CHAPTER

FEELING THE PINCH? TRACING THE EFFECTS OF MONETARY POLICY
THROUGH HOUSING MARKETS

Central banks around the world have raised policy rates
significantly over the past two years. Many observers
thought higher rates would lead ro a slowdown or even
a recession, but global growth has held steady. At the
same time, some economies are in fact slowing down.
Why are some feeling the pinch from higher rates

and not others? This chapter investigates the effects of
monetary policy across countries and over time through
the lens of mortgage and housing markets. Monetary
policy has greater effects where (1) fixed-rate mortgages
are not common, (2) home buyers are more leveraged,
(3) national household debt is high, (4) housing supply
is more restricted, and (5) house prices have recently
been overvalued. Because these characteristics vary
significantly across countries, this chapter’s main mes-
sage is that the effects of monetary policy are strong in
some countries and weak in others. Moreover, shifts in
mortgage and housing markets since the global finan-
cial crisis and during the COVID-19 pandemic may
have limited the drag of higher policy rates up to now
in several countries. The risk that the cooling effects

of past monetary tightening are yet to come should be
taken seriously where fixed-rate mortgages have short
fixation periods, especially if households are heavily
indebted. The longer rates are kept high, the greater
the likelihood that households will feel the pinch, even
where they have so far been relatively sheltered.

Introduction

Since late 2021, in a bid to restore price stability,
central banks around the world have raised policy
interest rates at a speed, degree, and breadth unprec-
edented in at least 40 years. Reopening-related
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supply-chain disruptions and the war in Ukraine

hit post-lockdown economies with a series of supply
shocks. These shocks, combined with extraordi-
narily supportive fiscal and monetary policies during
the pandemic, supercharged inflation to levels not
seen in decades.! Given the sudden rise in inter-

est rates, many observers predicted a sharp fall in
growth for 2023.

In the end, global growth proved surprisingly
resilient despite higher policy rates. Economic activ-
ity outpaced expectations in most countries, and
employment, in particular, remained robust, even as
inflation retreated significantly. Clearly good news,
such as the partial reversal of the earlier supply
shocks, materialized at the same time as rates were
rising (Chapter 1).

What do we know about the macroeconomic
effects of monetary policy, the so-called transmission
of monetary policy, from the academic literature?
First, transmission varies across countries, and macro-
economic effects take time (peak responses are often
estimated to be about two years). Milton Friedman
(1961) famously summarized these lags as being
“long and variable.” Asset prices, including house
prices, respond faster. Second, economists have found
some support for asymmetric effects; that is, rising
policy rates have larger effects than similar-sized
declines. This may be either because unemployment
responds more when rates increase, since—as argued
by John Maynard Keynes (1936)—prices and wages
are not typically adjusted down, or because of credit
constraints, as argued by Ben Bernanke and coauthors
in the 1990s.2

Resilient global growth could suggest that the
historically strong transmission of rising rates has
now weakened. However, in some countries, demand
has in fact cooled noticeably, and households are

!China is on a different economic cycle, and monetary policy was
cased recently, amid real estate market concerns (see Chapter 1).

2See Box 1.2 in the April 2023 World Economic Outlook, Bernanke
and Kuttner (2005), and Gorea, Kryvtsov, and Kudlyak (2022).

International Monetary Fund | April 2024 23



WORLD ECONOMIC OUTLOOK—STEADY BUT SLOW: RESILIENCE AMID DIVERGENCE

clearly feeling the pinch of higher rates. Why in those

countries and not others? The diversity of experiences

offers an opportunity to learn about how monetary
policy works.

This chapter investigates the transmission of mone-
tary policy across countries and over time through the
lens of mortgage and housing markets. The so-called
housing channels of monetary policy transmission are
known to be important. Mortgages are the largest lia-
bility of households, with housing often households’
only significant form of wealth. Real estate accounts
for a large share of consumption, investment,
employment, and consumer prices in most econo-
mies. House prices, as a macrocritical asset price, can
offer early clues as to where households are feeling
the pinch of monetary policy. Finally, mortgage and
housing markets vary significantly across countries,
which helps in assessing the degree of variability in
transmission.

To this end, the chapter addresses four main
questions:

o Where are real estate and mortgage markets now?
How have they evolved following the global finan-
cial crisis, the pandemic, and the recent monetary
tightening?

¢ Conceptually, what are the housing channels of
monetary policy transmission? How are housing
channels tied to mortgage and housing market
characteristics?

¢ How do the housing channels vary across
countries?

¢ Have the housing channels weakened in recent
years?

To answer these questions, the chapter offers a
conceptual framework to guide the reader through the
housing channels of monetary policy, linking them to
mortgage and housing market characteristics. It applies
empirical methods to a broader group of countries
than in previous studies. And it does this by leverag-
ing new data: (1) monetary policy surprises against
analyst predictions, to identify exogenous changes in
interest rates, and (2) the prevalence of fixed-rate mort-
gages across countries, through information collected
from public sources and national authorities. A new
regional data set of house prices and real activity is
also used. Model simulations assess the joint effects
of the prevalence of fixed-rate mortgages and regula-
tory loan-to-value (LTV) limits. The chapter builds
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on earlier IMF work? and a long academic literature.4

Methods follow Jorda (2005), Stock and Watson

(2018), and Chen and others (2023).

The chapter’s main findings are as follows:

o Mortgage and real estate markets have undergone
several shifts in the past few decades. At the beginning
of the recent hiking cycle and after a long period of
low interest rates, mortgage interest payments were
historically low, and the average maturity and share
of mortgages subject to fixed rates were high in
many countries. Low rates, together with structural
changes prompted by the pandemic and associated
lockdowns, led to rapid growth in house prices.
Residential real estate prices are still well above
prepandemic levels but have now stabilized and
even declined in some economies in 2023. Country
experiences vary widely.

o The housing channels of monetary policy vary signifi-
cantly across countries. Mortgage market characteris-
tics matter: the transmission of monetary policy is
stronger in countries where (1) fixed-rate mortgages
(FRMs) are less common, (2) home buyers are more
leveraged on account of less-restrictive regulatory
LTV limits, and (3) household debt is high. More-
over, model simulations suggest that these effects
reinforce each other. Restrictive regulatory LTV limits
and household debt may dampen transmission more
in the short term, delaying transmission. Housing
market characteristics also matter: the transmission
of monetary policy is stronger in countries where
(1) housing supply is more restricted and (2) house

3Complementarities include Chapter 3 of the April 2008 World
Economic Outlook (WEO), on housing and monetary policy (the
last in-depth coverage of these issues in the WEO); Chapter 3 of the
April 2020 WEO and Chapter 2 of the April 2022 WEO, which
covered debt, macroprudential, and monetary policy; and Deb and
others (2022) on housing issues in Asia. Related issues not covered
in the chapter include commercial real estate in Chapter 3 of the
April 2021 Global Financial Stability Report (GFSR); bank lending
channels in Chapter 2 of the October 2016 GFSR; and monetary
policy calibration, covered in Chapter 3 of the October 2009 WEO
and Chapter 2 of the April 2019 GFSR.

4Inc1uding some common findings for Europe (Calza, Monacelli,
and Stracca 2013; Pica 2021; Corsetti, Duarte, and Mann 2022;
Battistini and others 2022); recent findings on regional housing mar-
kets, mainly for the United States (Huang and Tang 2012; Aastveit
and Anundsen 2022; Albuquerque, Iseringhausen, and Opitz 2024);
and more generally findings on the housing channels of monetary
policy (Flodén and others 2021; Beraja and others 2019; Bernanke
and Gertler 1995; Cloyne, Ferreira, and Surico 2020; Di Maggio
and others 2017; Kaplan, Mitman, and Violante 2020; Kuchler,
Piazzesi, and Stroebel 2023; Mian, Rao, and Sufi 2013). These
findings are cited in this chapter where relevant.
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prices have recently been overvalued. The chapter
finds some evidence that these two housing mar-

ket characteristics strengthen transmission more
when monetary policy is tightening than when it

is loosening. In the other direction, a high prev-
alence of FRMs dampens transmission more in a
tightening cycle. Because these characteristics vary
significantly across countries, the effects of monetary
policy vary too.

o The housing channels have weakened in several coun-
tries recently. Developments since the global financial
crisis and during the pandemic have weakened the
housing channels in many countries: the prevalence
of fixed-rate mortgages has increased, regulatory LTV
limits have been tightened, and population has shifted
to less-supply-constrained areas. This is counterbal-
anced in some cases by increases in house prices in
already-overvalued areas and in household debt, which
would strengthen the effects of monetary policy.

The chapter’s analyses are subject to caveats. First, the
empirical analyses are constrained by data availability,
both across economies and over time. This lack of data,
for example, precludes the study of rents. Second, the
chapter focuses narrowly on the role of residential real
estate and household mortgage characteristics, ignor-
ing other channels of transmission. It therefore delves
into whether households bear interest rate risk, while
abstracting from whether banks or governments share
that burden. Third, it is not technically feasible to gather
all characteristics within the same framework, and thus
the analyses may not capture general equilibrium effects.

The chapter begins by documenting trends in mort-
gage and housing markets. It then offers a conceptual
framework that relates the effects of monetary policy to
mortgage and housing market characteristics. Next, the
chapter provides evidence that the effects of monetary
policy vary significantly across countries because of
those characteristics. The final section assesses whether
the strength of the housing channels has changed over
time and draws lessons for monetary and macropru-
dential policymakers.

Monetary Tightening and Real Estate:
Context and Stylized Facts

This section documents shifts in real estate and
mortgage markets since the global financial crisis and
during the pandemic and suggests that these shifts,
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Figure 2.1. Nominal Policy Rates in Advanced Economies and

Emerging Markets
(Country group median, percent)
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Sources: Haver Analytics; and IMF staff calculations.

together with the recent divergence of house prices
across countries, may offer clues about the effectiveness
of monetary policy.

Real Estate Markets since the Global Financial Crisis and
during the Pandemic

Postpandemic tightening followed an extended
period of low interest rates (Figure 2.1). In the
immediate aftermath of the global financial crisis,
central banks slashed interest rates globally. Through-
out the 2010s, policy rates were kept low and were
brought close to zero in advanced economies amid
weak economic growth and low inflation. In 2020,
the pandemic prompted another round of policy rate
cuts. Major central banks expanded the asset purchase
programs they had initiated in 2008, and other central
banks started new such programs. This helped keep
long-term rates low.

Many households took advantage of low interest
rates to secure low-cost mortgages. Consequently, at
the start of the recent hiking cycle, effective mortgage
rates had reached their lowest point in decades in many

countries.’ In some countries, this was accompanied

SFor example, effective mortgage rates in France, Germany, and
the United States reached 1.5, 1.7, and 3.3 percent, respectively, in
early 2022 after declining from 4.0, 4.5, and 4.5 percent in 2011,
respectively.
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Figure 2.2. Nominal House Prices in Advanced Economies Figure 2.3. Commercial Real Estate Prices
and Emerging Markets (Percent change in city-level nominal CRE prices since 2019:Q1)
(Country group median, index, 2005 = 100)
40- -
250 - - - -
- — Advanced economies =
230-  —— Emerging market and developing economies // 20- —
210 - - ) |
- - 0
190- - \/-
170 - - —20- N
150 - - - N _ |
- _ Retail interquartile range
130 - _ —40- Office interquartile range N
- _ —— Median retail value d
110 - _ — Median office value
_ B _60I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 J
. ) . ) ) ) 2019 20 21 22 23:
90 @
2005 08 11 14 17 20 23

Sources: Bank for International Settlements; and IMF staff calculations. Sources: Morgan Stanley Capital International (MSCI); and IMF staff calculations.

Note: The vertical line corresponds to 2020:Q1, the start of the pandemic. Note: Lines display the median capital value across 46 cities in 8 advanced
economies for retail (in blue) and across 47 cities in 11 advanced economies for

offices (in red). The shaded areas correspond to interquartile ranges. CRE =
commercial real estate.

by a shift to mortgages that allow for a period of
fixed-interest payments, often driven by refinancing of

old loans where that was possible: fixed-rate mortgages activities rose most, likely fueled by an increase in
became more common (also see Figure 2.13 and discus- second-home purchases (Gupta and others 2022;
sion therein) and mortgages long-dated. Biljanovska and Dell’Ariccia 2023; Li and Su 2023).
Separately, drawing lessons from the global finan- In parallel, pandemic-era changes in labor prac-
cial crisis, many country authorities tightened mac- tices (such as remote work) created new headwinds
roprudential policies related to housing financing, to an already-challenged commercial real estate sector
This aimed to limit risky lending, which had been a (Figure 2.3). Price drops, which were pronounced in
major contributor to the global financial crisis, fueling the United States for offices, have persisted even since
boom-bust cycles in house prices in the mid-2000s in economies reopened, suggesting that remote work
many countries. At the turn of the 2010s, these efforts arrangements and shifts away from brick-and-mortar
had borne fruit: the average creditworthiness and lever- retail could linger. Even though these structural changes
age of households had generally improved. are not related to monetary policy, rising borrowing
During the pandemic and associated lockdowns, costs are generating additional strains because preexist-
the combination of low rates and structural changes ing low-rate loans will need refinancing over time.”

led to rapid growth in house prices globally, adding to

already-elevated prepandemic levels in some coun-

Real Estate Markets Offer Clues about the Diverging
Effects of the Recent Tightening

tries (Figure 2.2). House prices often grew faster than
income (Online Annex Figure 2.2.2),° lowering afford-

ability and driving potential buyers to rent instead. In some ways, real estate markets reacted syn-

This, combined with falling new construction, boosted chronously to the recent equally synchronous and

rents in many countries. At the same time, the search broad-based monetary tightening. Rising borrowing

for larger living space meant that in some countries costs cooled building activity in most countries, depress-
(for example, the United States), house prices rose ing supply, which was already insufficient following
more in suburbs than in high-density urban core areas; the global financial crisis (Online Annex Figure 2.2.3),
in others (for example, Denmark, France, and the just as high inflation, particularly in prices for raw

United Kingdom), prices in locations offering outdoor
’See Figures 1.8-1.9 in the April 2024 Global Financial Stability

SAll online annexes are available at www.imf.org/en/ Report (GESR) for latest developments and discussion in Chapter 3

Publications/ WEO. of the April 2021 GFSR.
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Figure 2.4. Evolution of House Prices and Consumption in
the Postpandemic Tightening Cycle
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Sources: Bank for International Settlements; Haver Analytics; and IMF staff
calculations.

Note: Whiskers indicate the minimum and the maximum; the bars show the 25th
and the 75th percentiles; black squares within each box indicate the median. The
left (right) box plot represents the distribution of country-level changes in nominal
house prices (real consumption) between the quarter of the first country-level rate
hike and 2023:Q2. Data labels in the figure use International Organization for
Standardization (ISO) country codes.

materials, triggered a surge in construction costs (Online
Annex Figure 2.2.5). Meanwhile, elevated rates on

new mortgages contributed to a drying up of housing
transactions in most economies—particularly in those in
which homeowners had locked in mortgages with a low
fixed rate and so were reluctant to sell (see, for example,
Fonseca and Liu 2023 for the United States).

Despite these commonalities, house prices have
evolved very differently across countries amid mone-
tary policy tightening. Since the beginning of the cur-
rent hiking cycle, nominal house prices have declined
in about a third of countries in the sample considered
here (a rare occurrence) but continued to rise else-
where (Figure 2.4). Regardless, house prices remained
elevated at the end of 2023 in most countries. Simi-
larly, household consumption has evolved differently
across countries, indicating that some households have
started to feel the pinch of monetary policy, but not
those everywhere. House prices and consumption have
often moved in the same direction, rising in tandem in
some countries (for example, Colombia and Hungary)
and declining in others (for example, Germany and
Sweden). While this diversity is likely driven by factors
beyond monetary policy, it still suggests that a formal
study of housing markets may shed light on the differ-
ential effects of monetary policy across countries.

FEELING THE PINCH? TRACING THE EFFECTS OF MONETARY POLICY THROUGH HOUSING MARKETS

Figure 2.5. The Housing Channels of Monetary Policy
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The Housing Channels of Monetary Policy
Transmission

This section discusses conceptually how monetary
policy operates through housing. Figure 2.5 sum-
marizes the housing channels of monetary policy
transmission to household consumption and resi-
dential investment, which together represent about
70 percent of GDP in most economies (Online Annex
Figure 2.2.1). The figure is stylized and abstracts from
second-round effects from consumption and invest-
ment back to house prices and credit.?

First, through a cash flow channel (channel 1
in Figure 2.5), rising policy rates directly depress
consumption by homeowners with adjustable-rate
mortgages who cannot borrow easily (Di Maggio and
others 2017; Flodén and others 2021). The same logic
applies in reverse when policy rates are lowered. The
cash flow channel operates even in countries with high

8For clarity, the figure ignores effects on rents or effects from
unconventional monetary policy. Changes in policy rates can affect
rents through homeownership decisions: if rising mortgage costs
outpace declining home prices, prospective new buyers may decide
to delay buying property and remain in the rental market. Existing
owners may also decide to sell as mortgage costs become prohibitive.
This in turn can pressure rents upward, with negative impacts on
renters’ consumption and positive impacts on residential investment.
In addition, unconventional monetary policy (e.g., quantitative
easing) may affect house prices by shifting investor demand through
a portfolio-rebalancing effect much like that in the expectations/risk
premium channel discussed later in the chapter.

9Although bank earnings may rise in a hiking cycle, this windfall
is not typically spent to offset the fall in homeowners’ consumption.

The observation that rising policy rates directly depress consump-
tion by homeowners with adjustable-rate mortgages who cannot bor-
row easily abstracts from the response of banks. Altunok, Arslan, and
Ongena (2023) find that banks holding adjustable-rate mortgages
benefit from rising policy rates and thus may be more willing to
supply credit relative to banks holding fixed-rate mortgages.
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incidences of fixed-rate mortgages if refinancing is not
costly, but only when rates are lowered. In this case,
refinancing allows households to lower their mortgage
payments and spend more.

Second, rising rates can depress demand for housing
through an expectations/visk premium channel (channel 2).
As is true of any long-term asset, house prices are very
sensitive to changes in interest rates, through evolving
expectations about the future path of monetary policy
and house prices. This in turn affects individual behav-
ior (for example, homeownership decisions, mortgage
choices, and leverage) and hence the macroeconomy
(Kuchler, Piazzesi, and Stroebel 2023). For example,
optimism about future house price growth can be a key
determinant of house price booms (Kaplan, Mitman,
and Violante 2020). Conversely, if households expect
house prices will fall in the future, they tend to reduce
their demand for housing in the present. When the
demand for housing drops, it becomes harder to sell
houses. Lenders respond by raising rates on mortgages to
compensate for the increased risk of accepting less-liquid
collateral. Such a rise in the cost of borrowing further
depresses demand and the price of housing (Favilukis,
Ludvigson, and Van Nieuwerburgh 2017).

Third, once rising rates depress house prices, home-
owners’ consumption may fall through a wealth chan-
nel (channel 3), as home values are often their main
form of wealth (Kaplan, Mitman, and Violante 2020).
These direct effects are strengthened by a collateral
channel (channel 4), because homes serve as collateral
in mortgages (Kiyotaki and Moore 1997; Chapter 3
of the April 2008 World Economic Outlook [WEO];
Iacoviello and Neri 2010; Mian, Rao, and Sufi 2013;
Bhutta and Keys 2016; Beraja and others 2019).
Reduced access to credit because of depressed home
values can in turn lower household consumption.!?

Finally, changes in interest rates affect consumption
and investment through credit channels. The demand
for credit responds to changes in mortgage rates
through an interest rate channel (channel 5): when
policy rates rise, mortgage rates also tend to rise (van
Binsbergen and Grotteria 2023), reducing the demand
for credit and housing (Mian and Sufi 2009; Jorda,
Schularick, and Taylor 2015). This is often accompa-
nied by a contraction in the supply and composition of

10Relatedly, a risk-taking channel can amplify the collateral
channel: if banks take on more risk in low-rate environments, when
collateral is more valuable, a sharp repricing of collateral during a
hiking cycle can lead to bank distress, with implications for finan-

cial stability.
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credit (Bernanke and Gertler 1995; Chapter 2 of the

October 2016 Global Financial Stability Report), either

through a bank lending channel (channel 6), as a result

of higher funding costs—the interest paid by banks to
savers—or lower deposits, or through a balance sheet
channel (channel 7), if lenders reduce credit to riskier
households, anticipating that the net worth of borrow-
ers will fall and their default risk increase. Borrowers
cut their consumption as a result. Changes to credit
supply can also affect house prices (Mian and Sufi

2018), with knock-on effects on both consumption

and residential investment.

The subsequent sections focus on channels 1
through 5. The same channel may be associated with
multiple mortgage and housing characteristics.!!

For example:

o The cash flow channel (channel 1) will be stronger
where households are directly exposed to changes
in mortgage rates, that is, the interest rate channel
(channel 5) is active. This would be the case where
fixed-rate mortgages are rare, where household debt is
higher, or where credit is less restricted by macro-
prudential policies—that is, where loan-ro-value
limits are looser.

o The expectations/risk premium channel (channel 2)
can be stronger in regions where house prices have
risen faster and preexisting overvaluation is greater,
since households” house price expectations are
known to be backward looking (Kuchler, Piazzesi,
and Stroebel 2023). This effect is reinforced in
regions with larger housing supply restrictions, where
quantities respond less.

o The wealth channel and collateral channel (channels 3
and 4) will also be more pronounced where /ouse-
hold debt is higher or loan-to-value limits are looser,
because these factors make it easier for homeowners
to use their houses as collateral against additional
borrowing, including through cash-out refinancing.
Moreover, in places where housing supply restrictions
are higher, prices will tend to react more strongly
to changes in monetary policy. This direct wealth
effect is strengthened by collateral effects, since

Other characteristics may be relevant. For example, banking
sector characteristics such as competition, regulation, risk manage-
ment, and size may impact how policy rates transmit to mortgage
rates, and to real activity through the housing channels. In addition,
changes in housing policies such as real estate taxes or rent subsidies
may also matter. Finally, in some countries, the prevalence of
nonresident purchases may affect how monetary policy transmits to
house prices (Chapter 3 of the April 2018 Global Financial Stability
Report). These lie outside the scope of this chapter.
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house prices are more likely to be overvalued in these
regions, and thus households tend to be more lev-
eraged. All the factors discussed also depend on the
degree to which credit demand reacts to monetary
policy—the interest rate channel.

e The interest rate channel (channel 5) will have more
muted effects if regulatory loan-to-value limits are
stricter, because these shift borrowing toward wealth-
ier households, which rely less on debt and thus tend
to respond less to changes in monetary policy.

Housing Channels Vary Significantly
across Countries

To shed light on the housing channels described
in the previous section, this section studies empiri-
cally the importance of mortgage and housing market
characteristics using a local projections instrumental
variable framework (Stock and Watson 2018). The
first subsection assesses the importance of mortgage
market characteristics in a country-level panel of
advanced economies and selected emerging markets.
It also combines two characteristics in a model to
assess complementarities. The second subsection uses a
regional data set, with a reduced number of countries,
to assess the importance of housing market characteris-
tics. Both subsections map results back to the concep-
tual channels and study nominal house prices and real
consumption or income. Differences in characteristics
are not found to affect the transmission to investment.
On the technical side, to address the fact that policy
rates themselves respond to economic activity, both
subsections use newly constructed monetary policy
shocks based on deviations of actual rate decisions from

analysts’ expectations.!?

Mortgage Market Characteristics Matter

This subsection applies a local projections instru-
mental variable framework to a panel of 33 emerging
market and advanced economies!? to study the role of
three mortgage market characteristics in shaping the

12See Online Annex 2.3. Results are broadly robust to using
shocks cleaned for information effects, following Bauer and Swanson
(2023). Checo, Grigoli, and Sandri (2024) argue that data on these
surprises from Bloomberg are good measures of monetary shocks in
emerging markets.

B3Controls include time and country fixed effects and eight lags
of changes in the dependent variable and other macroeconomic out-
comes. See Online Annexes 2.4 and 2.5 for details. See Section 2.1.1
of Online Annex 2.1 for details on coverage.
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Figure 2.6. Heterogeneity in Mortgage Market Characteristics
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(iMaPP) Database; national authorities; and IMF staff calculations.

Note: The figure shows the cross-country distribution of the share of fixed-rate

mortgages (FRMs) as a proportion of the outstanding stock; regulatory

loan-to-value (LTV) limits on mortgages; and the ratio of household debt to GDP.
The horizontal line inside each box represents the median; the upper and lower

edges of each box show the top and bottom quartiles. Whiskers show the
maximum and the minimum. The sample covers 1998:Q4 to 2023:Q1.

transmission of monetary policy: (1) a new measure of
the share of FRMs in the stock of outstanding mortgag-
es,'4 (2) regulatory limits on the size of mortgages relative
to home values, or LTV ratios, which constrain leverage
at mortgage origination, and (3) the ratio of houschold
debt to GDD a proxy for the relative depth and relevance
of domestic mortgage markets. These characteristics can
be linked to some of the housing channels of monetary
policy transmission as discussed previously.

Mortgage market characteristics vary significantly
across countries (Figure 2.6). Fixed-rate mortgages are
rare or nonexistent in some countries (for example,
Finland and South Africa) but are the majority of
mortgages in others (Belgium, Mexico, and the United
States). At the same time, regulatory LTV limits can
be as restrictive as 45 percent in Korea, whereas in
many countries LTV limits are as high as 100 percent
or more (France, Germany, and the United States).!?

14Countries define fixed-rate mortgages differently. To improve com-
parability, mortgages are deemed fixed rate if nominal payments do not
reset within a year. Creating this new measure involved discussions with
several central banks. See Online Annex Table 2.2.2 for details.

150ther borrower-based measures (like debt-service-to-income or
debt-to-income ratios) are not studied here because granular data on
them are not available, although they may have an impact on credit
and thereby house prices (see Araujo and others 2020; Biljanovska
and others 2023; and Alam and others, forthcoming). LTV limits
are averaged across all mortgage types and constitute an upper limit.
Lenders may impose stricter requirements.

International Monetary Fund | April 2024 49

Household debt to GDP



WORLD ECONOMIC OUTLOOK—STEADY BUT SLOW: RESILIENCE AMID DIVERGENCE

Figure 2.7. Differential Effects of Monetary Policy Depending on Mortgage Market Characteristics
(Percentage points)
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Sources: Bank for International Settlements; Bloomberg Finance L.P.; European Central Bank; Eurostat; national authorities; and IMF staff calculations.

Note: Numbers on the horizontal axes in the panels represent quarters. Lines reflect the cumulative percentage point response to a 100 basis point change in policy
rates. Shaded areas represent 90 percent confidence intervals. Two groups for each characteristic are created: “High FRM” if share of FRMs is above the sample
median,“low FRM” otherwise; “LTV restricted” if LTV limits are below 100 percent, “LTV not restricted” otherwise; and “High household debt” if household debt to
GDP is above the sample median, “Low household debt” if otherwise. Diamonds indicate where the difference between coefficients is statistically significant at least
at the 10 percent level. For details, see Online Annex 2.5. FRM = fixed-rate mortgages whose nominal payments do not reset within a year as a share of outstanding
mortgages; LTV = regulatory loan-to-value limits.

Similarly, household debt is below 50 percent of GDP (Figure 2.7, panels 1 and 2). While there are no signif-
in some (for example, Chile, Colombia, and Israel) icant differences in the transmission of monetary pol-
and exceeds 100 percent of GDP in others (Australia, icy to house prices, a high share of FRMs significantly
Canada, and Norway). dampens the transmission of monetary policy to con-
sumption relative to when FRMs are rare, with these

Fixed-Rate Mortgages Dampen Monetary Policy differences becoming significant after five quarters.

Transmission to Consumption The differential effects on consumption reflect

The degree to which monetary policy is able to the cash flow channel and are likely driven by a delay
affect consumption depends on whether rates on in interest rate pass-through. When most mortgages
existing mortgages adjust to changes in policy rates have fixed rates, mortgage payments do not adjust as
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Figure 2.8. Differential Effects of Monetary Policy on

Consumption Depending on Shares of Fixed-Rate Mortgages
(Percentage points)
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Sources: Bloomberg Finance L.P.; European Central Bank; national authorities; and
IMF staff calculations.

Note: Numbers on the horizontal axis in the figure represent quarters. Lines depict
the cumulative differential response of real consumption to a 100 basis point
monetary policy shock when shares of fixed-rate mortgages are low compared
with when they are high, split along the sample median. The shaded areas indicate
90 percent confidence intervals. For details, see Online Annex 2.5.

quickly to a change in monetary policy (Online Annex
Figure 2.5.3). In this situation, many consumers will
not feel the pinch of rising policy rates until the rate
on their mortgage resets. This mechanism will tempo-
rarily reduce the strength of the cash flow channel.'®
Fixed-Rate Mortgages Matter More When Monetary
Policy Is Tightening

The ability to refinance is critical to understanding
the role of FRMs in the transmission of monetary
policy. When policy rates are lowered, borrowers with
FRMs who are able to refinance may reduce their
monthly mortgage payments. In this case, FRMs will
not limit the transmission of monetary policy as much.
But when policy rates are rising, most borrowers with
FRMs have no incentive to refinance, because they will
prefer to keep their mortgage payments at their lower
fixed rate. Hence, the differential effect of FRMs on
transmission is more relevant when monetary policy is
tightening than when it is loosening (Figure 2.8).17

16This is consistent with findings for the euro area (Calza,
Monacelli, and Stracca 2013; Pica 2021; Corsetti, Duarte,
and Mann 2022).

17See Wong (2019), Berger and others (2021), and Eichenbaum,
Rebelo, and Wong (2022). The magnitudes in Figures 2.7 and 2.8

are not comparable. See Online Annex 2.5 for details.
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Tighter Regulatory LTV Limits Delay Monetary
Policy Transmission

When regulatory LTV limits are above 100 per-
cent, that is, when they are not restricted,'® both
house prices and private consumption respond more
forcefully to monetary policy. For house prices, the
differential effect of LTV limits becomes significant
over time (Figure 2.7, panel 3). For example, eight
quarters after a 100 basis point increase (decline) in
policy rates, house prices drop (rise) by 1 percentage
point when LTV limits are restricted and by 4 per-
centage points when LTV limits are not restricted. The
effects of monetary policy on consumption materialize
significantly faster when LTV limits are not restricted,
although these differences dissipate after four quarters
(Figure 2.7, panel 4). This difference by the fourth
quarter is economically large: the effect when LTVs are
restricted is about half of what it is when they are not.

Tighter LTV limits, since they imply larger down
payments, typically more acutely restrict the ability of
poorer households to borrow. Hence, house prices and
consumption may respond more when LTV limits are
not restricted, since the borrower pool includes poorer,
more indebted households, which typically have a
higher marginal propensity to consume. In addition,
leverage may be higher where properties are most
overvalued, making house prices more sensitive to policy
rate changes, consistent with the findings of the next
subsection. Why might the effects on house prices be
stronger than those on consumption? Unless existing
homeowners can use their homes as collateral for loans
to finance nonhousing expenditures (through cash-out
refinancing), developments in house prices are unlikely
to affect aggregate spending.!? Since cash-out refinanc-
ing is rare in most countries, the collateral and wealth
channels are likely to be less relevant than the interest rate
channel, which is active at the time of home purchases.

Household Indebtedness Strengthens and Accelerates
Monetary Policy Transmission

Similarly to the results for LTV limits, where
households are more indebted, monetary policy has a
stronger effect on house prices (Figure 2.7, panel 5).

18While LTV limits are measured ex ante, they may not always be
fully exogenous to monetary policy decisions ex post.

19The literature estimates the average propensity to consume out
of changes in housing wealth to be between 5 and 7 percent in the
United States, with the effect driven by a loosening of borrowing
constraints and home equity extraction (Mian, Rao, and Sufi 2013;

Aladangady 2017).
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Eight quarters after a change in monetary policy, Figure 2.9. Effects of Monetary Policy on Consumption

nominal house prices respond about 3 percentage (Percent of steady-state level)

points more when household debt ratios are above
. . 05- -
the sample median relative to when they are below.

In addition, the consumption response to a monetary

policy impulse is significantly faster if debt is higher
(Figure 2.7, panel 6), even if statistically the difference
winds down after three quarters.

Countries with higher household debt tend to be
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gages to purchase a property. Hence, housing transac-
tions are generally more affected by changes in policy

rates, through credit demand and the interest rate chan-

nel. Consistent with the effects for LTV limits, monetary
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policy seems to have slower pass-through to private con- 0 1

sumption, although both reach average effects over the

Source: IMF staff calculations.

Note: Based on the model of Chen and others (2023). Numbers on the horizontal
axis in the figure represent quarters. Lines reflect the response to a 100 basis
point change in policy rates. Tight and loose LTV stand for LTV of 0.75 and 0.9,
respectively. High and low FRM stand for a share of fixed-rate mortgages of 0.95

long term.?° This suggests that ultimately what matters
is the degree to which existing mortgage borrowers are
exposed to interest rate changes, which takes precedence

over the collateral channel and the wealth channel.

LTV Limits and the Prevalence of Fixed-Rate
Mortgages Are Highly Complementary

Up to this point, mortgage market characteristics have
been examined individually for expositional and tech-
nical reasons. This subsection uses the two-agent New
Keynesian model with housing and leverage of Chen and
others (2023) to illustrate the joint effects of the share of
fixed-rate mortgages and regulatory LTV limits.

Model simulations suggest that the prevalence of
FRMs and the effects of LTV limits reinforce each
other. Figure 2.9 shows that the transmission of
monetary policy to household consumption is weakest
under more restrictive LTV limits and highly prevalent
FRMs (the blue line in the figure). The complemen-
tarity between the two characteristics is seen in the
greater rise in transmission when moving from high
to low FRMs, given loose LTV limits (by 17 percent
from the red to the yellow line) versus tight LTV limits
(by 13 percent from the blue to the green line), and
when moving from loose to tight LTV limits, given
low FRMs (by 23 percent from the green to the yellow
line) versus high FRMs (by 19 percent from the blue
to the red line). The direction and timing of marginal
effects are consistent with the earlier empirical results,
although magnitudes cannot be compared directly.

20Results are similar when the share of households with mortgages
is used as an interaction term (see Online Annex Figure 2.5.1). The
result is also broadly consistent with findings in Corsetti, Duarte,
and Mann (2022).
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and 0.7, respectively. See Online Annex 2.7 for details. FRM = fixed-rate
mortgages whose nominal payments do not reset within a year as a share of
outstanding mortgages; LTV = regulatory loan-to-value limits.

Housing Market Characteristics Matter

To estimate the sensitivity of monetary policy
transmission to housing market characteristics, which
vary significantly within countries, this section applies
a local projections instrumental variable framework to
a regional cross-country data set. This time, however,
time-country fixed effects are included.?! The first
characteristic, “housing supply restrictions,” reflecting
local regulations that constrain land use or limit the
supply of housing, is proxied by population density
and has been shown to account for most regional vari-
ation in house prices in the United States (Saiz 2010).
The second, “house price overvaluation,” is measured
through deviations from the regional long-term
house-price-to-income ratio.?? These characteristics
shed light on the wealth, collateral, and expectations
channels, as discussed conceptually in the section “The
Housing Channels of Monetary Policy Transmission”
and clarified further in the present subsection. Both
housing market characteristics exhibit a right-tailed

21Controls include 12 lags of log differences in the dependent
variable and other macroeconomic outcomes. See Online Annex 2.6
for details.

22Housing overvaluations are computed as deviations from the
long-term house price-to-income ratio. More sophisticated paramet-
ric models considering multiple drivers of house prices could provide
more accurate estimates of overvaluation (see, for example, Igan and
Loungani 2012).
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Figure 2.10. Differential Effects of Monetary Policy Depending on Local Housing Market Characteristics
(Percentage points relative to base effect)
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Sources: CBS Open Data; CEIC Data Company Limited; Eurostat; Organisation for Economic Co-operation and Development; national authorities; and IMF staff
calculations.

Note: See Online Annex Table 2.1.4 for the list of sources on national authorities’ data. Numbers on the horizontal axes in the panels represent quarters. Solid lines
represent the cumulative response to a 100 basis point change in the policy rate. The shaded areas indicate 90 percent confidence intervals. Differential effects of
supply restrictions (house price overvaluation) denote relative effects between regions in the top 10th percentile of population density (regions with price-to-income

ratio in the top 25th percentile of their own distribution) compared to other regions.

distribution (Online Annex Figure 2.6.2), suggesting
that nonlinearities may be important. The outcome
variables studied are nominal house prices and real
GDP per capita, the latter serving as a proxy for
consumption, as a result of data limitations.

Housing Supply Restrictions Strengthen the
Transmission of Monetary Policy

Following a 100 basis point tightening (loosening)
of policy rates, nominal house prices decline (rise) by
an additional 3 percentage points after eight quarters
in areas with restricted housing supply, compared
with areas where supply is less restricted (Figure 2.10,
panels 1 and 2). This effect is 50 percent larger than
the average effect of monetary policy on house prices.
Concurrently, real GDP per capita also undergoes an
additional decline (rise) of 2 percentage points at peak
in supply-restricted regions (about one-third larger
than the corresponding average effects). The effects of
monetary policy in housing-supply-restricted regions

also seem more back-loaded.

Changes in policy rates affect the demand for
housing through the interest rate channel. However,
the same shift in demand and mortgage rates leads
to larger changes in house prices in supply-restricted
regions. This in turn results in decreased private con-
sumption and GDP through both the wealth channel
and the collateral channel®

Recent House Price Overvaluation Strengthens the
Transmission of Monetary Policy

Similarly, following a tightening (loosening) of policy
rates by 100 basis points, the peak fall (rise) in nominal
house prices is 1.5 percentage points greater in areas
with recent house price overvaluation relative to those
without (Figure 2.10, panels 3 and 4). The effects are
again large, about three-quarters of the average effect
of monetary policy on house prices. At the same time,
real GDP per capita declines (rises) an extra percentage

23See Albuquerque, Iseringhausen, and Opitz (2024) for similar
findings for the United States.
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Figure 2.11. Differential Effects of Monetary Policy on House
Prices Depending on Supply Restrictions
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Sources: CBS Open Data; CEIC Data Company Limited; Eurostat; Organisation for
Economic Co-operation and Development; national authorities; and IMF staff
calculations.

Note: See Online Annex Table 2.1.4 for the list of sources on national authorities’
data. Numbers on the horizontal axis in the figure represent quarters. Solid red
(blue) line represents the cumulative response to a 100 basis point loosening
(tightening) in the policy rate. The shaded areas indicate 90 percent confidence
intervals. Diamonds indicate where the difference between coefficients is
statistically significant at the 10 percent level. Differential effects of supply
restrictions (house price overvaluation) denote relative effects between regions in
the top 10th percentile of population density (regions with price-to-income ratio in
the top 25th percentile of their own distribution) relative to other regions.

point in regions with recent house price overvaluation
(about two-thirds of the average effect). The differential
effect is back-loaded for GDP per capita but not for
house prices, which peak at about five quarters.

Sharp rises in house prices are often driven by
overoptimism about future house prices (expectations
channel). These are typically accompanied by excessive
leverage (collateral channel), giving rise to spirals of fall-
ing house prices and foreclosures when monetary pol-
icy tightens. Income and consumption decline through
the expectations, collateral, and wealth channels.?*

Supply Restrictions and Price Overvaluation Matter
More When Monetary Policy Tightens

Furthermore, the analysis suggests that supply con-
straints and overvalued house prices matter more when
rates are rising, although the lower power of this spec-
ification means that symmetry can be rejected only for
house prices and in the first two quarters (Figure 2.11;
Online Annex Figure 2.6.1). Houscholds in areas with
supply constraints, overvalued housing, or both tend to

24See similar findings for the United States in Chodorow-Reich,
Guren, and McQuade (2024).
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be more leveraged. Thus, one possible explanation for
this asymmetry is the shape of the leverage distribu-
tion: fewer households become borrowing uncon-
strained after an easing of monetary policy than those
that become more constrained when monetary policy
tightens.?

Putting It Together: The Strength of the Housing
Channels across Countries

The heat map in Figure 2.12 shows that the degree
of transmission of monetary policy varies significantly
across countries (based on 2022 data or the latest
available). The first three columns focus on mortgage
market characteristics: the share of fixed-rate mort-
gages, regulatory LTV limits, and household debt.
Meanwhile, the fourth and fifth columns focus on
housing market characteristics: housing supply restric-
tions and the degree of house price overvaluations.?
Darker reds depict countries with stronger monetary
policy transmission based on the cross-country distri-
bution for each variable, whereas lighter reds indicate
the opposite. Countries with the strongest transmission
are at the top of the figure; those more likely to have
the weakest transmission are at the bottom.

Countries such as Australia and Japan appear to
have stronger housing channels of monetary policy
transmission, with low shares of fixed-rate mort-
gages, less-restrictive LTV limits, high household
debt (only to some extent Japan), and a somewhat
elevated proportion of the population living in
housing-supply-restricted areas.?” In contrast, countries
such as Colombia, Hungary, and Israel are more likely
to exhibit weaker transmission, with notably low levels
of household debt and of supply constraints.

Important caveats are that columns in the figure
cannot be compared or aggregated for each country
and that the figure focuses solely on housing chan-
nels. The relevance of other channels may vary across

countries; for example, the exchange rate channel is a

25See Hedlund and others (2017), Huang and Tang (2012), and
Albuquerque, Iseringhausen, and Opitz (2024) for similar findings.

26Both housing market characteristics are evaluated using
regional data, and neither is indicative of national-level averages
for population density or house price overvaluation. See notes to
Figures 2.12 and 2.14.

27Chile is not mentioned despite being close to the top of Figure
2.12 to account for the fact that mortgage payments in Chile vary
with inflation. Thus, monetary policy transmission to mortgage
payments is likely to be weaker relative to the case in which mort-
gages adjust to market rates.
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Figure 2.12. Heterogeneity in Monetary Policy Transmission
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Sources: Bank for International Settlements; CEIC Data Company Limited; European

Central Bank; Eurostat; Integrated Macroprudential Policy (iMaPP) Database;

Organisation for Economic Co-operation and Development; national authorities;

and IMF staff calculations.

Note: Fixed-rate mortgages are the share of the total outstanding stock, 2022:Q4

(or latest available). Fixed-rate mortgages exclude mortgages that adjust to

inflation (as in Chile); LTV limits are the regulatory loan-to-value limits, averaged
across all mortgage types, 2021:Q4; HH debt is the household credit-to-GDP ratio,
2022:Q4; supply constraints are the proportion of population living in areas with
high population density, 2022:Q04 (or latest available). Regions above the 90th
percentile of population density within each country are defined as high-population-
density areas; overvaluation is the median price-to-income ratio (PIR) in overvalued
areas, 2022:Q4 (or latest available). A region is defined as overvalued if its PIR is
above the 75th percentile of its regional time series. For each of the five criteria,

countries obtain a score between 1 and 4 reflecting their percentile in the

cross-country distribution. Judgment is used for borderline cases. Countries are
ranked based on their average score. White cells indicate missing data. Economy

list uses International Organization for Standardization (ISO) country codes.

Fixed-Rate LTV HH Supply Over-
Mortgages Limits Debt Constraints  valuation

key channel for emerging and highly open economies
(Brandio-Marques and others 2020).

Still, the ranking in the heat map lines up broadly
with actual changes in house prices and real con-
sumption since the start of each country’s most recent
hiking cycle (Figure 2.4), although many other shocks
drive both variables beyond monetary policy. For
example, countries such as Colombia and Hungary
have experienced more significant house price and real
consumption growth since the onset of the monetary
policy tightening cycle. In contrast, in Australia, house
prices declined significantly before recovering recently,
and real consumption has been stagnant.

Housing Channels May Have Weakened in
Many Countries

Complicating the assessment of the strength of the
housing channels of monetary policy is the fact that
mortgage and housing market characteristics them-
selves change over time, although at a slow pace. This
section documents the evolution over time and across
countries of the previously studied mortgage and hous-
ing market characteristics and then draws insights into
how monetary policy transmission may have shifted
by applying the documented changes in mortgage and
housing market characteristics to the estimates from

the previous section.

Shifting Mortgage and Housing Market
Characteristics . . .

Mortgage market characteristics have changed
significantly in some countries since the global finan-
cial crisis. Fixed-rate mortgages have become more
prevalent (Figure 2.13), with the increase driven by
low rates, as discussed previously. Regulatory LTV
limits have either tightened or remained stable (Online
Annex Figure 2.2.6). Household debt ratios have
increased in some countries, notably Chile, France,
and Korea, but decreased in others, such as Denmark,
Ireland, and Spain (Online Annex Figure 2.2.7).

Housing markets have also undergone notable
changes, particularly during the pandemic (Online
Annex Figure 2.2.8). In most countries analyzed,
the national-level housing supply is now likely to be
more elastic as a result of migration from densely
populated urban areas to less dense rural or suburban
areas during the pandemic years. Regarding house
price overvaluation, observed changes have been
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Figure 2.13. Changes in the Share of Fixed-Rate Mortgages
(Percentage points)
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Sources: European Central Bank; national authorities; and IMF staff calculations.
Note: Diamonds denote values at 2011:Q1 (or earliest available); bars denote
values at 2022:Q4 (or latest available). Red bars denote countries for which the
share of FRMs in stock decreased between 2011:Q1 and 2022:Q4; blue bars
denote countries for which the share of FRMs in stock increased. For further
details and definitions, see Online Annex Table 2.2.2. Economy list uses
International Organization for Standardization (ISO) country codes. excl. =
excluding; FRM = mortgages whose nominal payments do not reset within a year
as a share of outstanding mortgages; WRL = world.

more balanced. In some countries, areas that were
overvalued in 2019 have seen stagnant or declining
price-to-income ratios (for example, Finland and
Hungary) as people moved away from previously
overvalued regions, contributing to a more even distri-
bution of valuations across regions within a country.
However, in other countries the reverse has happened:
house price overvaluation has risen precisely where
house prices were already overvalued (for example,
Mexico and The Netherlands).

... Suggest Weaker Transmission Now in
Many Countries

Figure 2.14 illustrates the implications of the shifts
in characteristics for the transmission of monetary pol-
icy. The first three columns present a summary of the
developments in mortgage markets between 2011 and
the latest available data; the fourth and fifth columns
summarize the changes in housing market characteris-
tics between 2019 and 2022.28 Shades of blue on the

28The reason for this different timing is that housing markets
shifted significantly during the pandemic.
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Figure 2.14. Changes in Monetary Policy Transmission
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Sources: Bank for International Settlements; CEIC Data Company Limited,;
European Central Bank; Eurostat; Integrated Macroprudential Policy (iMaPP)
Database; Organisation for Economic Co-operation and Development; national
authorities; and IMF staff calculations.

Note: Fixed-rate mortgages are the change in the share of the total outstanding
stock, from 2011:Q1 (or earliest available) to 2022:Q4 (or latest available). Fixed
rate mortgages exclude mortgages that adjust to inflation (as in Chile); LTV limits
are the change in regulatory loan-to-value limits, averaged across all mortgage
types, from 2011:Q1 to 2021:Q4; HH debt is the change in household
credit-to-GDP ratio, from 2011:Q1 to 2022:Q4; supply constraints are the
population growth differential between areas with high and low population density,
from 2019:Q4 to 2022:Q4 (or latest available). Regions above the 90th percentile
of population density within each country are defined as high-population-density
areas; overvaluation is the median price-to-income ratio (PIR) growth differential
between overvalued and nonovervalued areas, from 2019:04 to 2022:Q4 (or latest
available). A region is defined as overvalued if its PIR is above the 75th percentile
of its regional time series. For each of the five criteria, countries obtain a score
between 1 and 3 reflecting their percentile in the cross-country distribution within
positive and negative changes. Judgment is used for borderline cases. Gray cells
indicate no change. Countries are ranked based on the order of Figure 2.12. White
cells indicate missing data. Economy list uses International Organization for
Standardization (ISO) country codes.
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heat map indicate changes in characteristics that imply
weakening in monetary policy transmission, whereas
shades of red indicate strengthening. Gray represents
no change in transmission. Shades are based on a
country’s position within the cross-country distribution
of changes of the same direction. Countries are listed
in the same order as in Figure 2.12, which shows the
overall strength of transmission—with the strongest
transmission at the top and the weakest at the bottom.

Changes in mortgage market characteristics in
countries such as Canada, Chile, and Japan suggest a
strengthening of the transmission of monetary policy,
driven mainly by a declining or stable share of FRMs,
an increase in debt, and more constrained housing sup-
ply. Transmission in Hungary, Ireland, Portugal, and
the United States, however, seems to have weakened,
as characteristics there have moved in the opposite
direction. At the global level, the heat map points to a
decline in the transmission of monetary policy through
the cash flow, wealth, and collateral channels, albeit to
varying degrees across countries. Contributing factors
include increased adoption of fixed-rate mortgages,
tighter LTV limits, lower debt, outmigration from
densely populated areas, and house price deflation in
some previously overvalued areas.

Here, again, the heat map ignores changes in
channels of transmission beyond housing and thus
gives only a partial view of the changing strength of
monetary policy transmission. The fact that policy
rates have been raised over the last two years at a
speed, degree, and breadth that is unprecedented in the
last several decades may have also affected the trans-
mission of monetary policy. Box 2.1 examines another
channel—the interest rate pass-through channel—in
Europe; Box 2.2 discusses the role of real estate in
China’s relatively weak transmission.

Policy Implications

Monetary policy affects economic activity through
housing. The strength of these housing channels
varies significantly across countries and has weak-
ened recently in several economies. These findings
hold implications for macroprudential and monetary
authorities.

First, regarding borrower-based macroprudential
measures, this chapter does not study their effective-
ness. A large body of literature establishes that tighter
macroprudential regulation improves financial and

economic stability and therefore should be set with
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those objectives in mind. This chapter takes the level
of regulation as given and finds that monetary policy
may have smaller effects in countries with relatively
tight regulation. This is because borrowers are on
average less leveraged and so are not as sensitive to
changing interest rates. This is desirable because it
allows monetary policy to focus on managing aggregate
demand and price pressures and thereby to act more
freely, without fear of precipitating a financial crunch.

Second, turning to monetary policy, the chapter’s
findings suggest that a deep, country-specific under-
standing of housing channels is important and can
help in calibrating and adjusting policy. In countries
where the housing channels are strong, monitor-
ing housing market developments and changes in
household debt service can help identify early signs
of overtightening. Where monetary policy transmis-
sion is weak, more forceful early action can be taken
when signs of overheating and inflationary pressures
first emerge.

But what about now? Most central banks have made
significant progress toward their inflation targets. It
could follow from the discussion that if transmission
is weak, erring on the side of too much tightening is
always less costly. However, overtightening, or leaving
rates higher for longer, could nevertheless be a greater
risk now. While fixed-rate mortgages have indeed
become more common in many countries, fixation
periods are often short. Over time, and as rates on
these mortgages reset, monetary policy transmission
could suddenly turn more effective and thereby depress
consumption. Although central banks already incor-
porate this possibility in their decisions, the effects
on consumption could still be larger than expected.
Financial instability could also follow if defaults rise
abruptly. This is especially true in countries where
households are highly indebted or where bankruptcy
laws favor borrowers. The sharp rise in house prices
during the pandemic has also rendered some markets
overvalued. These may be more likely to correct if rates
remain high for long, particularly where macropruden-
tial policies did not prevent the buildup of leverage.
With a view to the next tightening cycle, prudential
authorities should add instruments such as caps on
debt-service-to-income ratios, if not already in place, to
prevent such financial stability side effects of mon-
etary policy.

In sum, the longer rates are kept high, the greater
the likelihood that households will feel the pinch, even

where so far they have been relatively sheltered.
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Box 2.1. Interest Rate Pass-Through in Europe

This box finds that some bank interest rates in Europe
may have become less sensitive to changes in policy rates.
The effect of monetary policy on bank interest rates
(“pass-through’) is an important ingredient of monetary
policy transmission.

In the postpandemic tightening cycle in Europe,
pass-through has been heterogeneous across types
of interest rates (Figure 2.1.1). Pass-through seems
highest to time deposits, followed by that to mortgages
and to loans to nonfinancial corporations. Relative
to past cycles, pass-through in Europe has weakened
somewhat, except for that to nonfinancial corporation
time deposits and loans.

The effects on real activity of mortgage rate
pass-through depend on mortgage market characteristics
such as the prevalence of variable-rate mortgages and the
share of households with mortgages. In some European
countries, pass-through to outstanding mortgages is
high, but the share of households with mortgages is
relatively low. This softens monetary transmission
(top-left quadrant in Figure 2.1.2). In others, strong
pass-through, in combination with a high stock of
mortgages (top-right quadrant), can imply large changes
in household debt-service costs. The annual increase
in mortgage-servicing costs relative to mid-2022 varies
significantly across the euro area (Figure 2.1.3), from
Portugal at 1.2 percent of GDP to Malta at virtually zero.

The authors of this box are Luis Brandao-Marques and Florian
Misch, based on Beyer and others (2024).
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Figure 2.1.1. Pass-Through to Bank Interest

Rates over Time
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Sources: Beyer and others 2024; and IMF staff

calculations.

Note: Pass-through is based on regression analysis in the
spirit of Burstein and Gopinath (2014). The differences
between solid bars are statistically significant at the

10 percent level or better. EA-12 comprises Austria,
Belgium, Finland, France, Germany, Greece, Ireland, Italy,
Luxembourg, The Netherlands, Portugal, and Spain. HH =
household; NFC = nonfinancial corporation; O/N = overnight.
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Box 2.1 (continued)

Figure 2.1.2. Pass-Through and Share of

Households with Mortgages (2021-23)
(Ratio)
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Note: Interest rate betas are defined as the ratio of the
cumulative increase in rates of existing mortgages to the
cumulative increase in the policy rate in the postpandemic
hiking cycle. Economy list uses International Organization for
Standardization (ISO) country codes. CESEE = Central,
Eastern, and Southeastern Europe.

Figure 2.1.3. Changes in Mortgage Service

Costs after European Central Bank Hikes
(Percent of 2022 GDP; refers to July 2022
mortgage stock)
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Box 2.2. China’s Monetary Policy and the Housing Market

In China, the transmission from policy rates to the real
economy through the housing market has been weak.
Increasing reliance on interest-rate-based tools could help
improve policy rate transmission to households.

Before the recent downturn in China’s property sec-
tor, the country’s housing market exhibited sensitivity
to shifts in short-term interest rates. Lower short-term
borrowing costs were followed by accelerating house
price growth (Figure 2.2.1, panel 1), suggesting an
impact of policy rates on the housing market through
the expectations/risk premium and credit channels.
However, the relationship between house prices and
borrowing costs has weakened since the property sec-
tor downturn began in mid-2021, with nonmonetary
factors, including developer distress and large inven-
tories of unfinished homes, playing a more significant
role in housing market dynamics.

Changes in short-term interest rates have a more
muted impact on consumption (Figure 2.2.1, panel 2),
indicating limited transmission through the wealth
and collateral channels. In the past, wealth effects have
been subdued overall, since a preference for home-
ownership is often associated with higher saving rates,
largely because of the rising burden of house purchases
relative to income (IMF 2022). Restrictions on home

The authors of this box are Henry Hoyle and Estelle Xue Liu.

equity credit and low regulatory mortgage loan-to-value
limits—60 percent, which is close to the 10th percentile
in a cross-country comparison (Figure 2.6)—further
weaken the sensitivity of consumption to interest rates
through the collateral channel.

In China’s most recent property downturn and
monetary easing cycle, transmission via the cash flow
channel has also been relatively weak. Despite the
prevalence of floating interest rates, existing borrow-
ers have seen limited benefits, because benchmark
reference rates have adjusted only modestly, reflecting
limited use of interest-rate-based policy easing. At the
same time, interest rates on new mortgages—Iless influ-
enced by short-term interest rates—have noticeably
declined, thanks to relaxed mortgage rate regulations.
This reduction, however, has not benefited existing
mortgage holders given the lack of a well-established
refinancing mechanism.

Recent monetary policy easing, in the form of
multiple rate cuts, has had only a limited impact
on housing-related interest rates. This highlights
problems in policy transmission across the interest
rate structure, which prompted a one-time mort-
gage rate cut in September 2023. Increasing use of
interest-rate-based tools to ease monetary policy, as
opposed to greater reliance on credit policies, will
help ensure more effective policy transmission via the
housing channel.

Figure 2.2.1. China: Short-Term Market Interest Rates and House Price Growth
(Lagged short-term market interest rate index, four-quarter change)
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Note: Red squares denote the period after onset of housing downturn in 2021:Q3; blue squares denote 2010:02-2021:Q2.
Interest rate index shows the change in the first four principal components of 12 short-term interest rates. House prices
are the average secondary market price change for 70 cities. Data are quarterly. Lag is four quarters.
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