 

transactions. It was also noted that in the us, like sweden, mortgage interest 

payment are tax deductible, which disproportionately benefits high-income earners. 

And there was discussion of how some of the major mortgage lenders in California 

are not regulated.

stefan gerlach ran through a number of his key points from the workshop. 

First, stronger microprudential policy is required to help ‘bullet-proof’ the financial 

system. Policy should respond gradually to the emergence of vulnerabilities, as it 

is easier to spot vulnerabilities than predict crises. monetary policy is not the right 

tool for addressing system-wide risks so there is a need for macroprudential policy. 

And macroprudential policy should be introduced gradually. The macroprudential 

governance arrangements are important – they must be clear and sound. It should 

be recognized that macroprudential and monetary policy are connected so cannot 

be conducted independently. Low interest rates can create risks to financial stability 

but are sometimes warranted. Financial supervision and regulation should be 

tightened when risks are low. Finally, we should not forget the importance of non-

financial factors, such as the bankruptcy code, recourse to loans and tax policy.
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