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Abstract

Housing has been heavily implicated in many financial crises, e.g. in the Global Financial Crisis of
2008-9. Since the GFC, new macroprudential frameworks have been introduced across the globe, with
housing-related tools prominent. This paper explains how the housing-related financial accelerator
operates, and discusses institutional differences affecting the transmission and amplification of house
price and credit shocks and therefore risks to the financial system and to the resilience of households.
The objectives of housing-related macroprudential policy are discussed and research on diagnosing
potential housing risk critically reviewed. Limitations of the literature on the effectiveness of housing-
related macroprudential tools in international panel studies are examined, including from the neglect of
country-heterogeneity, except in fixed effects. How aggregate cost-benefit analyses of the consequences
of macroprudential policies has benefitted from the development of the Growth-at-Risk framework is
explained. Research is reviewed on the distributional implications, often negative in the short-run, for
example, on access to credit of lower income and first-time buyer households, but beneficial in the
longer run. The importance of a general equilibrium approach integrating micro and macro data is
emphasised, and developments in the agent-based modelling approach are discussed. The need to
coordinate macroprudential policies with other housing-related policies is highlighted.

Keywords: housing and financial stability, macroprudential policy, borrower-based measures,
effectiveness of loan-to-value and debt-to-income restrictions, costs and benefits of macroprudential
policy, distributional effects of macroprudential policy.
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1. Introduction.

Since the Global Financial Crisis (GFC) of 2008-9, there has been far greater attention by financial
regulators and central banks to risks to financial stability. Macroprudential policy governance structures
have been reformed and risk indicators and toolkits enhanced. The aim is to reduce systemic risk and
to improve the resilience of the financial system as a whole by limiting the build-up of financial
vulnerabilities, thus avoiding costly economic downturns or financial crises that disrupt credit and other
financial services vital for stable economic growth. Housing and real estate were heavily implicated in
the GFC, and indeed in earlier banking crises, for example, in Norway, Finland and Sweden in the early
1990s. Schularick and Taylor (2012) delve into the historical patterns of real estate cycles and their
association with financial instability. They identify a recurring pattern wherein periods of rapid credit
growth and booming real estate markets are often followed by sharp corrections and financial crises.
Their findings suggest that policymakers should pay close attention to the dynamics of real estate
markets to prevent future crises. Mian and Sufi (2014) have also highlighted the crucial link between
real estate booms, excessive borrowing, and subsequent financial crises. They argue that the housing
market can act as a 'trigger' for broader economic downturns. For instance, in the lead-up to the 2008
global financial crisis, the rapid expansion of mortgage credit fuelled a housing bubble, which
eventually burst, leading to widespread foreclosures, bank failures, and a severe recession. Moreover,
research by the Bank for International Settlements (2017a) sheds light on the interconnectedness
between real estate markets and the broader financial system. They emphasise the role of real estate as
a channel through which financial imbalances can propagate across borders, amplifying the impact of
crises. In particular, the BIS has warned about the risks posed by excessive real estate lending and the
potential for price bubbles to destabilise both domestic and global financial systems. Unsurprisingly,
housing has received special attention in the development of new macroprudential frameworks,
discussed in BIS (2017b).

In the development of these frameworks, identifying and mitigating potential vulnerabilities has been
seen as the key, Adrian et al. (2015) and Adrian (2017), with household vulnerabilities receiving
emphasis. The work on growth-at-risk (e.g. Adrian (2019); Prasad et al. (2019)), and summarised in
this Handbook by the chapter by Nina Boyarchenko, has burgeoned and influenced macroprudential
policy. This emphasises the downside risk to GDP and the role that financial factors play in generating
such risk. However, a major downturn in GDP does not necessarily involve a full-blown financial crisis.
For example, suppose that excessively loose lending standards result in a build-up of financial
vulnerabilities and over-shooting of asset prices and credit beyond fundamentals, especially for real
estate, due in part, as Adrian (2017) argues, to the tendency of market participants to form extrapolative
expectations. When negative shocks arrive, bad loans mount and with higher NPL ratios, the capability
and appetite of lenders to provide credit to the private sector shrinks. A rapid tightening of loan
standards then exacerbates the downturn, with negative repercussions including higher levels of
bankruptcies, home repossessions, loss of jobs and income. Such a classic credit cycle can occur without
a widespread financial crisis, especially where the banking system is oligopolistic, generally profitable
and well capitalised enough to survive an otherwise damaging recession.

In the context of housing, there are two major triggers for payment arrears and foreclosures, which drive
NPL ratios of the mortgage lenders. The large literature on the “double trigger” model, surveyed in
Aron and Muellbauer (2016 a,b) points to negative equity and cash-flow problems in servicing debt as
the key issues. Negative equity can arise if a period where high loan-to-value loans have been
prominent, is followed by a major fall in house prices. Cash-flow problems can arise if income drops



and unemployment rises, and in floating rate environments, interest rates rise. If home equity cushions
are too small to make selling the home an option for borrowers to avoid cash-flow problems, that can
contribute to payment defaults and foreclosures.

Institutional heterogeneity across countries and, indeed over time, including the prevalence of floating
vs fixed interest rate loans and the structure and regulation of the banking system, greatly influences
the risks of such damaging credit cycles and financial crises. This is the theme of Section 2, which
highlights key characteristics of financial systems and of housing institutions that affect the
transmission and potential amplification of shocks between the real economy and the financial sector.

How to diagnose potential risks, for example by measuring lending standards and signs that a housing
market is too overheated, or that mortgage debt is excessive is the subject of Section 3. The dashboards
of risks developed by the European Systemic Risk Board and other regulators emphasise these risks.
What gaps remain and how improvements in tracking granular and macro data could help such
diagnoses are discussed.

The burgeoning literature on the evaluation of the effectiveness of macroprudential tools is the subject
of Section 4. Policy makers need to choose policies from a menu of available buyer-based measures
(BBMs), such as limits on loan-to-value (LTV) or debt-service-to- income (DSTI) ratios, and lender-
based measures such as risk-weights or aggregate or sectoral counter-cyclical capital buffers on lending
institutions.

Macroprudential measures can have costs to the individuals and lenders whose choices are constrained,
as well as benefits. Cost-benefit analysis based on aggregate GDP, discounted over a policy-relevant
horizon, is one policy evaluation method. Research on Growth-at-risk is well suited to analysing the
intertemporal aggregate cost-benefit trade-off. But this ignores distributional effects, research on which
is reviewed in Section 5, which also examines the data and research methods appropriate to evaluating
the welfare consequences of macroprudential measures.

Macroprudential measures can be the second or third best policy option when markets are deeply
dysfunctional. Section 6 examines the coordination with other policies and how other government
policies can ease the task of macroprudential authorities to promote economic stability.

Section 7 draws brief conclusions.

2. The case for macroprudential intervention: the financial accelerator
and institutional heterogeneity.

The financial accelerator propagates and amplifies real estate shocks to the wider economy, which can
result in a financial crisis and seriously damage household wellbeing. Institutional heterogeneity in real
estate markets across the different countries, and the institutional evolution over time, can affect the
transmission channels of real estate prices as well as the scope for amplification of such shocks.
Mitigating the resulting risks is the rationale for macroprudential policy interventions, but these need
to be sensitive to the institutional structure of each economy.



2.1 The financial accelerator for real estate and the financial system.

It is now well-accepted that the linkages between the financial system and global economy, some non-
linear and destabilising, were not well understood before and during the GFC. In that crisis, falling real
estate prices were amplified within the financial system, and by its interaction with the real economy,
leading to further price collapses. Examining how the processes of interaction between the real estate
market, the financial system, and the real economy operated in the GFC gives important insights into
risks for financial stability. More generally, this helps to illuminate the complex ways in which real
estate markets interact with the economy, including in more normal cyclical fluctuations. This also
provides a useful background for thinking about the complex channels of monetary transmission via
real estate, which are relevant for coordinating monetary and macroprudential policy.

One example of a poorly understood linkage is the pre-crisis deterioration of lending standards in the
US. This was a major factor in the boom and subsequent sub-prime crisis, see spatial evidence by Dell’
Ariccia et al. (2012), and the tightening of standards in the crisis then amplified the downturn. Lax
lending standards pre-crisis, combined with the tendency of market participants mainly to form house
price expectations by extrapolating recent house price changes Duca, Muellbauer and Murphy (2021a)
and Kuchler et al. (2022)), caused a substantial over-valuation of house prices relative to fundamentals,
creating serious risks for financial stability.

Depending on local circumstances, the possibility of amplifying transmission and feedback processes,
can generate a powerful financial accelerator. Figure 1 illustrates how a house price fall from an
overvalued housing market transmitted in the US during the GFC, and we offer contrasts with European
nations.

The transmission channels from falling real estate prices (top red rectangle) to the real economy are
shown on the left-hand side of Figure 1 (blue circle). Lower real estate prices, amplified by extrapolative
expectations from recent price declines, caused a fall in demand for real estate and lowered the
profitability of building. Many home-builders were bankrupted after a collapse of cash flow and of the
value of their land banks, with an ensuing slump in residential investment. An important demand
channel is to consumer spending (the third thick transmission arrow from the left). The lower house
prices weakened consumer spending, since housing collateral is an important driver of consumption in
economies such as the U.S. GDP then fell with reduced consumption and construction.

The transmission channels from falling real estate prices into the financial sector are shown on the right-
hand side of Figure 1 (yellow rectangles). With the decline of real estate prices and the concomitant rise
of many mortgage payments (due to reset clauses), there was a rise in mortgage delinquencies and
foreclosures, shown in the small top rectangle. Real estate losses mounted at financial intermediaries,
particularly on commercial mortgage-backed securities and private label (residential) mortgage-backed
securities. The combination of losses on commercial and residential real estate undermined the capital
positions of commercial and investment banks. This included the lightly-regulated shadow banks, which
had accumulated large real estate positions. Contagion within the financial system soon amplified these
shocks. This contagion is indicated within the middle yellow rectangle on the right of Figure 1.



Figure 1: The Financial Accelerator in the US Sub-Prime Crisis.
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There were further effects on credit availability and risk spreads through the tightening of lending
standards, and even beyond the real estate market. This is depicted by the transmission channel from
the middle to the lower yellow rectangle on the right (and see e.g. Brunnermeier (2009) and Bernanke
(2018) and Duca, Muellbauer and Murphy (2021a) for more details).

In the Euro area, Spain and Ireland had severe banking crises in 2009-10, with similar mechanisms at
work but via simpler structures of more bank-based financial systems.! Maturity mis-match was
particularly serious in Ireland. Elsewhere in the Euro area, e.g., Italy and Greece, banking problems
were far more the consequence of the sovereign debt crisis than of real estate problems, per se.
Differences in institutions and in financial regulation, see Maclennan, Muellbauer and Stephens (1998)
and Cerutti, Dagher, and Dell’ Ariccia (2017), explain the relative stability of outcomes in countries
such as Germany, the Netherlands and France, even with pronounced credit and real estate cycles in the
latter two economies. Table 1 summarises the key mechanisms underlying the different channels and
feedbacks for real estate in the financial accelerator, and documents how heterogeneity in housing-
related institutions and regulatory changes across countries over time are important for stabilising or
amplifying the shocks.

! There were also many parallels in the Scandinavian crises of the early 1990s. At its root was financial
deregulation, combined with mortgage interest deductibility at high marginal tax rates, which triggered enormous
house price and credit booms. Negative shocks for Scandinavian countries arrived with German unification in
1990, driving up interest rates in Europe, and for Finland, a collapse of its exports to the former Soviet Union, see
Honkapohja (2009).



Table 1: Transmission and amplification of a negative house price shock in the GFC.

Channels and
feedbacks

Key mechanisms

Sources of heterogeneity between countries:
amplifying or stabilising?

From falling house
prices to the real
economy, and back.

Lower construction volumes as
profits fall and land banks lose value.

Lower consumer spending as
collateral for home equity
withdrawal falls.

Lower spending on property services
as real estate demand drops and
transactions volumes decline.

Amplification as extrapolation of
falling prices, and lower incomes
further reduce demand for real estate.

Pre-crisis ratio of real estate investment to GDP
differs; elasticity of construction volumes to real
estate prices differs; share of public sector housing
differs.

Access to home equity loans differs greatly
between countries, e.g., high in the US, low in
Germany.

Ratio of property services to GDP differs, e.g., with
degree of financialisation.

Tendency to extrapolate is higher where
homebuyers are more heavily geared and where
property taxes are weakly linked to current market
values.

From falling house
prices to the financial
sector, and back.

Mortgage delinquencies and
foreclosures rise.

Losses mount at financial
intermediaries, particularly on
commercial mortgage-backed
securities and private label
(residential) mortgage-backed
securities, undermining capital
positions of banks.

Credit availability to the real estate
sector falls and risk spreads rise.

Amplification occurs via contagion
in the financial sector and falling
prices of financial assets (e.g.,
Brunnermeier, 2009; Bernanke,
2018).

Greater where lax regulation permits high levels of
gearing both for banks and borrowers, and fixed
rate mortgages slow transmission of policy
mitigation, though when rates rise, the impact is
faster in floating rate environments.

Greater where high levels of maturity mismatch
exist in funding mortgages.

Greater where systemic risk is high, i.e. where the
degree of leverage, maturity mismatch, the degree
of interconnectedness, levels of complexity and/or
the prevalence of mispricing of risk pose problems.
In turn, these depend on the quality of prudential
regulation and financial sector structure.

Greater with high interconnectedness and
complexity.

From the financial
sector to the real
economy.

Amplification via
feedback on real
incomes.

Credit availability to the other
sectors falls and risk spreads rise.

Impact on investment.

Impact on consumption via tighter
credit and lower financial asset
values.

Greater where corporations have high debt levels
and vulnerable balance sheets.

Greater where household debt levels are high,
liquid assets low, and households are dependent on
new credit.

Greater where household illiquid financial assets to
income ratios are high.




From the real economy | Fall in GDP and household incomes  Greater where financial sector is heavily geared.
to the financial sector. |cause further drop in profits in
financial sector.

Source: Constructed by author.

Notes: Systemic risk is defined by Adrian et al. (2015) as “the potential for widespread financial externalities—
whether from corrections in asset valuations, asset fire sales, or other forms of contagion—to amplify financial
shocks and in extreme cases disrupt financial intermediation”.

2.2 The financial accelerator: the importance of institutional heterogeneity.

Institutional differences between countries matter greatly for transmission and amplification, as
exemplified in the final column of Table 1. The main categories of institutional differences are laid out in
Table 2. One category concerns the tenure structure (whether owner-occupied, market rented or socially
rented), the prevalence of rent controls and the allocation rules governing access to social housing. For
countries with a high fraction of market renters, the transmission of higher house prices to non-housing
consumption is likely to be lower, while a large socially rented sector reduces the scope for amplification
of house price shocks.

Another key difference between countries, and over time, concerns the proportions of adjustable and fixed
rate mortgages, and the durations of fixed contracts (including pre-payment penalties for refinancings of
fixes). Amortisation requirements, see Table 2, can also differ between countries. The lengthening of loan
contracts, or the switching to interest-only loans, in response to tighter regulation or higher prices,
effectively loosens lending standards since the monthly repayment element of debt service is then reduced.
The experience of the inflation and interest rate shocks in 2022-24 has strongly reinforced the importance
of the fixed/floating distinction. In general terms, with floating rates, the risks of higher rates are transferred
to households, with knock-on effects on aggregate consumer spending and the wider economy, and bank
profitability can even increase. With fixed rates, the financial system bears more of the risk, including the
risk of bank runs if deposits are very concentrated or ‘flighty’.? With floating rates, if the source of
instability does not stem mainly from higher interest rates, as long as monetary policy is unconstrained,’
easier monetary policy can quickly ease the cash-flow problems for households and other borrowers and
support house prices. The US crisis in 2008-2011 was far worse than in the UK for two main reasons: more
lax preceding lending standards; and predominantly fixed-rate mortgages, so that lower policy rates did not
quickly ease financial pressure on highly levered US households unable to refinance their mortgages as the
usual refinancing channel was impaired.

The lender response to defaults of housing loans also differs across countries (and within large countries
such as the US), e.g. whether mortgage are full recourse or not, see Table 2. For example, in the US,
there is recourse to potential foreclosure, though this varies by State. By contrast, in France, most
housing loans are instead covered by a collective insurance scheme among lenders. Negative equity is
much less of an issue under collective insurance arrangements, as long as the mortgage continues to be

2 On the other hand, since in Europe, for example, there is no mark-to-market of the fixed rate loan book of banks (i.e.
a revaluation of the loan book at current prices when interest rates change), lenders are protected in that their loan
book valuation remain the same even when interest rates alter.

3 Examples of constraints on monetary policy are membership of a monetary union, where monetary policy is set
outside the country in question; high inflation, which prevents cuts to rates as in 2023-4; and being in a small open
economy vulnerable to capital flows.



paid. Hence, onerous debt-service problems for individuals create much more of a risk to financial
stability in France than does negative equity (by contrast with the US where both matter).

Another category that affects the amplification of shocks, concerns whether home equity withdrawal is
permitted and under what regulatory conditions. If permitted, this amplifies house price shocks through
the consumption channel, with wider stability implications. Access to home equity loans tends to be
easier in floating rate environments, or where short-term fixes prevail, such as in the UK, Australia,
New Zealand, South Africa, Norway and Sweden. The US and Denmark with fixed rate mortgages are
exceptions to this, as they also have easy equity withdrawal.

The funding source for housing finance, whether retail or wholesale deposits, bank or non-bank,
whether securitized or not, or from a covered bond, is relevant because funds may not be sustainable,
and there can be duration mismatches between the funding source and the duration of the mortgage.
The failure of the Northern Rock Building Society in the UK (though duration mismatch was not the
only factor, Shin, 2009), and most of Irish banking system during the GFC are cases in point. In some
countries, loan brokers play an important part in the nature and dynamics of funding. With rewards to
brokers coming from high transactions volume, loan quality can suffer. In the US, the ill-matched
incentives of loan originators and servicers contributed to poor loan quality in the house price boom of
the 2000s, exacerbating the financial crisis.

Table 2: Institutional difference that affect the transmission and amplification of shocks and policy

Housing institutional differences

Tenure structure: owner-occupied, private and social rented, rent controlled or not.

Proportions of adjustable and fixed rate mortgages.

IAmortisation requirements: that is, how much of a loan has to be repaid each period.

Are housing loans full recourse: that is, can lenders easily access housing collateral? Or is there a public or
private collective insurance scheme covering housing loans?

Is home equity withdrawal permitted (i.e. extending loans based on housing collateral without a connected
property transaction) and how easily can it be implemented?

Funding sources for housing finance: from retail or wholesale deposits, securitized or not, covered bond?

The nature of property taxes: linked to recent market values, size and fairness.

Is mortgage interest tax-deductible, size and limitations?

The size of real estate transactions costs such as transfer duty and agent fees.

The tightness of planning controls.

The sensitivity of residential investment to house prices.

Non-housing institutional differences

The structure of the financial system: degree of leverage, maturity mismatch, the degree of
interconnectedness, levels of complexity.

Micro- and macroprudential policy (non-housing).

Source and type of shocks, and the fiscal capacity to respond to shocks.

The structure of taxation is another important institutional feature: whether and how (e.g. with what
limits) mortgage interest is tax-deductible; and the structure of property taxes, including the frequency
of valuations. Tax deductibility of mortgage interest encourages household leverage, which tends to
increase house price volatility. The use of proportional (or progressive) property taxes, with frequent



revaluations, has important stabilizing effects on house prices, including by providing an incentive
against high leverage.* Where property taxes are unrelated to recent market valuations and where
generous tax deductibility of mortgages has encouraged high levels of household gearing, house prices
are likely to be more volatile. The size of transactions taxes such as stamp duty (the transfer tax in the
UK) and real estate agents’ fees, which can change with technology and competition rules, can have
multiple adverse effects for household vulnerability. Lowering transactions costs increases flexibility
both for location and tenure switching. For first-time buyers, the flexibility could affect their purchase
options when faced with tighter loan standards or shocks to house prices, interest rates or income. For
house-owners, providing they have a net equity cushion, low transactions costs give the option of
downsizing or switching tenure when interest rates rise or they become unemployed, reducing their
vulnerability.

Tight planning controls on land supply have a significant impact on labour market flexibility and hence on
the resilience of households in the face of shocks.® This has been established by OECD research on mobility
by Causa and Pichelman (2020). For both owner-occupier and rental markets, the state of supply and
demand in the housing market affects household vulnerability. A tight housing market restricts the
options for households facing negative shocks. And a limited supply of housing with rising demand
drives up house prices relative to incomes, itself inducing vulnerability.

Another element of the transmission mechanism that can potentially amplify shocks to the housing
market is the sensitivity of residential investment to fluctuations in house prices, interest rates and credit
conditions. Sensitivity refers to how quickly residential investment responds to higher house prices and
how elastic investment is to higher house prices, in the medium- to long-run. A slow and inefficient
land use planning system tends to reduce both. The collapse of highly-sensitive residential investment
in the GFC in Ireland, Spain and the US contributed substantially to the fall in GDP and the rise in
unemployment.

Even Table 2 does not do full justice to the idiosyncrasy of institutional differences. Examples are
Denmark’s unique covered mortgage bond, South Korea’s jeonse, wherein tenants advance a large
capital sum to landlords in lieu of rent, to be repaid when the tenancy ends, and cooperative housing
schemes widespread in countries such as Austria and Sweden.

Collectively, adverse combinations of several institutional features listed in Table 2 can result in high
percentages of housing values represented by land. For example, in the UK, regressive property taxes
unrelated to market values, tight planning controls, poor infrastructure development, and the shrinking of
the social housing stock (council housing), all contributed to raise the value of housing values represented
by land.® In recent years, over 70 percent of the average value of UK homes has been in the land, with
less than 30 percent in the buildings. This is the highest such share among the G7 economies, see
Muellbauer (2023). As land values are far more volatile than building costs, and more prone to
overshooting, these high land share percentages necessarily increase risks to financial stability and to
household vulnerability. On this criterion, the UK looks more at risk than other advanced countries.

4 This stabilising potential is missing in the UK and in Sweden. In the UK, the domestic property tax, the Council
Tax, is highly regressive and based on outdated 1991 valuations. Sweden reduced the domestic property tax in
2008, and capped it at a low level.

5 This is exacerbated by failures to provide complementary infrastructure investment with housing development,
such as transport links.

& Another factor is the disproportionate property rights of landowners in the UK as compared with other countries.
On this, and the selling off of council housing, inter alia, see Muellbauer and Soskice (2023).
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Since the GFC far more attention has been given to institutional differences between countries in
accounting for the highly heterogeneous nature and impact of real estate booms and busts, and indeed
their absence in some countries, e.g. Crowe et al. (2013). This is exemplified by a widely-cited panel
study, Cerutti, Dagher, and Dell’ Ariccia (2017), which focused on housing finance differences between
countries measured in 2005. These encompass a subset of those listed in Table 2: the maximum
available loan-to-value ratio on a housing loan, the term to maturity, mortgage interest tax relief,
whether mortgage rates are fixed or adjustable and the funding type (retail deposit, wholesale,
securitised, covered bonds or other). Cerutti et al. analyse an (unbalanced) panel dataset of 50 countries
for 1970-2012 and find that house price booms are more likely in countries with higher LTV ratios and
mortgage funding based on wholesale sources or securitization. This is consistent with the earlier
discussion of leverage. They note that most house price booms end with a recession, and that such
downturns tend to be deeper and longer when preceded by booms in both residential mortgages and
other private debt, and with reliance on non-retail deposit funding that can cause duration mismatch on
lenders’ balance sheets. However, they do not explicitly consider the consequences of differential
access to home equity withdrawal. Maclennan, Muellbauer and Stephens (1998) had earlier pointed out
that Ireland, the UK, and to a lesser extent Sweden, tended to be at one extreme of a cluster of the above
institutional features, which would imply that membership of the European monetary union would result
in high risks of instability given the constraint of a largely exogenous monetary policy and a fixed
exchange rate.”

Turning to non-housing institutional differences, see Table 2, these include the structure of the banking
system in terms of the degree of leverage, maturity mismatch, the degree of interconnectedness, and
levels of complexity. Vulnerabilities can arise from high levels of interconnectedness and duration
mismatch with serious implications for the depth of a potential crisis. The nature of bank regulation
and the application of other (non-housing) macroprudential policies such as overall and sectoral capital
requirements on lenders and the Counter Cyclical Capital Buffer (CCyB) setting,® affect the leverage
of lenders to the housing market. In turn, lower levels of bank leverage tend to result in more cautious
loan standards for households, reducing vulnerabilities in the face of negative shocks.

Finally, the nature of the shocks that could destabilize the economy and increase household vulnerability,
and the macroeconomic and distributional context in which they occur, matter greatly, and their effects
interact with the above characteristics. For a small open economy, an exogenous inflation shock that raises
nominal interest rates, as in 2022-23, is clearly different to an exogenous shock to credit availability and
risk appetite, as in the 2008-09 GFC and the subsequent European sovereign debt crisis. High levels of
income inequality in the lower quintiles of the household income distribution and weaknesses in the social
safety net predispose households to greater vulnerability following shocks. The fact that inflation in 2022-
3 was most pronounced for food and energy, which have large budget shares for poorer households, also
exacerbated household vulnerabilities. The government’s fiscal capacity is another potentially important
issue as it could limit the extent of fiscal measures to help vulnerable households.

7 These arguments proved an important input into the ‘Five economic tests’ the UK Treasury set in 1997 before
deciding that the UK should not join EMU.

8 Under Basel 111, the countercyclical capital buffer sets banking sector capital requirements to protect the
banking sector from periods of excess aggregate credit growth often associated with the build-up of system-wide
risk. In downturns, relaxing the CCyB helps to reduce the risk that the supply of credit will be constrained by
regulatory capital requirements that could undermine the performance of the real economy.
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2.3 The case for macroprudential policy.

Claessens (2015) argued that “only externalities justify a macroprudential approach”. A formal analysis
of such an externality was set out in a New Keynesian model by Korinek and Simsek (2016), who
examine a demand externality arising from a liquidity trap, where the lower bound on interest rates
applies. They show that limiting household leverage through macroprudential policy can then improve
welfare. However, real estate is missing in their model and the function of debt is merely to smooth
consumption over time. The non-linear system dynamics and hence the scope for multiple equilibria
revealed by the above discussion of the role of real estate in the GFC implies a far more general
justification for macroprudential intervention than that given by Korinek and Simsek. A second
justification lies in correcting the market failures arising from systematic distortions of incentives in
finance. These were prominent in the GFC.” A third justification is the protection of poorly-informed
consumers. Research on financial literacy suggest that many consumers do not fully understand
compound interest, and many stock and housing market participants tend to buy near the top of the
market and sell near the bottom. The reduction in volatility that macroprudential policy could help bring
about, e.g. of house prices, would especially benefit the less sophisticated consumers. The signal-to-
noise ratio in their information environment should improve with lower volatility, resulting in smaller
errors in decision-making. The argument here is that there is therefore a role for macroprudential policy
in addition to that played by market conduct authorities concerned with consumer protection.

3. The development of housing-related macroprudential policy.

After the experience of the GFC, the monitoring of financial stability and the development of
macroprudential policies has become a high priority at central banks and at the IMF and the BIS. Radical
changes have occurred in Europe, for example with the setting up of the ESRB and the development of
large financial stability departments at the ECB and at all the national central banks. Many countries
have raised capital requirements on banks, toughened micro-regulation, carried out regular stress tests
on banks and have implemented a range of macroprudential tools, both capital and borrower-based. The
IMF has played a key role. For example, its Financial Soundness Indicators for many countries and its
Financial Sector Assessment Program have enhanced the scrutiny of risks to financial stability,
including from cross-border spill-overs from countries with systemically important financial
institutions (SIFIs). Analytical work at the IMF and the BIS, e.g. BIS (2017b) has advanced
understandings of financial stability risks and encouraged the development of micro- and
macroprudential policies around the globe. Among these, housing related macroprudential policies have
received special attention, as housing and housing-related credit have been prominent in many past
crises.

3.1 The objectives of housing-related macroprudential policy.

Being clear about the objectives of macroprudential policies to mitigate housing-related risk is an
important starting point. For the 14 countries studied by CGFS (2023), summarised in this Handbook
in the chapter by Ryan Banerjee and Philip Wooldridge, all macroprudential authorities put maintaining

? Michael Lewis’s “Big Short” and the Charles Ferguson film “Inside Job” explained to a wide audience how mis-
aligned incentives in finance led to ‘liar’ and ‘no income, no job’ (NINJA) mortgage loans, and how the ‘too big
to fail” factor impacted on bank (mis-) behaviour.
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lender resilience as one of their two main objectives. Nine also placed maintaining borrower resilience
as a main objective, though two regarded it as less important than lender resilience. One reason this
matters is that, as explained in the Introduction, a classic credit cycle can occur without a widespread
financial crisis, especially where the banking system is oligopolistic, generally profitable and well
capitalised enough to survive a damaging recession, which would undermine the resilience of
households and credit-dependent SMEs. A second reason why this difference in objectives matters
concerns the use of restrictions on loan-to-value ratios which tends to affect more the resilience of
lenders, and the use of restrictions on loan-to-income or debt service-to-income to income ratios, which
tends to affect more the resilience of borrowers, especially in floating rate mortgage markets. A third
reason why the difference matters is that objectives of macroprudential policy depend strongly on the
supervisory framework for banks and other financial institutions and the resolution framework for
failing institutions. A tough framework for microprudential supervision of financial institutions allows
macroprudential policy to place a higher priority on household relative to financial sector resilience.

Communicating clearly about the objectives can help build long-term support for macroprudential
policies. Potentially, a greater emphasis on borrower resilience could help in this respect. As discussed
in section 5, candid communication about the cost-benefit trade-offs and the uncertainties faced by the
macroprudential authority should help build long-term support.

3.2 Diagnosing potential housing risks.

The effective application of macroprudential tools to address macro-objectives requires a risk-
monitoring framework to analyse the risks to lender resilience, as well as household vulnerability,
emanating from housing and mortgage markets.

As noted above, since the GFC, Europe has seen a remarkable transformation of the frameworks for
financial regulation, macroprudential policy formulation and implementation, and risk monitoring. A
great deal of effort has been expended in improving databases, forecasting models, and the conceptual
framework for risk monitoring, by the ESRB, the EBA, the ECB, at country central banks and at other
regulators, backed by the BIS and the IMF, especially for real estate risks. However, there remain data
gaps in granular data provision in some countries, and concerning commercial real estate data, more
generally.

The ESRB includes ten indicators in its real estate risk dashboard, in three groups, ESRB (2022). These
cover house price over-valuation, lax lending standards and household vulnerability. ‘Collateral stretch’
covers risks to the value of homes with four indicators of possible house price over-valuation. These
are the three-year growth rate of real house prices, deviations of house prices from a trend, the deviation
of the house price to income ratio from its historical average, and estimated over-valuation from an
econometric model at the ECB.'” See Box 1 for the background on methods for estimating over- and
under-valuation of house prices. ‘Funding stretch’ is concerned with too lax lending standards, covered

by three indicators: the three-year growth rate of real housing loans, deviations of housing loans from
trend and the interest rate spread on loans for house purchase.!! Finally, ‘household stretch’ is concerned
with over—indebtedness of households and risks to their ability to service debt. The three indicators are

10 Information about the model can be found in the 2015 Financial Stability Report of the ECB (their Box 3, but
where little detail is given). It is based on an approach outlined in our Box 1.

! This spread is defined as the lending rate minus the funding cost, measured by the relevant market reference
rate, or the interest rate swap of a corresponding maturity for fixed rate loans.
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household debt relative to income, household financial assets relative to debt, and the debt service to
income ratio for households.

Box 1: A flexible method of estimating over- or under-valuation of house prices.

Most economists accept that house prices are driven by dynamic adjustment around fundamentals, so that over-
and under-valuation can occur during the adjustment process.'?> Abraham and Hendershott (1996) make the crucial
observation that by including lagged changes in house prices in the model, one can have overshooting after a
series of positive shocks, pushing prices above fundamentals — the ‘bubble builder’. When the fundamentals
worsen, one can get a ‘bubble burster’, as the correction of the previous overvaluation gathers speed with falls in
house prices adding to downward momentum. This implies, given lagged adjustment, overvaluation when
fundamentals worsen and the opposite for undervaluation.

The most widely accepted framework for determining house prices in the long-run is the inverse demand
framework, where a housing demand equation is inverted, taking the lagged supply of housing as given. The
fundamentals in the inverse demand framework will, at the least, include a real interest rate (or a user cost variable)
and income on the demand side, and the lagged housing stock on the supply side. Expected income growth could
well be relevant too, for the same reason that economists argue that permanent income should be one of the drivers
of consumption. And in the context of adjustable mortgage rates, Kearl (1979) has argued for the nominal
mortgage rate to be included as a cash-flow measure of housing affordability. Unfortunately, controls for loan
standards (which change over time) are often omitted from the demand drivers (exceptions, for example, are Duca
et al. (2016) and Chauvin and Muellbauer (2018)). This suggests six potentially important controls. Most models
are mis-specified for three reasons: excluding longer lags, see below; excluding expected income growth (or
permanent income); and excluding changing loan standards.

When a user cost variable is used, some authors proxy expected house price appreciation by past appreciation in
user cost,'? testing for the most relevant memory length (e.g. Duca et al. 2016). However, most researchers use a
real interest rate rather than user cost, and instead introduce lagged house price appreciation via a reduced form
dynamic adjustment process (e.g. Anundsen 2021). This process typically follows a category of models discussed
by Abraham and Hendershott (1996), using a simple partial adjustment model of house prices. VARs have been
commonly used to estimate such models, however, this entails that all variables enter with the same lag length,
and typically, short lags, such as 1 or 2 quarters, are selected. However, if memories of past appreciation go back
further, this would be totally missed by mechanical application of the VAR methodology (e.g. Duca et al. (2011,
2016) suggest lags of up to 4 years on US data).

The empirical questions concern the specification of the fundamental variables and the specification and
estimation of the lagged house price growth effects (past appreciation).

However, in practice, a wider range of information and qualitative analysis, addressing particular
features of individual countries, feeds into the overall assessment of housing risks, as indicated in ESRB
(2022), Jarmulska et al. (2022) and Ryan et al. (2023). For example, where available,'* part of the risk
assessment in individual countries relies on the fraction of high LTI and high LTV housing loans, which
are indicators both of loose lending conditions and of household vulnerability. Often, other country-
specific indicators are considered, such as the proportion of lenders tightening loan standards from the

12 This contrasts with a world of ‘rational expectations without frictions’, where house prices enter as a ‘jump
variable’. This is how the DSGE literature treats house prices (e.g. lacoviello and Neri 2010). In the real world,
sluggish adjustment of actual house prices is common and far from being consistent with jump variables.

13 The user cost applied to purchase of a home is usually defined as the house price multiplied by an adjusted
real interest rate. The latter consists of a tax-adjusted mortgage interest rate, an allowance for depreciation or
maintenance, including insurance costs, the property tax rate and an offsetting term that represents expected
capital gains over the relevant holding period of a house.

14 Cross-country studies covering a short time period have examined (e.g. Lang et al. 2020) mortgage loan
characteristics including loan-to-value and loan-to-income ratios for some countries, but regular time-series data
at the country level of such loan conditions have not yet been assembled for most countries.
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ECB’s bank lending survey which began in 2002, and from changes in NPL ratios and in the ‘credit
gap’ (i.e. the deviation from a Hodrick-Prescott trend of credit extended by the banking system). These
can all be classified as indicators of loose lending conditions.

Nevertheless, there are serious problems with several of the housing risk indicators, which also limits
their usefulness as early warning indicators for financial crises. Two of the most important of these are
credit growth and house price to income ratios. For example, relatively high growth in credit could be
reflecting strong and sustainable economic growth rather than overly loose lending conditions. And,
rather than suggesting overly loose lending conditions, high house prices relative to income could also
be reflecting sustainably lower nominal and real interest rates and/or supply constraints that are unlikely
to be quickly resolved.'” To avoid misinterpreting indicators, empirical methods are required to
distinguish benign from non-benign causes of raised indicators.

To a degree, the inclusion of a rich set of controls in early warning forecasting models for housing risk
could help reduce the potential misinterpretations. These controls could include interest rates, income
growth and land supply constraints (although these are not easily measurable). However, in cross-
country studies, there is substantial institutional heterogeneity that is unaccounted for, so that assuming
a homogeneous influence of the controls without a more structural interpretation is likely to be
problematic.

A different, more structural methodology has been suggested by Muellbauer (2022), that encompasses
all three of the above household ‘stretch’ indicators. This methodology can give improved estimates for
an individual country of evolving loan standards, of potential over-valuation of house prices and of
excessive levels of household debt. For example, for France, the latent variable approach'® used in
Chauvin and Muellbauer (2018) measured credible indicators of loan standards, i.e. non-price credit
conditions (i.e. ‘funding stretch’). These indicators for both consumer credit and for housing loan
markets had remarkable forecasting power, jointly with several macroeconomic variables, for NPL
ratios, both one and two years ahead. A similar approach for an emerging market country, South Africa,
found similar forecasting performance of the latent variable measures of lending standards for the
related credit impairment ratios of banks (Aron and Muellbauer, 2024). Muellbauer (2022) explains
how these models, augmented by equations of the pass-through to borrowing rates from the policy rate
and changing credit conditions, by an equation for residential investment, and an equation for the NPL
ratio, can articulate most of the mechanisms by which macroprudential policy transmits to the economy
through its impact on credit conditions. Aikman et al. (2021) also give an account of how the
transmission mechanism of macroprudential policy works through house prices, consumption and
residential investment.

15 A trenchant critique by Svensson’s (2024a, b) questions the use of the house price to income ratio as a measure
of overvaluation. For Sweden, he argues that, once low interest rates are taken into account in his proposed user
cost to income ratio, Swedish house prices would be judged undervalued in recent years. By contrast, use of the
house price to income ratio would imply a substantial overvaluation. However, as argued by Goodhart and
Muellbauer (2024), no single, simple indicator of overvaluation is appropriate. Instead, a model-based approach,
as outlined in Box 1, is preferable to assess the degree of overvaluation.

16 The latent variable is effectively a function of a set of dummies or splines common to multiple equations,
potentially appearing both as an intercept (i.e. as a shift in the mean) and as an interaction effect with selected
economic variables. The latent variable serves to capture the difficult-to-measure episodes of financial
deregulation and changes in market structure, and changes in macroprudential policy settings. This approach is
quite different from a factor analysis of a set of credit indicators, which extracts the common information but
without controlling for the influence of other drivers.
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While the French model is based on a six-equation system, it is probable that a stripped-down two-
equation version consisting of a house price equation and a mortgage debt equation, with a possible
ancillary equation for income expectations,!” could achieve a reasonable measure of evolving mortgage
credit conditions, see Appendix for details. In addition to capturing ‘funding stretch’, a considerable
benefit from such an approach would be improved measures of house price over-valuation (‘collateral
stretch”) over those currently used in the risk dashboards by improving the specification of the house
price equation. As well as controlling for changing loan standards, it is helpful to include extrapolative
expectations of house price appreciation in the house price equation, which often induces over-
valuation. The mortgage debt equation could provide important insights into ‘household stretch’.
Empirical evidence for a number of countries'® suggests that cash flow, as reflected in the debt-service
ratio, is a major consideration for households in managing debt. The controls for other drivers such as
(typically slow-moving) demography and (sometimes fast-moving) lending standards, contribute to
understanding the sustainability of household debt and how quickly deleveraging could occur after
negative shocks. Another benefit is that the latent variable method provides an innovative technique for
testing for the effects on lending standards of changes in macroprudential instrument settings, see
Section 4.

The proposal above to estimate stripped-down two-equation models for each country separately could
be handicapped by short samples for some countries. Using panels for groups of economies with
common characteristics'®, and/or Bayesian methods, could compensate for limited time series data for
some economies, but still allow for country-specific estimates of changing loan standards and
extrapolative expectations of house price appreciation. In the Euro area, the Bank Lending Survey of
credit conditions provides useful information beginning in 2003 on the time-profile of loosening and
tightening of bank credit.?’ Information on other time-varying indicators such as on the average duration
of new mortgage loans and on distributions of loan-to-income and loan-to-value ratios, where granular
data have become available in recent years, and on changes in macroprudential settings, can also help
identify the time-profile of the latent variables. The ‘house prices at risk’ approach to monitoring
housing-related risks developed at the IMF (IMF, 2019, ch. 2) should also benefit from this latent
variable method of improving the measurement of previous lending standards and of obtaining better
estimates of over-valuation.

The discussion so far has been focused on aggregate indicators, but there are distributional as well as
spatial aspects of household vulnerability. To complement evidence-based research on aggregate data,
analysis is needed of granular household distributional data. To illustrate the point, suppose there is a
uniform fall in house prices in all locations. For a given distribution of loan-to-value ratios, those with
highest LTVs will be the first to experience negative equity. As house prices fall further, there will be
a non-linear rise of numbers in negative equity, and in the aggregate size of the negative equity

17 Economists regard income growth expectations embedded in the concept of permanent income as relevant for
modelling consumption. For similar reasons, they should also be relevant for explain the demand for housing and
hence house prices.

18 For France, UK, Germany, Canada, and South Africa.

19 This means that estimates from countries with long time series data can be applied to countries with shorter data
histories, but similar structural characteristics. Specifying some parameters as functions of structural
characteristics, which vary across countries, is another way in which the panel approach can help overcome
missing data problems.

20 However, these indicators do not cover non-bank credit providers, which have become more prominent in recent
years. There is also the possibility that they may not cleanly capture changes in non-price credit conditions if some
respondents regard a rise in lending rates induced by a higher policy rate as a tightening of non-price credit
conditions.
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positions. There will be a similar non-linear rise in the default risk.?! The distributions of LTVs, debt-
service ratios and the incidence of unemployment among mortgage borrowers, will affect the overall
household vulnerability and its ensuing impact on mortgage lenders. To complicate matters, changes in
house prices are never uniform across locations and by mortgage type (for owner-occupation or investor
landlords). There are several sources for granular data including the Household Finance and
Consumption Survey (HFCS) in Europe, the US Survey of Consumer Finances (SCF), data from lenders
on stocks and flows of lending, and spatial house price data. Some of the literature using such data is
discussed in Section 5.4 below.

4. Housing-related macroprudential tools: usage and effectiveness.

4.1 Housing-related macroprudential tools.

Macroprudential tools in the context of housing can broadly be divided into three groups. The first is
the group of borrowing based measures (BBMs). The second are lender-based (or capital-based)
measures with a strong sectoral impact on housing and other real estate. The third are measures with a
broad-based impact across the economy, but including housing and other real estate. BBMs come in
various forms, such as limits on loan-to-value (LTV), loan-to-income (LTI) and debt-service ratios
(DSTIs). Strictly speaking, the latter require a comprehensive picture of a borrower’s entire loan
commitments and not just the housing loan. There are also ‘stressed’ DSTIs, where the lender is required
to ensure that the borrower can cope with, for example, a 3 percent rise in the mortgage interest rate.
Such limits, often termed ‘speed limits’, can be imposed across the board, but more often have been
applied with escape clauses, CGFS (2023). For example, ceilings might be less stringent on first-time
buyers or more stringent on buy-to-let investors, or lenders might be allowed to exempt a given fraction
of loans from these limits. A BBM where the lender is required to limit the growth rate of the loan book
above given LTI or LTV ceilings, is like a mix of a lender-based and a borrower-based measure. Speed
limits like this deal with the frequent objection to BBMs that they interfere in private contracting:
lenders can contract with whom they choose, subject to additional limits on their overall loan book.
Other BBMs include restrictions on interest-only loans, such as an outright ban, and amortisation
requirements. The latter can take the form of, for example, requiring that loans in certain LTI or LTV
classes are required to repay at least a minimum percentage of the loan every year. According to LoDuca
et al (2023), eight EU countries used limits on interest-only loans and/or amortisation.

For housing-related BBMs to be a policy option, regulators need legislative permission for their use and
need to access granular data from lenders to monitor that lenders are adhering to the measures, and to
assess their effectiveness. A minimum requirement is that each lender provides distributional data on
LTVs, LTIs and DSTIs. For example, LTVs percentiles could be classified into under 75, 75-80, 80-
85, etc. up to over 110, and analogous intervals for LTIs and DSTIs. Limited information is also required
on joint distributions of high LTV, high LTI loans to monitor high-risk lending. Ideally, LTI and DSTI
information should include all household debt and not just housing-related debt, as the latter could
impact the ability to service housing debt. Even when legislative permission is lacking, and regulators
can only make recommendations, such data can be an important regulatory tool. Note that in some
countries with credit registers, or as in the UK, with a census of all regulated mortgages, far more

21 Aron and Muellbauer (2016) adapted this idea to estimate negative housing equity in the UK and found it to be
highly relevant in explaining mortgage payment arrears and foreclosures.
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detailed loan-level data are available, enabling more comprehensive evidence-based research on the
dynamics of default.

Capital-based tools include adjusting the risk weights on particular types of credit such as mortgage
loans. Another tool is the countercyclical capital buffer (CCyB), which is tightened in boom phases and
relaxed during a crisis to soften its impact and to support post-crisis credit flows. In principle, a sectoral
CCyB could be designed to mitigate housing related risk. The Basel Committee for Bank Supervision
(2018) argued the case for including such tools in the Basel III supervision framework and in 2019
published guiding principles for jurisdictions that wish to apply time-varying risk weights. These are
not part of the formal Basel III framework and so do not have the same regulatory status as the
countercyclical capital buffer at a global level, but have been applied to real estate in some countries,
e.g. Slovenia.

An example of the third type of regulatory tool, potentially with time-varying macroprudential
applicability, is the liquidity coverage ratio (LCR). The LCR aims to ensure that banks maintain a
liquidity buffer on their balance sheets, which can be liquidated quickly during a period of liquidity
stress. The net stable funding ratio (NSFR), concerning the ratio of illiquid assets relative to stable
funding limits overreliance on short-term wholesale funding, encourages better assessment of funding
risk across all on- and off-balance sheet items, and promotes funding stability. While neither is
specifically housing-related, they can help reduce financial crisis risk, with benefits for the housing
sector.

4.2 The effectiveness of macroprudential tools (housing tools and some others).

There is now a large literature on the effectiveness of different tools on intermediate targets such as
curbing credit growth, household indebtedness, and house price growth. A review of the literature up
to 2019 is given by Duca et al. (2021), with an associated online appendix containing a tabular summary
of different studies. Some of this literature and more recent literature is discussed below under macro-
and micro-categories. The studies on effectiveness of macroprudential policy cover the typical tools
applied to housing and credit markets, but also non-housing macroprudential tools such as capital ratios
on systemically important banks. Potentially, diagnostic tools such as stress testing could affect the
behaviour of financial institutions, with macroprudential implications. This is a potential area for future
research.

All studies face a common endogeneity problem of policy because macroprudential measures tend to
be enacted when credit and house price growth are high. But such growth also depends on other factors.
For example, if tightening occurs amid high credit growth owing to optimism about future income, this
could underestimate the effect of tighter LTV or DSTI caps on credit growth in empirical models
excluding income expectations. Researchers have used rich sets of controls and lags or creative
application of instrumental variable estimation techniques to try to circumvent this problem. However,
it is important to be aware that there may nevertheless be a tendency to understate policy effectiveness.
A second problem lies in lack of data in most countries on the voluntary lending criteria banks were
using before regulatory limits were introduced. The effects of new limits on LTVs, LTIs and DSTIs
could be large or small, depending on what fraction of loans were already under the announced new
limits.
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4.2.1 Studies using macro-data.

Panel studies using macro-data suffer from endogeneity and the unknown deviation of new
macroprudential limits from previous voluntary lending criteria, discussed above. There are two further
problems. The first is linked with the institutional differences across countries, and the second arises
from differences in the nature of shocks than can trigger crises, both discussed above. The implication
of neglecting institutional differences and the different nature of shocks across countries, is that panel
studies where the only form of country heterogeneity, apart from a small set of country-level economic
controls, is in the country fixed effect, will distort the estimates of the impact of macroprudential policy.
One example which illustrates both is a downturn triggered by a rise in interest rates outside the control
of the central bank which has an immediate effect on debt-service ratios of existing borrowers in floating
rate environments but not in fixed rate ones. A precautionary earlier tightening in debt-to-income ratios
will be more effective than one for LTVs in such a context. A crisis involving a heavy contraction of
credit availability will be less serious in floating rate environments when central banks can lower the
policy rate — compare the US and the UK in 2008-10. Therefore, conclusions about the relative
effectiveness of restrictions on LTVs vs. on debt-service-to-income or loan-to-income, need to be
treated with considerable caution.

Before the assembly of the cross-country database discussed by Alam et al. (2019, 2024), there was
little information on the intensity of measures, so that zero/one dummies were used in most studies.
More recently, while more information has been assembled, there can be comparability problems across
countries, and as noted above, intensity also depends on how different from pre-existing loan standards.
Regulators differ in the concept of income used to measure ratios to income. For example, the income
of second or third earners in a mortgage-applying household may be given different weights in different
countries. Different rules often apply according to the regularity of income or types of employment.
LTVs can also suffer problems of comparability as valuation practices can differ between countries,
and even within countries, and the time difference can vary between the lenders’ valuation and the
transaction price.

Despite these issues, some tentative conclusions have been reached from the international macro
evidence (see Duca et al. (2021), and the meta-studies by Araujo et al (2020) and Biljanovska et al
(2023)). Tighter LTV limits do curb household leverage and credit growth in most countries, especially
those with more volatile house prices. The effects on house price growth of tighter LTV and DSTTI limits
are more heterogeneous across studies. There is evidence that leakage can be an issue such as where
tighter limits on banks may be partially circumvented by non-bank financial institutions.?> The studies
also find that combinations of policies tend to be more effective than individual policies. For example,
tighter LTV caps are often offset by lenders relaxing DSTI or LTI criteria, hence the effectiveness of
this policy would be enhanced by applying joint action on both types of tools (for practical examples,
see ESRB (2022)).

4.2.2 Studies using micro-data.

Biljanovska et al. (2023), is a comprehensive summary of the state of knowledge on the effectiveness
of macroprudential measures for cross-country panel macro-data and microdata, based on a meta-
analysis of studies. The authors argue that the evidence supports the effectiveness of such measures,

22 This is prevented by many European regulatory authorities through applying limits to all mortgage lenders and
not just banks.
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especially sectoral and borrower-based measures, in containing credit and house price growth. Where
micro-level data were available, levels of statistical significance were generally higher, a conclusion
also reached by Araujo et al. (2020). The evidence also points to relatively mild short-term effects of
policy to reducing economic growth, while the resilience of economies to shocks over the medium term
tends to be strengthened.

These broad conclusions are consistent with those of the micro-macro approach of Gross and Poblacion
(2017) and Jurca et al (2020), discussed further in section 5.3.3. First, BBMs can noticeably improve
household and bank resilience to macroeconomic downturns, in particular when multiple measures are
applied; second, those measures tend to complement each other, as the impact of individual instruments is
transmitted via different channels; and thirdly, the pre-emptive implementation of borrower-based
measures is warranted as early action forestalls the accumulation of risks.

There is significant evidence for non-linearities in the effectiveness of BBMs. For example, evidence
from Romanian loan-level data studied by Nier et al (2019) found that limiting the DSTI at origination
to below 50 percent had a sharp effect in reducing defaults, while lowering the ceiling further had little
effect. Kelly and O’Toole (2018) found a similar non-linear effect for a sample of mortgage loans for
the UK buy-to-let market, estimating a “double trigger” default model linking originating debt service
and loan-to-value ratios to ex post default. There are suggestions from some of the early literature of
stronger effects from tightening than from loosening measures. This is plausible as loosening typically
occurs after a downturn in which the asset position of banks has deteriorated from rising loan defaults
and lower profitability. The banks’ more cautious lending policies may then override looser regulatory
constraints, making the latter less effective. However, loosening the CCyB can then be helpful in
relaxing the lending policies of banks.”

4.2.3 Implications from the CGFS (2023) study.

Studies of panel data across many countries are subject to serious qualifications, for the reasons
discussed above. There is scope for improving on existing studies by including more and better controls
for country heterogeneity. Meanwhile, there are important lessons to be gleaned from a qualitative
comparative study of 14 countries, based on the interaction of leading experts in each country, CGFS
(2023). The reflection of common experiences during 12 years from 2011 to 2022 is a strength of this
study, given that the countries faced broadly similar shocks of extraordinarily low post-GFC nominal
interest rates, followed by the global pandemic and the post-pandemic inflation shock.

There are four main conclusions from the study. First, consistency across diverse housing-related
government policies is stressed, an issue an issue we return to in section 6. The second conclusion is
that governance frameworks strongly influence the effectiveness of different tools, which affects the
choices among available tools targeting housing-related risks. In this sample of countries, in instances
where a single body is ultimately responsible for financial stability, there has been greater proactive
usage of tools in addressing housing risks and more transparency in regularly reviewing policy. Clear
objectives and a clear legal basis for a full range of macroprudential tools helps target risks more
effectively. Operational independence of the macroprudential regulator, and access to reliable, up-to-
date data to adequately assess risks, also promote effectiveness. Since the supervisors of banks and
other financial institutions have granular information and levers to enforce compliance, good
cooperation between the macroprudential authorities and the supervisory authorities enhances the

23 Meeks (2017) showed the obverse, that tighter capital requirements raise mortgage spreads and lower
mortgage volumes, as well as affecting house prices and arrears.
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effectiveness of macroprudential policy. Since information barriers will impede effectiveness, situating
the microprudential and macroprudential authorities in the same institution, e.g. a central bank, can help
to reduce policy lags and inaction.

The report’s third broad conclusion is to recommend guardrails to serve as automatic stabilisers to
safeguard resilience in housing market upswings. There are long lags between lax lending standards
and subsequent financial vulnerabilities. Hence, the early timing of macroprudential interventions is
key to crisis prevention. Hence, inaction bias from uncertainty, or implementation delays because of
defects in governance, are costly perennial problems. An interesting focus of CGFS (2023) is on tools
that meet policy objectives, but without the need for frequent adjustment as risks evolve. These include
guardrails such as floors on loss-given-default parameters, minimum risk weights, banks’ exposure
limits on residential real estate, as well as minimum banks’ capital requirements on housing portfolios
(which is effectively a sectoral CCyB). Building in future conditionality ex ante with respect to the
release of capital, or tying risk weights to debt-to-income ratios, could help enhance the automatic
stabiliser properties of capital-based measures.

In a housing upswing, when house price rises outpace the rise in incomes, the CGFS (2023) argues that
income-based limits, like LTIs, are better placed than LTV limits** to automatically tighten. This is
because household incomes are far less cyclical than house prices. It is worth drawing a further
distinction on income-based limits as stabilisers. DSTIs act similarly as automatic stabilizers to LTIs
when their definition is based on an invariant interest rate, but, when they are based on a current
(varying) interest rate, they are far less satisfactory than LTIs as automatic stabilisers. This is an
important point to appreciate because this can amplify the effect of lower interest rates in housing
market upswings.

To illustrate this point, we take a practical example from France, where most housing loans are granted
at a fixed rate for extended periods. In this environment, DSTI limits based on the current interest rate
are far more common than in environments where housing loans are on floating rates. While this seems
to make sense as households are protected against future rises in interest rates, such limits relax credit
on new borrowers when nominal interest rates fall. Chauvin and Muellbauer (2018) find very large
responses of housing debt and house prices in France to falls in nominal interest rates on housing loans,
given a 40 percent recommended ceiling on DSTIs from the late 1990s to 2008. Much of the rise in real
house prices in France in this period can be attributed to a combination of lower nominal interest rates
and credit liberalisation, for example, in the form of longer loan durations. If one of the aims of
macroprudential policy is to limit rises in real house prices or in house price- or debt-to-income ratios,
DSTIs based on current interest rates do not have desirable automatic stabilisation properties.

Turning to environments where mortgage loans are mostly on floating rates (e.g. Sweden and the UK),
DSTI limits on new mortgage applications® based on an invariant precautionary target interest rate

24 With a fixed LTV ceiling, as house prices rise, so the maximum debt permitted rises in proportion to housing
value, rather than becoming a more stringent limit.

25 With a fixed rate mortgage loan, the effect of a debt-service-to-income limit and a loan-to-income limit might
be thought to be logically identical. However, when ‘debt’ includes all household debt but ‘loan’ refers only to a
mortgage, they are then clearly different. Moreover, while the DSTI definition of debt looks more comprehensive,
by extending the repayment period — in the extreme, indefinitely, with an interest-only mortgage - the cash-flow
cost of debt service can be reduced. This means that unless additional restrictions on the length of a mortgage or
some other amortisation requirement, such as repaying a minimum fraction of the outstanding debt every period
(as for example in Sweden), are introduced, DSTI limits are subject to leakages of this type.
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have the advantage of not relaxing credit when interest rates fall, or tightening credit when interest rates
rise. DSTI limits based on the current interest rate are not commonly used as macroprudential
instruments in floating rate environments as they result in volatile credit flows for new mortgages when
interest rates change.

Several micro-data studies have found strong empirical evidence for a link between high DSTIs at
origination of a mortgage and subsequent default risk. However, this evidence is context-dependent.
Where mortgage loans are mostly on floating rates or on or short-term fixes, post-origination rises in
interest rates increase default risks. Aron and Muellbauer (2016) find a strong effect from a higher
aggregate interest rate service to income ratio®® to raised aggregate payment delinquencies and
foreclosures in the UK. This finding reflects the fact that high accumulated debt relative to income
increases default risk, compounded by rises in interest rates on the debt. Drehmann and Juselius (2013)
find that the debt-service to income ratio has useful forecasting properties for financial crises in a panel
study of 26 countries. However, they do not differentiate between adjustable and fixed-rate regimes,
which should affect the size and speed of transmission to default risk.

The last of the four main conclusions from the report argues that transparency about costs and benefits
of macroprudential policies should help public acceptance of such policies. This stresses the importance
of research into the welfare and distributional effects of these policies. This is the topic of the next
section.

5. Assessing the welfare consequences of macroprudential policies.

Clear communication about the cost-benefit trade-off of macroprudential policy can foster long-term
support for macroprudential policies, CGFS (2023): “candid communication about costs, benefits,
uncertainties regarding their measurement and how they informed policy decisions helps to maintain
support even as memories of housing crises fade.” This is an important reason why comprehensive
assessments of the welfare consequences of macroprudential policies are needed and why the findings
should be in the public domain.

As the CGFS report points out, the benefits and costs of macroprudential policy differ in terms of time
horizons, tangibility and whom they affect. Costs from implementing a restrictive macroprudential
policy reducing aggregate demand, for consumption, residential investment and investment by SMEs
(that depends on home equity collateral), tend to materialise fairly quickly. Beyond the short run, lower
levels of house-building could constrain the medium-run labour market choices of workers because of
constraints on mobility. The short-term consequence for aggregate demand and the short-term
distributional effects are relatively easily recognized. For example, income-based restrictions (on LTIs
and DSTIs) disproportionately affect lower income buyers of homes, while LTV-based restrictions
impact more heavily on first-time buyers without collateral backing from families. The costs can also
be mitigated by allowing lenders to flexibility use their private information about the credit-worthiness
of borrowers not to have to impose blanket restrictions. The medium-term benefits include avoiding
over-heating of the economy, but need to be implemented in good time. Establishing the benefits
requires simulation of counter-factuals, and are therefore more uncertain. In what follows, recent

26 This is defined as the product of the mortgage interest rate and mortgage debt scaled by average income. It is
similar to a DSTI but excludes the repayment of debt element.
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research into the conceptual and quantitative foundations for evaluating the welfare and distributional
consequences of different macroprudential policies is reviewed.

5.1 The Growth-at-Risk framework.

The substantial literature on the causes of financial crises primarily treats these crises as discrete, zero
or one, events. The following examples all use a discrete definition of financial crises and examine
drivers linked to housing markets, such as credit growth and debt-service ratios. Schularick and Taylor
(2012) use a comprehensive dataset spanning over a century and multiple countries to analyse the
relationship between credit growth and financial crises.?” Drehmann and Juselius (2014) show that the
credit-to-GDP gap - the deviation of the credit-to-GDP ratio from its long-term trend - outperforms
other indicators in predicting banking crises, particularly when combined with measures of asset price
bubbles and other financial imbalances. Drehmann, Juselius and Korinek (2017) show that adding
information on the debt-service ratio further improves the predictability of banking crises. Jorda,
Schularick and Taylor (2016) document the global rise of debt collateralised on housing wealth and
show that, especially in more recent history, the predictive power of the growth of mortgage credit
relatively to non-mortgage credit has increased.

However, focusing on crisis prediction in this way suffers from two problems. Not everyone agrees on
the classification criterion for what defines a financial crisis, and such crises are relatively rare events.
With sparse observations, it is harder to draw robust evidence-based conclusions. More recently, the
focus has shifted to Growth-at-Risk (GaR) given the link between severe downturns in GDP and
financial crises. This avoids controversies about classification, and since GDP is a continuous variable
there are many more observations for analysis. GaR quantifies the impact of financial conditions on the
distribution of future economic growth, particularly on the lower tail of the distribution to capture
downside risks. The GaR framework uses quantile regressions to estimate the conditional distribution
of future GDP growth based on current financial conditions. Financial conditions are measured by a
factor model based on ingredients from money, debt and equity markets.

Adrian, Boyarchenko, and Giannone (2019) have formalized the GaR concept in their influential paper,
"Vulnerable Growth," where they demonstrated that tighter financial conditions increase the likelihood
of severe economic downturns. Aikman et al (2019) replace the relatively near-term perspective of
Adrian et al. (2019) with horizons up to 5 years ahead. With data on 16 advanced countries back to
1980, they demonstrate that higher levels of credit, house price growth and the current account deficit,
and lower levels of bank capitalisation, increase medium-term downside risks to GDP. They also find
that financial conditions have no effect beyond a one-year horizon, as do Duprey and Ueberfeldt (2020)
for Canada. See the chapter in this Handbook by Nina Boyarchenko for a summary of the insights from
this literature.

The most obvious cost-benefit criterion to evaluate macroprudential policy is the expected discounted
sum of aggregate real GDP over some horizon. The costs of macroprudential policy are the short-term
reductions in GDP that could be caused while the benefits are the avoidance of more severe GDP losses
in the longer term. Given the weights attached to different GDP outcomes, the GaR framework is ideally
suited to estimating the net aggregate benefits or costs of macroprudential actions.

7 They estimate a probabilistic model that specifies the log-odds ratio of a financial crisis occurring in country i
in year t, denoted with the binary variable S;, which takes the value 1 or 0.
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A spate of papers has used the GaR framework to quantify the impact of macroprudential policies on
downside risks to GDP, e.g. Franta and Gambacorta (2020), Galan (2020), Chavleishvili et al. (2021),
further discussed below, and Ferndndez-Gallardo et al. (2023). Franta and Gambacorta (2020) examine
the impact of LTV restrictions and rules on loan-loss provisioning on GaR for 56 countries from 1980
to 2012. They conclude that tighter LTV limits narrow the whole distribution of GDP outcomes, while
tighter loan-loss provisions mainly reduce the severity of a potential crisis. Galan (2020) analyses data
from 28 EU countries from 1970 to 2018 and compares timing and effectiveness of capital- and
borrower-based measures.”® He concludes that capital-based measures are slower to act in the upswing
of the cycle, taking about two years to become effective, while late-cycle BBM tightening can still have
some benefits. However, in the downturn, releasing capital-based measures is more quickly effective
than loosening BBMs. Fernandez-Gallardo et al. (2023) examine both GDP-at-risk and credit-at-risk
for 12 advanced economies from 1990 to 2017, using a narrative-identification strategy to measure
exogenous changes in an index of macroprudential policy based on 11 components. They conclude that
tighter policy reduces tail risk on both sides of the GDP distribution, but particularly reduces the upper
tail of the credit growth distribution and that this is a major channel through which GDP at risk is
affected.

The search for a simple quantitative target for macroprudential policy to parallel inflation targeting for
monetary policy has led Cecchetti and Schoenholtz (2018) to propose the simple objective of setting
macroprudential policy to limit risk of a more than x% fall in GDP over a set horizon to no more than
z%. Aikman (2022) proposes a 3 year horizon and 5% for both x and z as a plausible targets that a
government could set the macroprudential authority. The x% target is more robust than it might seem
at first sight as the factors driving a 4% or a 6% decline in GDP will be very similar to those driving a
5% decline. The z% target reflects the degree of risk aversion the government wishes to impose on the
authority, and that is a more subjective matter. This approach depends on good models for GaR, but
that is not so very different from inflation targeting, which is really inflation forecast targeting and relies
on good models for inflation over the relevant policy horizon®. This proposal has much to be said for
it in terms of simplicity and ability to communicate both between the professional research staff and
the decision makers within the macroprudential authority, and the accountability of the authority and
its ability to communicate with the wider community. However, it does not fully address the wider
questions of what are the costs and benefits of macroprudential policy and what deeper welfare criteria
should apply. This is the topic of the next subsection.

5.2 Aggregate cost-benefit versus using wider welfare criteria.

The specific financial stability mandate of macroprudential authorities suggests an additional
precautionary objective to maximising the expected discounted sum of aggregate real GDP. This
objective is to penalise large down-side risk.

Chavleishvili et al. (2021) propose an objective function for evaluating the impact of macroprudential
policies on future GDP. In addition to considering the discounted sum of expected GDP over some
horizon, they add a penalty for the expected growth shortfall based on multivariate GaR estimates.*

28 In contrast, two related papers focus on bank capital ratios as the only macroprudential instrument (Aikman et
al., 2019), or use a single index of macroprudential measures for Canada (Duprey and Ueberfeldt, 2020).

2 One difference, however, is in forecast evaluation, simpler for inflation where outcomes and forecasts can be
straightforwardly compared.

30 Suarez (2021) proposes instead penalising quadratic deviations of GaR from expected growth of GDP. This is
less satisfactory, as positive and negative deviations are equally penalised.
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The weight on the penalty function reflects the degree of aversion to downside risk of the policy maker.
In an application to euro area data, they find that macroprudential policy leaning against the financial
cycle — tightening when financial exuberance is rising — has net benefits, even with zero risk aversion
(no penalty function). Moreover, the benefits increase with greater risk aversion. In principle, historical
information on the impact of macroprudential policies and other controls on GaR, derived from studies
such as those cited above, could be used to choose ex-ante, evidence-based macroprudential settings
that maximise the objective function.

In practice, including a penalty in the objective function raises a set of issues. The first concerns the
weight assigned to the penalty function. The fact that a macroprudential authority exists with a financial
stability mandate implies that the weight should be strictly positive. Secondly, macroprudential policies
are not the only policies with growth implications. This kind of objective function makes explicit the
need for coordination of macroprudential and monetary policy.’' Then, indeed, the omission of a low
inflation component in the objective function proposed by Chavleishvili et al. (2021) is a problem?2, It
might be argued that in the context of a monetary union with macroprudential policy fully devolved to
the country level, that the monetary policy path should be taken as exogenous when each
macroprudential authority sets its policy path. However, this case has a number of weaknesses.*
suggesting that one cannot get away from a more general objective function incorporating average
growth, downside growth at risk and an inflation objective. Central bank independence is consistent
with the need to insulate such an objective function from short-term electoral considerations. Hence,
using such a more general welfare framework to develop policy settings should carefully examine the
robustness of its conclusions to different relative weights attached to the three policy goals.

5.3 Distributional implications of macroprudential policy.

It is widely recognised that aggregate GDP is far from being a wholly satisfactory welfare measure, for
example because it ignores distributional implications.>* An early IMF paper, Arregui et al. (2013)
explains clearly the main methodological issues for assessing cost-benefit trade-offs for aggregate GDP,
but it does not address distributional issues.*> However, the democratic principle of one person, one
vote points to social preferences preferring outcomes with lower levels of economic inequality.

A growth-at-risk element in the objective function does, to an extent, capture preferences for lower
inequality. The distributional objective is not explicitly in the objective function but is there implicitly.
Sharp downturns in GDP are typically associated with worse economic consequences for those with the
most limited resources, and greater job and income insecurity. A positive weight on this component of
the objective function will favour less unequal economic outcomes. Those macroprudential authorities

31 Brandao-Marques et al. (2020) have taken this a stage further by examining costs and benefits using the GaR
approach in an integrated policy framework encompassing macroprudential, monetary, forex interventions, and
capital flow management policies.

32 Aikman et al. (2023) incorporate both inflation and stability objectives in a quadratic variant of the objective
function with a weight on the stability objective that varies with stability risk aversion.

33 The first weakness is that individual macroprudential policy can cause cross-country spill-overs, which argues
for cross-country coordination. Moreover, monetary policy decided at the ECB should take into account cross-
country macroprudential settings, given that these have implications for country-level output and therefore for
inflation. This should give further impetus to cross-country coordination.

3% The GDP measure also excludes non-market externalities such as loss of biodiversity and global heating, and
excludes sources of well-being that lie outside of markets such as social cohesion and healthiness.

35 Typically, applications of this framework, such as by Reichenbachas (2020) to Lithuania, tend to ignore
distributional issues.
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that emphasise borrower resilience in addition to lender resilience are implicitly guarding against
household vulnerability and rising inequality.’® The relative weights that a macroprudential authority
places on borrower and lender resilience could affect the emphasis placed on mitigating the risks in
commercial real estate (CRE) as compared to residential housing markets. This could have a
distributional impact. A serious downturn in CRE is likely to have more immediate effects on wealthy
investors and pension funds than on poorer households. A greater weight on borrower resilience would
imply macroprudential policy steered more towards preventing serious downturns in residential
property markets than on CRE.*’

5.3.1 A panel study of distributional implications.

One macro-study that attempts to address the distributional implications of macroprudential policies is by
Frost and van Stralen (2018), using panel regressions for 69 countries over the 2000-2013 period. This
study suggests that macroprudential policy, in the form of loan-to-value (LTV) and debt-to-income
(DTI) limits, widens inequality. They find a positive association between the use of loan-to-value (LTV)
and debt-to-income (DTI) limits and a higher Gini of net (after tax-and-benefit) income inequality. They
are careful not to imply a causal association.® For example, if credit booms are associated with
widening inequality, the policy choice of tighter BBMs to limit the associated risks could explain their
findings of a positive association. After the GFC, countries with bigger housing booms typically
suffered worse recessions, in which income inequality would have increased. Had the application of
BBMs and other policies been more effective in preventing those booms, the findings might well have
been reversed.

5.3.2 Country studies with granular data.

Inequality has several potential dimensions. Income inequality will differ according to whether only
cash income is considered or whether income is defined to include the imputed rent of owner-occupiers.
Income and wealth inequality within and between groups can be compared across many categories,
such as renters vs. owners of housing, by age groups or gender or family types, by regions and other
spatial dimensions, or across groups with shared characteristics such as educational level, region and
occupation.

Where there are good granular data, modern modelling techniques provide the capacity for simulations,
enabling a comprehensive examination of the impact on the various dimensions of inequality of BBMs
and capital- based measures. There have been several micro-based studies of distributional effects of
macroprudential policies, almost all covering BBM, which generally find that in the short-term BBMs
have negative effects on lower income borrowers and would be first-time buyers of homes. See the
chapter in this Handbook by Jose-Luis Peydro, Francesc Rodriguez-Tous, Jagdish Tripathy, and Arzu

36 However, there are cases where policies that restrict the choices of some households to protect them against
risks that, in hindsight, did not emerge, can increase inequality.

37 However, as Duca et al. (2021) explain, US commercial real estate was strongly implicated in the 2008-10
financial crisis, with large spillover effects onto households via the banking crisis. In 2023-24, the downturn in
the office sector of CRE, as the result of increased working from home as well as higher interest rates, could have
negative implications for US regional banks and their ability to extend credit, Duca and Ling (2024), with potential
spillover effects on households and small businesses. This means that even with a strong relative weight on
borrower relative to lender vulnerability, CRE-related risks should be no means be neglected.

38 Konstantinou et al. (2022) find a similar result for former transition economies when they do not control for
endogeneity, but little association when they do.
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Uluc for a survey of these studies. However, these studies neglect the longer-term consequences of
macroprudential policies, which in many cases may reduce inequality.

The following seven country studies exemplify the micro-approach and span the following countries:
Israel, Ireland, Norway, Portugal, South Korea and the UK. Using granular data for Israel, Tzur-Ilan
(2017) finds that tighter LTV ceilings induced borrowers to buy homes in lower price locations, further
from city centres, though apparently did not reduce overall access to mortgage credit. A study of the
impact of tighter LTV and LTI constraints in Ireland, imposed in 2015 with supervisory loan level data,
finds that mortgage credit is reallocated from low-to high-income borrowers and from urban to rural
counties (Acharya et al., 2020). This reallocation weakens the feedback loop between credit and house
prices and slows down house price growth in “hot” housing markets. In Norway, the imposition of an
LTV ceiling locked some first-time buyers (FTBs) out of owner-occupation (Aastveit et al., 2020).
These FTBs did not have access to parental or grandparental support, showing how family support can
compensate for tighter LTV requirements and rising house price to income ratios. Some successful
FTBs, forced to put down larger deposits, may have depleted their liquid asset holdings, making them
more vulnerable to income shocks.** For Portugal, Felix et al. (2021) investigated, with credit register
data, the effect of a tighter LTV restriction introduced in 2018. They document the short-term impact
on newly constrained households in terms of buying cheaper houses and lowering debt to income ratios,
but also paying somewhat higher spreads on their mortgages. Overall, the post GFC ultra-low policy
rates and tighter down-payment constraints will have widened wealth inequality between the haves and
the have-nots, especially younger ones. In general, the consequences for household vulnerability will
depend on the functioning of the private rental sector, on access to social housing and on the social
safety net.

Turning to South Korea, Park and Kim (2023) find empirical evidence that suggests that the imposition
of LTV ceilings had a significant negative impact on the wealth of low-net-worth households in 2017-
19. The two years that followed the tightening of the LTV ceiling coincided with a steep increase
in house prices in South Korea, especially in and around the capital, indicating that the policy by itself
did not prevent these increases. It is plausible that the reduced ability of the poorest-quintile households
to acquire homes in those localities severely inhibited their capability to gain wealth at this time. This
channel suggests that the impact of stricter LTV ceilings on households depends crucially on the
movement in house prices in the aftermath of the policy. This indicates that timing is important and that
BBMs coordinated with other policies to limit housing booms are likely to be more effective in
preventing increases in wealth inequality.

A second Irish study by Higgins (2024) reaches broadly similar conclusions to the first Irish study
(Acharya et al., 2020). Lower income borrowers tended to respond to the LTI constraint by buying
cheaper (either smaller houses or houses in lower priced locations) after the policy change. Higher
income borrowers, more likely to be above the loan-to-value threshold, responded primarily by reducing
the LTV of the mortgage. He finds that houses prices fell after the policy change in postcodes where a
higher fraction of borrowers were above the loan-to-income threshold before the policy. A UK study
assesses the effects of a 15 percent-limit imposed in 2014 on lenders — not households — for the share
of high loan-to-income ratio (LTI) mortgage flows (Peydro et al., 2024). Credit to low-income
borrowers then contracted in local-areas more exposed to newly constrained lenders, lowering house
price growth in those locations. Although there were adverse short-term consequences, in the longer

39 However, this argument is weakened by the fact that home equity withdrawal is widely available in Norway.
Home-owners with positive equity can therefore easily access credit to buffer negative income shocks.
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run, however, with rising interest rates in 2022-23, mortgage defaults were lower. It is likely that low
income borrowers would have benefited from this.

These studies are concerned with relatively short-term distributional consequences for households.
They neglect wider consequences for the financial system, for example via potential loan defaults. They
also ignore the impact on aggregate house prices and aggregate credit growth over the medium term.
The associated risks could also have distributional consequences.

Macroprudential authorities are sensitive to the distributional consequences of borrower-based
measures and design them carefully. CGFS (2023) documents a widespread use of flexibility margins
for BBMs.* For example, some countries impose tighter LTV limits on buy-to-let investors and repeat
home-buyers rather than on first-time buyers. Moreover, the use of combinations of BBM tools, reduces
the need to set one tool very restrictively. Capital-based policies, such as tightening sectoral CCyBs or
risk weights on mortgages, have somewhat more diffuse effects on households via the choices made by
lenders when allocating potentially smaller loan levels. These choices can including raising interest
rates on loans. Unfortunately, the restricted availability of granular and timely data can limit the ability
of macroprudential authorities to choose the most effective evidence-based basket of policies to reduce
the short-term negative effects on lower income borrowers and first-time buyers and enhance the
positive medium-term effects.

5.3.3 The integrated micro-macro approach.

One attempt to consider both the short-term consequences of macroprudential policy and longer-term
outcomes is the integrated micro-macro-approach, based on granular micro data and macro data. In the
empirical literature, the integrated micro-macro approach of Gross and Poblacion (2017), Jurca et al. (2020)
Georgescu and Vila Marin (2021) and Gregor (2024), also allows issues of inequality to be addressed.
This approach provides an important advance by integrating the banking sector with micro household and
labour market data. The macro-element potentially captures economy-wide effects resulting from shifts in
macroprudential settings including the application of BBMs. The micro-element of the approach allows
detailed distributional effects to be simulated. The micro-macro model generates probabilities of default
and the size of losses, given default, and links these with bank balance sheets.

The findings of Jurca et al. (2020) are for Slovakia, and it is doubtful how directly applicable these are to
countries with different characteristics, e.g. floating rate mortgages, less concentrated banking sectors, more
mature mortgage markets and different macroeconomic histories. In Gross and Poblacion (2017),
simulations are carried out for seven European countries, each with different institutional structures
which are also not explicitly accounted for. Moreover, the econometric method used to model each
country’s macroeconomy does not take account feedback mechanisms, for example, from house prices
to consumption and to residential construction, let alone the resultant differences in feedbacks due to
institutional differences. The macroeconometric model used in Jurca et al. (2020) also does not incorporate
these feedbacks, limiting the potential amplification of shocks.

40 In Belgium, France, Ireland, Luxemburg, New Zealand and the UK, flexibility margins affected up to 35 percent
of new lending (CGFS, 2023, Table A.4). For example, in 2014 the UK FPC introduced a flow limit restricting
the proportion of mortgages extended at LTI ratios of 4.5 or higher to 15% of a lender’s new mortgage lending.
In France, the new DSTI limit of 35% introduced in 2020 allowed 20% of new loans to be outside this limit, while
limited flexibility was also permitted for the maximum loan duration of 25 years. Though effective earlier, these
limits were legally enforced only in January 2022.
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Gross and Poblacion (2017), Jurca et al (2020) for Slovakia and Gregor (2024) for Czechia focus on the
implication for banks’ default probabilities and losses given default, rather than on the distributional
implications for households, though those are within the scope of the methodology.

A study which uses a similar methodology and does examine distributional issues is that of Georgescu and
Vila Marin (2021). This study uses data from the euro area Households Finance and Consumption
Survey (HFCS), to examine the effects of BBMs on income and wealth inequality. They find that BBMs
can increase inequality at introduction, but can dampen the increase in inequality under adverse
macroeconomic conditions. They conduct counterfactual simulations under different macroeconomic
and macroprudential policy scenarios for Ireland, Italy, Netherlands and Portugal. Simulation results
suggest that BBMs have a moderate negative welfare impact in terms of wealth inequality and a
negligible impact on income inequality. Giannoulakis et al. (2023) use a similar simulation model which
allows the examination of combinations of instruments to examine the resilience effects for households
in different parts of the income and wealth distribution. The focus here is more on the benefits, including
for banks, of improved risk profiles of these households than on the short-term impact of constraints on
their access to housing. As the macro-environment is treated as exogenous in these studies, transmission
onto the macro-economy through changing loan standards (affected by macroprudential policy
settings), is absent. The feedback from the macro-economy onto welfare and distributions of income
and wealth is therefore missing. In other words, some of the system dynamics or general equilibrium
effects are neglected.

5.4 The importance of general equilibrium for assessing distributional and welfare
consequences.

Many, including politicians, do not understand ‘system dynamics’ (or ‘general equilibrium’, in
conventional speech). For example, many think it ‘obvious’ that mortgage interest tax relief helps first-
time buyers onto the housing ladder. This is not the case in a general equilibrium setting, where for the
US at least, Sommer and Sullivan 2018 conclude: “Eliminating the mortgage interest deduction causes

house prices to decline, increases homeownership, decreases mortgage debt, and improves welfare”.

The media and politicians worry that tighter BBMs (that is, lower LTV or DSTI ceilings, and higher
amortisation requirements) might reduce access to owner-occupation, increase inequality and lower
welfare. However, a systems approach could well indicate that these conclusions are wrong, at least in the
medium run. For example, tighter BBMs could lower house prices, debt and gearing, and reduce the
tendency for house prices to overshoot. Similarly, the easing of mortgage credit conditions, as in the UK
from the late 1990s to 2007, see Turner Review 2009, might be thought to have increased the access of

young people to owner occupation. Instead, in the UK, owner-occupation for younger households (that is,
headed by someone aged 30-34) actually fell after credit conditions eased from 1997-2007 as affordability
deteriorated, but then rose slightly after 2014 with tighter BBMs, see Resolution Foundation (2023).

Studies that concentrate on the first-round and partial equilibrium effects of BBMs (reviewed in section
5.3.2), but disregard the medium-term, system-wide impact of BBMs, risk reinforcing the potential
misconceptions of the media and politicians.

Dynamic stochastic general equilibrium models have been specifically designed to address general
equilibrium questions. Versions of these models with credit frictions could be regarded as appropriate for
answering welfare questions about macroprudential policy in a general equilibrium setting. However, as
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Box 2 explains, the current literature suffers from serious limitations.

Box 2: Limitations of the DSGE framework for analysing general equilibrium, distributional and
welfare implications of macroprudential policy.

The DSGE literature is based on a framework of two representative agents, those of saver and borrower
households. The current literature cannot meet the challenges of a realistic representation of housing and
credit markets, and therefore of the implications of macroprudential policy.

A widely-cited paper by Clerc et al. (2015) extends the DSGE model with credit constraints introduced
by lacoviello (2005). They add a banking sector to the model which intermediates flows between
borrowers and savers. They add a layer of entrepreneurs outside the household sector, and frictions in
the form of costly state verification and defaults by entrepreneurs. They analyse the aggregate welfare
gains in consumption-equivalence terms from introducing capital requirements on banks. A related paper
by Mendicino et al. (2018) calibrate a similar model to Euro area data and also examine the impact of]
capital requirements on the relative welfare of savers and borrowers. There have been several
applications of this approach to different countries, following the lead of these two papers.

However, there are severe limitations to the above approach. The approach makes the extreme
assumption of instant market clearing of house prices. It also assumes that there is no extrapolative
element in households’ expectations of house price gains. Both of these assumptions are contradicted by
comprehensive empirical evidence summarized in the survey of international house price cycles of Duca
et al. (2021). Further, the assumption that households are infinitely-lived limits enormously the study of]
distributional effects. This includes the possibility of analysing crucial inter-generational effects and the
differences between households with, and without, accumulated family wealth. Finally, these models
assume arbitrary and extreme differences in preference parameters such as the elasticity of intertemporal
substitution between savers and borrowers. This counters the intuition that preference distributions over
individuals should be roughly bell-shaped.

Within the DSGE framework, the heterogeneous agent model of Garriga and Hedlund (2020) offers a
better way forward, though without a full general equilibrium treatment. It includes tenure choice
between owning and renting, a rich portfolio choice, long-term defaultable mortgages, and endogenously
illiquid housing (i.e. the illiquidity of housing varies over time) induced by search frictions.

5.5 The agent-based approach for assessing distributional and welfare
consequences.

The microstudies of the distributional effects of macroprudential policies reviewed in section 5.3.2, miss
the behavioural responses and wider transmission effects operating through the macroeconomic links
shown in Figure 1.*! Even the integrated micro-macro approaches reviewed in section 5.3.3 do not fully
capture the system dynamics arising from these links. Underlying the macro perspective of Figure 1, is
a detailed micro-structure. Complementing Figure 1 is a figure drawn from Kaszowska-Mojsa et al.
(2024), which portrays the connections between individual agents — households, workers, firms, banks-

41 A partial exception is Cesnak et al. (2021) who provide detailed distributional information on how BBMs in
Slovakia have affects households with different ages and incomes, but also estimate the substantial effects of
BBMs on house prices in Slovakia. However, further feedbacks from house prices on the economy are outside
the scope of the study.
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corresponding to the macroeconomic linkages, see Figure 2.

Figure 2: Sectoral and microeconomic interactions between economic agents.
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Source: Kaszowska-Mojsa et al. (2024).

How these sectoral and microeconomic interactions operate in different countries, and how they are
affected by macroprudential policies, will vary a great deal with the institutional context of each
country. However, the effects of macroprudential policies like BBMs are not solely tied to institutional
features and market conditions but also to the personal attributes of households. Households may perceive
their consumption set as being restricted by regulations, but these constraints could also contribute to
smoothing consumption over the business cycle, thus resulting in moderate downturns and reduced
volatility. There may be varied effects of BBMs on different groups of households with specific
characteristics and in specific situations e.g., in the labour market in a given phase of the economic and
financial cycle. Currently, only the Agent-Based Modelling (ABM) simulation method, with fully het-
erogeneous agents and based on empirical data, allows analyses at such a finely disaggregated level. This
method probably has the best potential for assessing the medium-run distributional and welfare
consequences of different macroprudential choices under different scenarios. However, this is not to
underestimate the work needed to develop plausible heuristic rules followed by individual agents and
checking model simulations against available data at various levels of aggregation.

Agent-based models that incorporate housing have their origins in pioneering studies of the housing bubble
in metropolitan Washington D.C. using household and loan-level data, see Geanakoplos et al. (2012) and
Axtell et al. (2014). This was followed by an application to the UK in Baptista et al. (2016), and slightly
extended in Carro et al. (2023). Important features are the transitions between owner-occupation, renting
and drivers of default. However, the approach is limited by the omission of a residential construction sector,
the restriction to the assumption of fixed-rate mortgages and the omission of linkages between house prices
and consumption.

At the time of writing, the only other UK-based ABM paper is Tarne et al. (2022), which extends the
Baptista et al. (2016) approach to include a consumption channel, though still assuming only fixed-rate
loans, and includes a useful treatment of the important buy-to-let market. They consider the effects of
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macroprudential settings in the form of LTV restrictions for buy-to-let investors, first-time and repeat
buyers on inequality and consumption volatility. They find that restrictions on buy-to-let investors are likely
to reduce inequality and consumption volatility, while tighter restrictions on first-time buyers can increase
inequality.*’ In assessing housing cycle dynamics, their model implies that in the UK, contrary to the
evidence, the downswings are longer than upswings.*’

Another key study in this limited literature, by Mero et al. (2023), significantly extends previous studies.
They apply the ABM approach to Hungarian micro-data, and include both fixed and floating rate loan
markets, and they endogenise the construction sector. They find that tighter BBMs disproportionally affect
households in the lower parts of the income distribution. However, in treating the macroeconomic
environment as exogenous, this limits the possibility of tracking amplification with the model (see Figure
1 above). The spatial resolution of the model is notable and makes it possible to analyse the regional impact
of credit restrictions and building cost rises.

A significant step towards widespread practical implementation of ABMs with the housing market
articulated into owners, renters and landlords, and connected with credit provision, is Wiese et al. (2024).
For 38 OECD economies, this paper calibrates an ABM with macrodata and microdata on households and
individuals with details on consumption, wealth, and debt, as well as Compustat microdata on firms and
banks with balance sheets and income statements. The paper demonstrates useful forecasting performance
of macro aggregates making the approach suitable for developing policy models both for monetary policy
and for macroprudential policy with both macro and distributional implications.

To date, the most comprehensive ABM, based on granular, including spatial, data for Polish households,
employees, firms, banks and the fiscal authority, and capturing most completely the sectoral and individual
linkages illustrated in Figure 2, is by Kaszowska-Mojsa et al. (2024). This model has the flexibility to
enable the construction of intricate scenarios and to evaluate counterfactual outcomes associated with
various BBMs. For example, combinations of BBMs can be designed to limit negative distributional
impacts of various types. Since these types of models can replicate the economy, the financial system and
society up to a 1:1 scale, they require substantial computational power, but with the advantage of the
complete heterogeneity of the agents. All households differ in terms of, inter alia: net worth (or other
measures of wealth), income, indebtedness, tenure status, and consumption and savings patterns.
Individuals can be of different ages, genders, and with different education and occupations, all derived from
micro-data. Similarly, companies and banks are diversified based on empirical data. Behavioural rules not
only vary across entities but can also adapt to evolving market situations, sectoral and macroeconomic
conditions.

In principle, such an ABM can simulate the effect of different macroprudential policies on changes in
income distributions, and also the impact of different macroprudential combinations of tools and their
calibrations on the financial system and the economy — including on the labour market, entrepreneurship,
wealth, income and indebtedness. All the dimensions of inequality discussed in Section 5.3.2 can be
examined, moreover, in the form of joint distributions. For example, one application of the model by
Kaszowska-Mojsa et al. (2024) is to examine the differential impact of different policy mixes on income
inequality between and within regions. Simulations with the model for Poland suggest that (sub-optimal)

42 Carro et al. (2023) also examine the spillover effects of loan restrictions in the UK on potential owner-occupiers on
BTL investors. Carro (2023) applies a similar model to the Spanish housing market to analyse the greater amplitude
of the Spanish house price cycle.

43 One reason for this conclusion could be the fixed-rate assumption, which limits the effectiveness of a monetary
policy response in the event of a downturn.
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macroprudential policy settings, especially on LTV limits adopted in Poland after 2014, resulted in a
medium-run increase in the Gini measure of income inequality. In principle, the model could be used to
compare distributional consequences of alternative policy settings, for example, with greater escape clauses
for lenders.

While much progress is evident in the development of ABM models that could be useful for assessing
outcomes of housing-related macroprudential policies, more research needs to be done. The heuristics that
describe behavioural rules of each agent can sometimes seem overly simple. Utility-maximizing behaviour,
with realistic constraints and limited information, can sometimes give useful insights into plausible
formulation of behavioural rules. To an extent, micro-empirical evidence was used by Kaszowska-Mojsa
et al. (2024) in calibrating behavioural rules, and as more time-varying granular data become available, the
evidence base will improve. Simulations of ABM models to generate aggregate data need to be checked
for realism against econometric studies of macro-data. There can also be problems with the survey data,
for example, with non-response and biased response in surveys of income and wealth, although these are
present just as much with the integrated micro-macro approach, discussed in section 5.3.3.

6. Coordination of housing-related macroprudential policies with other
housing policies.

Macroprudential regulators should not have to carry the entire burden of trying to stabilise housing markets
and guard against household vulnerabilities. The successful mitigation of the boom-bust cycles in housing
markets that have destabilised financial systems in the past requires consistency across housing-related
policies across a range of different government departments (CGFS, 2023). This is in line with the view of
OECD (2021), which explains the many interactions of housing with the economy. These include the
impact on the environment, on inequality between people and regions, labour mobility, location and travel
patterns and productivity, as well as housing affordability and financial stability. Many aspects of policy
across different government departments may affect housing choices. The OECD calls for a more holistic
policy across government with multi-pronged benefits, including reducing financial stability risks and the
scale of many of the shocks likely to be faced by households, as well as improving the resilience of
households in the face of shocks. Such policies reduce the scale of the tasks faced by macroprudential
authorities.

Rigorous micro-prudential and market conduct regulation is required to promote the resilience of
households and SMEs, for example by limiting predatory lending practices, mis-selling and other kinds of
market abuse by banks and other lenders. Rigorous micro supervision that discourages the mis-alignment
of incentives between, on the one hand, mortgage originators and sales teams, and the risk- control sections
at lenders, on the other, could have done much to moderate the sub-prime lending crisis in the US, for
example, by preventing ‘NINJA’ (no income, no job) loans. It is important also to have a mortgage lending
protocol with appropriate warnings and advice channels to protect borrowers with payment arrears. This
would avoid rapid foreclosures and the potential amplification of housing market downturns, as occurred
in the US, see Guren and McQuade (2020). Frameworks that encourage coordination between
macroprudential authorities and bank supervisors and market conduct authorities, ease the task of the
former.

Co-operation is needed between governments and financial regulators to reduce housing market distortions,
and the supply-demand imbalances induced by tax, planning and land supply policies. Options outside the
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control of financial regulators include eliminating or limiting the mortgage interest tax deduction, which
increases household leverage and was also found highly regressive by OECD (2021). Proportional or
progressive property taxes, linked to market values, would contribute to stabilising house prices as well as
reducing inequality. Since land ownership tends to be even more unequal than home ownership, and land
prices are far more volatile than prices of structures, split rate taxes to tax land more heavily than buildings
serve the same purpose, see Muellbauer (2023). Such tax reforms would reduce the need for
macroprudential authorities to use BBMs to restrict access to credit in order to stabilise house prices. As,
in the short-run, these restrictions can increase inequality for lower income households and first-time
buyers, valid concerns about increased inequality are better met by tax reform.

Reforming land use zoning or planning to increase housing supply would improve access to housing. Land
value capture®, see OECD/Lincoln Institute of Land Policy (2022), could fund infrastructure and
subsidised housing, improving housing access and permitting the repurposing of government revenue to
meet other social goals. A larger pool of affordable social housing and an improved social safety net would
reduce household vulnerability to shocks. Reducing transfer taxes would improve the flexibility of both
labour and housing markets, giving more choice options to households facing shocks, again reducing
household vulnerability.

7. Conclusions.

This chapter has emphasised the crucial importance of institutional heterogeneity in understanding the
nature of risks to lender and borrower resilience stemming from the ways finance, housing and the rest
of the real economy interact. As Section 2 explained, whether home equity withdrawal is easily
available or not, and differences in the responsiveness of residential investment to house prices, have a
substantial influence on the amplification of shocks through house prices to the wider economy. Where
property taxes are unrelated to recent market valuations and where generous tax deductibility of
mortgages has encouraged high levels of household gearing, house prices are likely to be more volatile.
Moreover, the structure of the financial system where vulnerabilities can arise from high levels of
interconnectedness and duration mismatch can have serious implications for the depth of a potential
crisis. Furthermore, institutional differences interact with differences in the source of shock. For
example, shocks to interest rates have larger and speedier consequences in floating than in fixed rate
mortgage markets. But if shocks originate elsewhere, and the central bank can lower the policy rate,
this will ameliorate the effect of negative shocks far more in floating rate markets than where mortgages
are at long-duration fixes. These differences also affect the strength and speed of transmission of
macroprudential measures.

These institutional differences need to be taken into account in assessing risks. This suggests that one
size does not fit all. In other words, cruder indicators of house price overvaluation such as the house
price to income ratio and recent growth rates of house prices, can be much more misleading for some
countries and macro-environments than others. The same applies to credit to GDP or household debt to
income ratios and their growth rates as measures of recent lending standards or of household over-
indebtedness. Section 3 argued for a combination of better model-based measures of over-valuation,
over-indebtedness and lending standards that takes into account the institutional circumstances of each

4 The OECD defines land value capture (LVC) as the set of policy instruments that allow governments to
capture the land value uplift generated by public interventions, such as infrastructure investments or
administrative action (OECD 2022).
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country, and good granular distributional data since risks tend to be concentrated in the tails of
distributions.

There is a large literature of panel and country studies attempting to measure the effectiveness of
different macroprudential tools. As discussed in section 4, there are multiple difficulties facing such
studies based on aggregate data. These include the endogeneity bias that tends to bias downwards
estimates of effectiveness and typical lack of information on the credit allocation rules being followed
by lenders at the point at which macroprudential measures are enacted. If the new constraints are not
much more severe than existing practice, then their effectiveness could be small. Moreover, multi-
country panel studies, before the database assembled by Alam et al (2019, 2024), typically did not have
information on the intensity of measures, resorting therefore to simple dummies. But even with better
measures, differences in institutions and in the nature of shocks and in the broader economic
environment, are unlikely to be well captured by country or time fixed effects. In other words,
homogeneity of slope coefficients almost always imposed in panel studies is an implausible assumption
and this necessitates exercising considerable caution in interpreting the results.

The very different qualitative approach adopted by CGFS (2023) on the post-GFC comparative
experiences of macroprudential policies of 14 countries, drawing on leading practitioners in each
country, is therefore very welcome. It led to four key conclusions, beginning with the need to align
housing-related macroprudential policies with other housing-related policies by governments, for
example on the structure of taxation and land-use zoning or planning, further discussed in section 6
above. The second key conclusion concentrated on governance frameworks, arguing that they “affect
the ability to use the best tools to meet specific objectives, the speed at which policies can be
implemented to mitigate risks, and the scope of tools to limit potential leakages. For example, collective
experience shows that policies have been better targeted at risks when macroprudential authorities have
a clear mandate, operational independence and a legal basis to direct policy across the full range of
macroprudential tools.”

Virtually all studies agree that early macroprudential action to head off developing risks is important
for effectiveness. Inaction bias is therefore a serious problem. This is addressed in the third conclusion
of the CGFS report, which argues that inaction bias can be reduced “by prioritising tools that meet
objectives without requiring adjustment. Guardrails, such as floors on loss-given-default parameters,
minimum risk weights or appropriately designed income-based borrowing limits, help maintain
resilience during housing market upswings and periods of sharp interest rate swings.” It points to the
automatic stabilising function of some income-based tools, discussed in section 4 above.

Long-term public support for macroprudential policy is important for effectiveness. The final
conclusion of the report argues that “Candid communication about costs, benefits, uncertainties
regarding their measurement and how they informed policy decisions helps to maintain support even as
memories of housing crises fade. “Conceptual and empirical research on measuring the welfare and
distributional effect of macroprudential policies is reviewed in section 5 above. It argues that the
growth-at-risk (GaR) framework, explained in section 5.1, is well suited to exploring costs and benefits
as measured by aggregate or per capita GDP as it makes it possible to associate probabilities with
different potential outcomes over relevant policy horizons, e.g. 5 years. However, expected GDP does
not take account of the mandate of macroprudential authorities to avoid serious downside risks,
implying an objective function, which adds a penalty for the expected growth shortfall based on
multivariate GaR estimates. The weight on the penalty function reflects the degree of aversion to
downside risk of the policy maker.
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Especially where the macroprudential function sits in the central bank alongside monetary policy with
a low inflation objective, this suggests a yet more general objective function including the inflation
objective, highlighting the need for coordination between monetary and macroprudential policies.
However, for those looking for a simple macroprudential objective to parallel a 2 percent target for
inflation, given to many monetary policy committees, the GaR approach offers the following option:
give the macroprudential authority the target of limiting the probability of, say a 5 percent or more,
decline in GDP over the next 5 years to no more than z percent. The lower is z, the more averse is the
target to downside risk. This does require reliable and well-documented models for GaR, but arguably,
inflation forecast targeting also requires good forecasting models of inflation.

Macroprudential (and monetary) policies have important distributional effects, which often generate
public controversy. The visible short-term effects on those whose access to credit may be restricted by
macroprudential measures often tend to be seen as widening the generational divide between young and
older households. Reliable granular data are required to measure those impacts and compare different
types of policies, whether borrower- or capital based and with or without escape clauses. But the first-
round effects that are the focus of many studies risk neglect system-wide effects. The pioneering work
by Gross and Poblacion (2017), combining micro and macro data, was an important step towards a more
comprehensive analysis. Inevitably, the estimates of the impact of macroprudential measures on
aggregate house prices are less well-founded than the first-round impacts on borrowers, and feedbacks
on the wider economy have so far been neglected in this literature. A fuller analysis needs to articulate
the many channels of transmission, including on rental markets, tenure choices, portfolio decisions,
house prices, migration and employment decisions at a spatial level, and the balance sheets of banks
and other financial institutions and hence their ability and willingness to extend credit. The agent-based
modelling approach, pioneered in the housing context by Geanakoplos et al. (2012) has been most fully
and persuasively articulated by Kaszowska-Mojsa et al. (2024) as explained in section 5. Most citizens
and many politicians do not understand “general equilibrium” or the way policies play out across the
economy over a number of years. Developing such models and increasing public understanding based
on their findings, would be likely not only to improve the quality of and support for macroprudential
policies, but to highlight the other intervention points for public policy. These include property taxation,
tax relief on interest payments, building social housing, the supply of land and land use planning. Such
policies would complement or even reduce the need for macroprudential policies.
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Appendix

The house price equation

The theory background for the house price equation is an inverted log-linear demand function. The
inverse demand approach to deriving a house price equation is based on the idea that while the demand
for the stock of housing depends on real house prices, income and other demand shifters, the housing
stock is relatively fixed in the short run, while house prices are highly endogenous. In the inverted
demand function, real house prices are the dependent variable, r/ip, driven by household demand
factors, conditional on the lagged housing stock.

InThp,=hyy + hy Innmry + hyInuser, + hy(In(y/hse—1) + ks Ee In(yf /y:)) +
he demog; + h,spillover,_4 +
+ hg property tax; (1)

In this equation, the intercept term, hq. captures shifts in demand, which should increase with mortgage

credit conditions, represented by an index, MCCI. All time varying parameters are functions of the
form:

hit = hio + hil MCCIt (2)
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The nominal effective mortgage rate, taking amortisation into account, is nmr, and the user cost term,

measuring after tax interest rates and maintenance costs minus expected appreciation, is user. Both
effects should be negative, and potentially could vary with MCCI. The possible time variation in these
effects is captured by the time subscripts on the corresponding parameters. The parameter hy, for the
log ratio of income to the lagged housing stock® is expected to be positive; from theory, this is
measuring minus the inverse of the price elasticity of demand for housing. The coefficient hg; captures
the relative effect of permanent to current income, analogous to a similar term in the consumption
function. The expected sign is ambiguous as there are two offsetting influences. Consider the situation
where future income flows are expected to be higher than current income. The demand for housing as
a current consumption item, as ‘shelter’, would then suggest a positive coefficient. If, however, future
income flows are expected to fall relative to current income, say because of retirement, then investing
in housing is a means of saving for the future. This would imply the opposite sign.*® In principle, either
factor could vary with mortgage credit conditions, MCCI. The remaining drivers of the real house price
are demography, spillover effects from other housing markets,*” and the rate of property tax (unless
incorporated into the user cost measure).

The role of demography is mixed. On the one hand, the proportion or changes in the proportion of
households in the younger, first-time buyer age groups could be a factor influencing house prices,
mainly derived from housing demand as a consumption good. However, the portfolio demand for
housing among middle-aged and pre-retirement households is likely to be high. This suggests that the
proportion of households in this age group could also be a positive factor for house prices. In principle,
demography and the income distribution should interact, as the purchasing power of the different
demographic groups, as well as their size, could be relevant. In practice, lack of data typically makes
this impossible to test. This specification also omits potential balance sheet effects from other types of
assets, given ambiguity about expected direction of effects and missing time-series data for many
countries.

The household mortgage debt equation

In contrast to the vast literature on consumption, little systematic econometric work exists on household
debt, either for mortgage or for non-mortgage debt (see the reviews in Fernandez-Corugedo and
Muellbauer (2006), Meen (1990) and Muellbauer (2022)). The canonical rational expectations-life
cycle model of the representative consumer has little to contribute to understanding the determination
of aggregate household debt. That model features a single asset, so can explain only the evolution of
aggregate net wealth. In practice, consumers have multiple motives for holding debt, and these differ
between mortgage debt and non-mortgage debt (which consists of credit card debt, overdrafts, personal
loans, and finance to acquire durables like cars and furniture). Both mortgage debt and consumer debt
are expected to be driven by the purpose of the debts.

The potential motives for acquiring mortgage debt include for housing as a consumption item (i.e. to
acquire a roof over one’s head), and for investment in housing to support future consumption. Another
motive concerns the buffer stock role of housing equity, e.g. using housing as collateral via access to

45 This formulation imposes the constraint that the income elasticity of demand for housing in time series data is
one. Relaxing this assumption would generate separate parameters for income and the housing stock.

46 Note that house price expectations (of appreciation) are already embodied in the user cost term.

47 Spillover effects from housing markets in other countries could have an impact on local house prices through
the investment choices of foreigners. They can be represented by lagged log ratios of house prices in the country
relative to those of other countries.
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equity withdrawal. Increasing a mortgage can support spending in the event of a short-term need for
cash, because of an income drop or a medical emergency. These multiple motives suggest that no simple
theoretical model can adequately explain the demand for mortgages. Moreover, the impact of income
growth expectations on acquiring a mortgage remains uncertain: the consumption aspect of housing
suggests a positive effect, while the saving aspect — acquiring housing as an asset — suggests the
opposite.

These motives translate into the drivers of the (log) mortgage debt to income ratio, and several could
potentially vary with the MCCI. Since mortgage debt finances housing purchases, higher house prices
should increase need for mortgages, though with the proviso that some potential first-time buyers might
be priced out of the market. Paradoxically, mortgage access could be restricted through the credit market
in periods where house prices are very high relative to average income, effectively constraining
mortgage demand. The demand for mortgages should be affected by the level of interest rates, nominal
and/or real, and by income, both current and expected, giving a role for permanent income. With a
higher housing stock, a larger mortgage stock would be needed, suggesting the housing stock to income
ratio as one of the drivers of the mortgage debt to income ratio. Demography plays a role since, in
general, a higher proportion of young households in the population might be expected to raise the
demand for mortgages. The rate of property tax could be relevant since high tax rates would increase
the financial burden of taking on mortgage debt to acquire housing.*®

These potential drivers give rise to a long-run solution as in equation (3). If we assume that the income
elasticity of the demand for mortgages is one, the long-run equation is formulated in terms of the log
mortgage debt to income ratio.

In(mdebt;/y;) =mq: + my Innmry + mg, Inuser; + myE; ln(yf/yt) + mgIn(hp_1/
Ve_1)+ meln(hs;_1/y:) + m,demog, +mg property tax;
3)

where mdebt/y is the mortgage debt to income ratio. All time-varying parameters are linear
functions of MCCI:

mit = mio + mil MCCIt (4)
The variables are as defined above.

The possible time variation in the effects of the nominal interest rate, user cost, permanent income,
house prices and liquid assets, via their interactions with MCCI, is captured by the time subscripts on
the corresponding parameters. Credit market liberalisation could impact in several ways on these long-
run relationships, broadly analogous to the impacts discussed for the consumption equation. Whether
some of these subtle parameter shifts can be empirically detected in a relatively short sample is
questionable, but requires testing. To illustrate, credit market liberalisation: (i) should raise the intercept
my¢ , implying a higher level of mortgage debt, mainly from relaxation of the housing down-payment
and debt-service constraints; (ii) could make the real interest rate coefficient, ms; more negative, while

“Transactions costs are another potential factor discouraging the taking on of mortgage debt, as they reduce the
available cash for a down-payment, see Chauvin and Muellbauer (2018) for evidence on France.

44



nominal interest rates become less binding with liberalisation, making m,; less negative;* (iii) could
cause an upward shift in m,,, as liberalisation refocuses people’s decisions away from the present and
income expectations weigh more heavily; *° (iv) should raise ms;, if the down-payment constraint is
relaxed through liberalisation, making even more pronounced the usual effect of higher house prices
relative to income increasing the demand for mortgages.

A potential defect of this approach is that the dynamic version of equation (3) is for the net change of
the stock, not distinguishing debt repayments from new issuance. One can argue that the drivers of each
are likely to be rather different. Where good data exist, the dynamic version of equation (3) can be
replaced by two equations, one for new issuance, where credit conditions are particularly relevant, and
one for repayments. Where mortgage markets have been newly established, as in formerly centrally
planned European transition economies, new issuance dominates the net change in the mortgage stock
in early years, but the role of repayments gradually becomes more important. Distinguishing the two is
then important for modelling. For more mature mortgage markets, refinancing of mortgages long before
their scheduled duration, e.g. 25 or 30 years, is often a major part of repayment flows, and will also be
sensitive to credit conditions, as well as interest rates. The decision whether to distinguish new issuance
from repayments is then a matter of data availability and quality.

Finally, an equation for the mortgage credit conditions index MCCI;, jointly estimated from the
equations (1) to (4), needs to be specified. One possibility is through a stochastic trend on which only
generic restrictions such as smoothness can be imposed. This has the disadvantage that prior knowledge,
e.g. from bank lending surveys or other indicators discussed in Section 3.2, about whether credit
conditions were tightened or loosened in a particular year cannot be imposed. The alternative is to
specify MCCI, as a linear function of a set of dummy variables. For example, consider a dummy taking
the value 1 from the first quarter of year J and zero before. Its 4-quarter moving average linearly smooths
the jump from zero to one over 4 quarters. Moving averages of moving averages of such dummies can
generate non-linear transitions from zero to one.>' A positive coefficient on such a dummy indicates
easier credit, a negative coefficient indicates tighter credit. In the reduction from a fairly general version
of the MCCI, function, e.g. with one transition dummy for each year, successively setting to zero,
coefficients that contradict prior information, and finally setting to zero insignificant coefficients is a
useful way of finding a parsimonious specification.

4 Real interest rates measured in the user cost term have more to do with intertemporal substitution and the best
time to acquire a mortgage, while nominal interest rates are closely connected with current cash flows and the
ability to finance a mortgage. However, as mortgage debt depends on house prices, there is an indirect user cost
effect, which could eliminate the need for a separate direct effect in the mortgage debt equation.

50 On the other hand, in some countries, broadening access to mortgage to lower income households who may
have been more credit constrained and less financially sophisticated, could have the reverse implication.

3! Chauvin and Muellbauer (2018) and Aron and Muellbauer (2024) use smooth transition dummies that follow
an ogive or S-shape in transitioning from zero to one over 8§ quarters.
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