S V E R

G

E

R

RIKSBANK

Staff memo

How are
household
cashflows and
consumption
affected by
higher interest
rates?

Peter Gustafsson
Marie Hesselman
Bjorn Lagerwall

Monetary Policy Department

K §S B A N K






A staff memo provides members of the Riksbank’s staff with the opportunity to publish slightly
longer, advanced analyses of relevant issues. It is a publication for civil servants that is free of
policy conclusions and individual standpoints on current policy issues. Staff memos are
approved by the appropriate Head of Department. This memo has been produced by staff at
the Riksbank’s Monetary Policy Department.



Table of contents

SUMMARY 5

HOW ARE HOUSEHOLD CASHFLOWS AND CONSUMPTION AFFECTED BY HIGHER INTEREST RATES? 6
HOUSEHOLD DEBT HAS RISEN AND THE INTEREST-RATE FIXATION PERIOD HAS BECOME SHORTER 7
HOW DOES MONETARY POLICY AFFECT HOUSEHOLD CONSUMPTION IN THEORY? 9

The traditional channel: The real interest rate affects the trade-off between consumption today
and in the future 9

Household balance sheets and indebtedness can influence the effects of monetary policy on
consumption 10

The cashflow channel: An interest rate rise transfers income between borrowers and savers 11
Empirical studies suggest that the cashflow effect is significant 12

DIRECT EFFECTS OF THE INTEREST RATE ON HOUSEHOLD DISPOSABLE INCOME 13
Households' interest-rate sensitivity has increased 17

Microdata suggests significant heterogeneity among households 18

HOW DOES THE CASHFLOW CHANNEL AFFECT HOUSEHOLD CONSUMPTION? 19

The significance of the cashflow channel if the marginal propensity to consume differs from
household to household 20

CONCLUDING DISCUSSION 22
REFERENCES 24



Summary

The Riksbank’s interest rate path indicates that the repo rate will rise in the coming years. The higher
interest rate will affect household disposable income and lead to a redistribution from borrowers to
savers. This can give rise to a negative aggregate effect on consumption due both to interest income
rising less than interest expenditure and to household consumption reacting more to an increase in
interest expenditure than to an increase in interest income.

To estimate the significance of such a “cashflow channel”, we calculate in this staff memo how
household disposable income is affected by an increase in the interest rate of 1 percentage point. The
calculation shows that, all other factors being equal, disposable household income decreases by about
1 per cent.

The higher expenditure caused by the rate rise affects different groups of households in different
ways. For borrowers, income is subdued by an average of just under 2 per cent and for households
with the highest debt-to-income ratios (over 600 per cent), income falls by 6 per cent.

How household consumption is affected when disposable income falls depends on the behaviour
of individual households. If highly indebted households have a higher marginal propensity to consume
(MPC) than households with a low level of debt, household consumption is affected more than if the
MPC is the same for all households.

IH



How are household cashflows and consumption
affected by higher interest rates?

Peter Gustafsson, Marie Hesselman and Bjérn Lagerwall®
The authors work in the Riksbank’s Monetary Policy Department.

Swedish household debt has increased rapidly over a long period of time, while the
average interest-rate fixation period for households has decreased. They are therefore
more exposed to rising interest rates than before. A contributory factor to the
increased indebtedness is the low interest rate, which can primarily be explained by a
global trend of falling interest rates over a long period of time. An increasing number of
central banks are expected to normalise their monetary policies in the years ahead
even if policies in many countries are expected to remain very expansionary. The
Riksbank is among those central banks that have signalled a gradual increase in the
policy rate.

This staff memo aims to highlight how rising interest rates would affect household
disposable income and discusses the possible consequences for household
consumption. It also presents how households’ interest expenditure and interest
income are affected by a higher interest rate. The ultimate effect on household
consumption depends on how different households react to the change in income.

By way of introduction, we provide a brief background and a review of what research
has to say about the theoretical relation between interest rates and consumption.
Thereafter, we present how household disposable income changes when the repo rate
rises by 1 percentage point. Finally, we discuss how the change might affect
consumption if we make various assumptions about how different groups of
households react to the change in income.

However, the calculations only take into account the direct effects of interest rate
adjustments on household disposable income. In the calculations, we therefore
disregard a number of channels (including other income, confidence and price
adjustments to household assets), through which the interest rate can affect household
consumption.

1We would like to thank Jan Alsterlind, Paola Di Casola, Bo Enegren, Mattias Erlandsson, Daria Finocchiaro, Jesper Hansson, Jens Iversen, Peter van
Santen, Asa Olli Segendorff, UIf Sdderstrom, Anders Vredin and Karl Walentin for discussions and their valuable comments on earlier drafts. The
opinions expressed in this staff memo are those of the authors and are not to be seen as the Riksbank’s standpoint.



Household debt has risen and the interest-rate
fixation period has become shorter

Household debt has increased rapidly over the last 20 years (see Figure 1). In mid-2017, household
debt comprised about 180 per cent of disposable income, which means that indebtedness has
basically doubled since the mid-1990s.

Figure 1. Household debt and disposable income
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Sources: Statistics Sweden and the Riksbank

A contributory factor to the rising indebtedness is the global decline in real interest rates. Since the
end of the 1990s, real interest rates have fallen in both Sweden and countries like the United States
(see Figure 2). The decline in global real interest rates can be explained both by structural factors that
have increased the willingness to save and reduced the willingness to invest, including demographical
factors, more skewed income distribution and slower technological development, and by cyclical
factors linked to the financial crisis and the euro crisis (see Sveriges Riksbank, 2017a).



Figure 2. Real interest rates in Sweden and the United States
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Note. 10-year yield on real government bonds in Sweden and the United States. Swedish real interest rates are zero coupon yields interpolated from
bond prices using the Nelson-Siegel method.

Sources: US Federal Reserve and the Riksbank

Other factors that explain the increasingly high indebtedness include greater household wealth, more
home ownership and a rapidly growing population (see Finansinspektionen et al. 2015).

The proportion of loans with shorter interest-rate fixation periods has also increased in Sweden
since the mid-1990s. In mid-2017, loans for housing purposes with an interest-rate fixation period of
less than 1 year comprised about 70 per cent of the outstanding loan stock, compared with 40 per
cent in 2004 (see Figure 3).2 About 80 per cent of new loan agreements and renegotiated agreements
for housing purposes have an interest-rate fixation period of less than 1 year.

2For possible reasons behind households’ choice of interest-rate fixation period, see Holmberg et al. (2015).



Figure 3. Share of outstanding loans for housing purposes with a fixed-rate period of up to 1 year and a fixed interest rate
Per cent of outstanding loans
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The increased indebtedness and ever-shorter interest-rate fixation periods for mortgages have
sparked a discussion on whether household consumption has become more sensitive to interest rates.
The Riksbank has previously discussed different aspects of households’ interest-rate sensitivity; see,
for instance, Johansson et al. (2011), Sveriges Riksbank (2014a), Holmberg et al. (2015) and Sveriges
Riksbank (2017b).

How does monetary policy affect household
consumption in theory?

The traditional channel: The real interest rate affects the trade-off
between consumption today and in the future

A common element in macroeconomic models is that the real interest rate affects households’ choice
between consuming today and consuming in the future. Monetary policy affects the real interest rate
and thereby consumption during a limited period as prices are slow-moving. Households are assumed
to maximise the utility of consumption over many periods. The “Euler equation” describes optimal
household consumption in two periods:

U'(C) = B + 1)U (Crsn)-

The equation says that the marginal utility of consuming in a period, U'(C;), compared with the
marginal utility of consuming in the next period, U'(C. 1), depends on the relationship between the
real interest rate and the preference of households to consume today, measured by the “discount



factor”, B.2 If we assume a logarithmic utility function, U(C) = In(C), so that the marginal utility can
be expressed as U'(C) = 1/C, we derive the following simple relationship between household
consumption today and in the future:

Cora _ B(1+7).
Ce
If = 1/(1 + r), so that the discount factor is exactly equal to the real interest rate, the household
will then want to consume the same amount in both periods. A higher real interest rate means that
the household consumes relatively more in the next period and less in the current period. The higher
real interest rate hence gives rise to a substitution effect in consumption.*

According to classic consumption theory (“permanent income hypothesis”), the level of
consumption in a given period is determined by the total expected future household income,
discounted with the real interest rate, i.e. the permanent income.® A (temporary) change in current
income therefore has a very limited effect on permanent income and hence also on consumption.® In
other words, households can cope with reduced income today by borrowing and thereby even out
consumption as they wish.

Household balance sheets and indebtedness can influence the effects
of monetary policy on consumption

The permanent income hypothesis, and similar consumption theories like the life-cycle hypothesis,
predicts a weak correlation between a household’s current income and consumption. Empirical
studies have often found that this correlation is relatively strong. One explanation for this may be that
certain households have limited access to credit and cannot take loans to consume when their income
is low.” Even if the households with limited access to credit are forward-looking and rational, their
consumption can therefore have a strong correlation with their current income.?

A question that has emerged both in Sweden and internationally, and that has once again become
topical after the financial crisis, is whether the impact of monetary policy is affected by household

3The derivation of the Euler equation which describes the relation between marginal utility in different periods based on a maximisation of the
household’s utility function over all periods and an intertemporal budget constraint, which says that the present value of consumption in all periods
must be equal to the present value of all income. We disregard uncertainty. It is normally assumed that households have a preference for consuming
today, sothat § < 1.

4 As regards how the level of consumption today is affected by an elevated real interest rate, macroeconomic theory refers not only to the
substitution effect but also an income effect and a wealth effect. The income effect shows that the present value of all future consumption decreases,
which enables an increased level of consumption for a given wealth. The wealth effect shows that the present value of future income, wealth,
decreases, which instead tends to subdue the level of consumption. For the logarithmic utility function, the income and substitution effects cancel
each other out. The intuition for this is as follows: The present value at the time t of consumptionin t + 1is C,,/(1 + 7). According to the Euler
equation above, we have that C;,., = C; B(1 + 7). This means that the present value at the time t of consumption in t + 1 will be

C, B(1 +7)/(1 + 1) = C; B, which is not affected by the interest rate. An effect of this is that the share of wealth devoted to consumption today is
independent of the interest rate. For a detailed description of these effects, see, for instance, Cromb and Fernandez-Corugedo (2004).

5 We then combine the Euler equation with the intertemporal budget constraint; see footnote 3. Note that a higher real interest rate dampens the
permanent income; see the description of the wealth effect in footnote 4.

6 A classic example is that a lottery prize of SEK 1,000 would have a very limited effect on permanent income and consumption, while a salary rise of
SEK 1,000 per month would have a considerable effect on permanent income and hence a greater effect on consumption. Academic literature
normally differentiates between expected and unexpected changes in income. According to the permanent income hypothesis, a change in income
that is known in advance should not affect consumption when it occurs, but when it becomes known.

7 Campbell and Mankiw (1989, 1991) are early examples of studies that try to explain the correlation in aggregate data between changes in income
and household consumption by positing that some households have a high propensity to consume, due to credit constraints for example, and the
remaining households are “permanent income households”. The reaction to fiscal policy measures can also vary between different types of
household; see, for instance, Mankiw (2000), Johnson et al. (2006) and Parker et al. (2013).

8 |n addition to credit constraints, there are other feasible reasons why household consumption has a strong correlation with current income. One
such reason is the need for households for precautionary saving. According to Carroll (2001), this need can work as a self-imposed credit constraint,
and give rise to similar correlations between consumption and income as actual credit constraints. Kaplan et al. (2014) show that transaction costs for
utilising illiquid assets can lead to wealthy households with little access to liquid funds also demonstrating “hand-to-mouth” consumption, i.e. having
a high propensity to consume with regard to their current income. Explanations based on behavioural economics, such as a lack of self-control and
the use of rules of thumb, can also give rise to a strong correlation between household consumption and current income. See, for instance, Shefrin
and Thaler (1988).



balance sheets and indebtedness. A common feature of the findings of this research is that borrowers
and savers behave differently and have different marginal propensities to consume, for example
because borrowers have limited access to credit.’

Some of the research uses general equilibrium models with borrowers and savers, and the housing
market is modelled explicitly. Savers basically behave as “permanent income households” and have a
low propensity to consume. Borrowers, on the other hand, use their home as loan collateral, and have
limited access to credit due to a “mortgage cap”.'® Among other things, monetary policy affects
housing prices, which in turn affect how much more credit borrowing households can secure, which in
turn affects how much they can consume. This channel from monetary policy is usually called the
“collateral channel”. The effect on consumption, both in aggregated terms and for individual
borrowers, is greater the more in debt households are.*!

The cashflow channel: An interest rate rise transfers income between
borrowers and savers

A channel that has also been highlighted in academic research is the “cashflow channel”. The idea
behind it is that a rate change leads to a change in households’ borrowing costs. For a household with
a loan, the cost of the loan can be expressed as

—r XD,

Where ris the real interest rate and D is the size of the loan. The higher the loan, the more the
borrowing costs rise when the interest rate is increased. If more households have variable-rate
mortgages, it means that a change in the policy rate affects the average mortgage rate, and thereby
also interest expenditure, with a shorter time lag. The disposable income Y? for the household with a
loan can in simple terms be expressed as

Y=Y —-rxD,

Where Yis the wage income after tax. In this way, the household’s disposable income falls when the
interest rate is increased. An obvious theoretical objection to this reasoning is, however, that the
interest expenditure should be equal to the interest income in other households.!? For these, the
interest income from savings can be expressed as

+r XD

Similarly, the disposable income Y? for the saving household can be expressed as
YP =Y +7rxD.

An interest rate rise therefore means more disposable income for savers and less for borrowers. In
this way, income from borrowers is redistributed to savers when the interest rate is increased. If the
marginal propensity to consume (MPC) among borrowers and savers is the same, i.e. they adjust their
consumption to the same extent after the change in their disposable income, this redistribution
should not have any aggregate effect on household consumption.

9 For a general discussion on how borrowers and savers can be affected in different ways by monetary policy, see, for instance, Auclert (2017) and
Sufi (2015).

10 See, for instance, lacoviello (2004, 2005), Walentin (2014) and Finocchiaro et al. (2015).

11 For a new empirical study based on American data, see Alandagady (2017). See also Mian and Sufi (2011) and Mian et al. (2013).

12 “Borrowers and savers” can in practice be the same household, which, for example, has both interest-bearing savings and a mortgage at the same
time, which means that both the income from interest savings and mortgage expenses can increase as a result of rising interest rates in the economy.



If, on the other hand, the MPC differs between borrowers and savers, a redistribution of income
among households may affect aggregate consumption.

According to classic consumption theory, the household can cope with a temporary change in its
disposable income by borrowing or saving and thereby maintain stable consumption growth.3 But a
household that has already taken on a maximum amount of debt, lacks liquid savings and therefore
has limited access to credit cannot take on additional loans to maintain its consumption. In this case,
an increased interest rate leads to a reduction in disposable income entirely proportionate to reduced
consumption.

Higher indebtedness might mean that the effect is greater on consumption when the interest rate
is increased for two reasons. Firstly, the effect on disposable income will be larger; “the cashflow” will
be more affected. Secondly, there are several studies indicating that highly indebted households react
more to changes in income than less indebted households. An explanation for this might be that
highly indebted households have, or run the risk of having, limited access to credit.}* In Sweden, a
relatively large proportion of new mortgage holders have mortgaged their homes as much as
Finansinspektionen’s (FI’'s) mortgage cap allows, i.e. 85 per cent of the value of the home (see
Finansinspektionen, 2017). This can be seen as an indication that at least some groups of mortgage
holders encounter or risk encountering some form of credit constraint.

Empirical studies suggest that the cashflow effect is significant

Several new research papers specifically study the cashflow channel in the event of interest rate
adjustments, and mainly focus on the question of whether highly indebted households with a higher
proportion of variable-rate mortgages adjust their consumption more than other households.

Using Swedish microdata for the years 2000-2017, Flodén et al., (2016) study how consumption
among various households is affected when the repo rate changes.® Consumption cannot be directly
observed and measured but is estimated with the aid of household assets and income. They find that
consumption is affected significantly more among households that are highly indebted and have a
greater proportion of variable-rate mortgages. To a large extent, the effect on consumption is also
concentrated within these groups. The authors interpret the findings as support for a cashflow
channel.

Cloyne et al. (2016) perform a similar study based on British and American data. As fixed
mortgages are considerably more common in the United States than in the United Kingdom, they can
compare how consumption is affected by interest rate adjustments in both countries. Overall, the
difference between the countries in the consumption effect is small, which the authors interpret as
differences in interest-rate fixation periods not playing such a major role in the effect of monetary
policy on consumption. However, households with mortgages adjust their consumption more than
other households in the event of interest rate adjustments, their marginal propensity to consume
(MPC) is greater, in part because they have limited access to liquid savings and hence find it more
difficult to cope with fluctuations in interest payments.

Di Maggio et al. study a special type of mortgage hybrid, in which the interest rate is fixed for the
first 5 years and then automatically reset to a variable rate. The authors study loans issued in 2005—
2007 which were reset to variable rates 5 years later. This meant that they were substantially affected
by the very expansionary monetary policy in the United States in conjunction with the financial crisis.
Borrowers in the study saw their borrowing costs halved in connection with the interest rate
adjustment. The reduced interest expenditure was used both to increase consumption of cars (which

13 A change in the real interest rate would affect consumption growth in line with the Euler equation described above.

14 See, for instance, Baker (2017) for a new study based on American data.

15 21 per cent of new mortgage holders in FI’s 2017 mortgage survey had a loan-to-value ratio of 85 per cent. These households are then dependent
on expensive unsecured loans if they want to take out new loans. Furthermore, many households have a loan-to-value ratio of 75-85 per cent and
therefore also run the risk of having limited access to credit, especially if housing prices were to fall.

16The reason why data from this period is used is that there is data available on household assets, which enables estimates to be made of
consumption among households.



is the available measure of consumption) and to increase mortgage repayments. Households with a
low income or high loan-to-value ratio used much more of the reduced interest expenditure to
increase their consumption and, to a lesser extent, to repaying their loans and had therefore a higher
MPC with regard to their cashflow. In an attempt to estimate the effect on total consumption, the
authors find that about 80 per cent of the reduced interest expenditure was used for increased
consumption.

La Clava et al. (2016) use microdata for the years 2002—2014 from Australia to study the
relationship between consumption expenditure on durable goods and household balance sheets for a
sample of households. The data makes it possible to study the effects of interest rate adjustments on
both interest income and interest expenditure. They divide the households into “borrowers”, whom
they define more or less as households whose mortgage is greater than their interest-bearing assets,
and “savers”, whom they define more or less as households whose interest-bearing assets are greater
than their mortgage. They find that the interest expenditure for borrowers far exceeds the interest
income for savers, which means that interest rate adjustments give rise to a total cashflow effect on
disposable household income. Among their findings, they also point out that borrowers adjust their
consumption considerably more than savers for a given cashflow; their MPC with regard to the
cashflow is hence greater than that of savers. Furthermore, they find that households that are more
likely to have limited access to credit change their consumption more than other households.’ In
addition, they find that the effect on consumption among borrowers is concentrated among
households with variable-rate mortgages. The estimated overall effect means that if the interest rate
is lowered by 1 percentage point, consumption of durable goods via the cashflow channel will increase
by about 1.5 per cent.

Direct effects of the interest rate on household
disposable income

There are studies that have found that higher indebtedness and a higher proportion of mortgages with
short interest-rate fixation periods contribute to making the cashflow channel more important. Both
these factors also suggest that the cashflow channel has increased in significance in Sweden.

Interest expenditure and interest income are included in the National Accounts definition of
disposable household income, which can approximately be expressed as

Disposable income = wages + transfer payments + interest income + other capital income
— interest expenditure — taxes

A higher interest rate affects household disposable income directly in the form of an increase in both
interest expenditure and interest income. Historically, interest income and interest expenditure have
unsurprisingly covaried with changes in the repo rate, but households’ interest expenditure has
generally exceeded their interest income (see Figure 4).

17 These households are referred to as hand-to-mouth households, to signify that they have a high propensity to consume. But as the criterion is
based on liquid assets in relation to income, these households can be perceived as (more likely) to have limited access to credit.



Figure 4. The repo rate and households’ interest expenditure and interest income
Percent and percentage of disposable income
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Note. Interest income and interest expenditure are calculated before taxes and not FISIM-adjusted.

Sources: Statistics Sweden and the Riksbank

The fact that interest expenditure is greater than interest income is in part due to lending rates being
higher than deposit rates and in part to households’ debt being larger than their interest-bearing
assets.'® In mid-2017, households’ debt was just over twice the value of their interest-bearing assets,
calculated as the sum of households’ deposits in bank accounts and National Debt Office Savings
Accounts and bond holdings (see Figure 5). Debt has also risen more rapidly than interest-bearing
assets in the last 20 years, which has increased the impact of the interest rate on household
disposable income. It is important to point out, however, that households, in addition to these
interest-bearing assets, also have other financial assets, such as equities and funds, and real assets
such as property and land. Overall, this means that the household sector, as a whole, has significant
net wealth.

18 Household savings comprise not only interest-bearing assets but also fund and equity savings, etc. For a description of the Swedish mortgage
market, see Sveriges Riksbank (2014b).



Figure 5. Households’ financial assets, deposits and debt
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Sources: Statistics Sweden and the Riksbank

In the following section, we calculate how a higher interest rate affects household disposable income
based on its direct effects on interest income and expenditure. This involves us disregarding effects on
other household income, such as wages, equity dividends or other capital income that normally
fluctuate over the course of the business cycle. We also disregard the indirect effects of interest rate
adjustments on the economy. This is of course a rough simplification of how interest rate adjustments
affect household disposable income.

As interest-bearing assets are less than the debt, a repo rate rise, even if it implies the same changes in
deposit and lending rates, will subdue household disposable income, assuming all other factors are
equal. To calculate how households’ interest income and interest expenditure are affected by a higher
interest rate, we use as a basis the Financial Accounts’ measures of total household debt and interest-
bearing assets (see Figure 5). Our calculations can be illustrated as:

AY? = —Ar® x (1 —t) x D + ArS(1 — t) X S.

The change in disposable income (AY4) is negatively affected by a higher lending rate (—Ar?)
adjusted for tax relief (1 — t) and the current level of the loans (D). The change in disposable income
is positively affected by a higher lending rate (Ar®) adjusted for capital income tax (1 — t) and the
current level of the interest-bearing assets (f). Expressed as a share of disposable income, this will be:

AY? AP x (1—t)xD ArSx(1—t)xS§
YT G * G

The debt in the second quarter of 2017, i.e. about SEK 4,000 billion (5 in the equation), multiplied by
1 percentage point (Ar? in the equation above). All loans are thus assumed to be subject to the new
interest rate and no account is taken of the fact that about 30 per cent of the loan stock comprises



loans with an interest rate fixation period of over 1 year.*® Tax relief on interest payments of 30 per
cent is assumed to be unchanged and utilised by all (1 — t = 0.7).

This is a simplification that disregards the fact that some household debt comprises student loans.
Although the interest on student loans is based on the interest rate on government loans, it is not tax-
deductible. At the same time, however, the calculations also disregard the fact that there may be
loans whose interest rate can increase more rapidly than the mortgage rate and the fact that not
everyone receives the full amount of tax relief on interest expenditure.?

In the second quarter of 2017, households’ interest-bearing assets amounted to about SEK
2,200 billion (§ in the equation above). Deposit rates are assumed not to increase as much as the
lending rate, but by about 0.3 percentage points (A7 in the equation above).?* This is because
household deposit rates have not followed the repo rate down below zero (see Figure 6). Household
deposit rates are therefore assumed not to rise as long as the repo rate is negative or close to zero.
The simplified assumption that all income is taxed at 30 per cent (1 — t = 0.7) is also made for
interest income.

All'in all, these assumptions mean that a 1 percentage point higher interest rate will cause interest
expenditure to rise by just under SEK 30 billion and interest income to increase by just under SEK
4 billion. This is equal to 1.3 and 0.2 per cent respectively of household disposable income, which is
expected to amount to just over SEK 2,200 billion in 2017. In net terms, household disposable income
will thereby decrease by 1.1 per cent (see table 1).22 The findings can be summarised as follows:

AYd 0, 0 [

T = -1,3% 4+ 0,2% = -1,1%
The negative net effect is due both to the deposit rate increasing more slowly than the lending rate
and household deposits being less than household debt.

Table 1. Change in household disposable income as a result of a 1 percentage point higher interest rate
Per cent

Percentage of disposable
household income

Net effect -1.1

Effect of rising interest -1.3
expenditure

Source: The Riksbank

19 The calculation also implicitly assumes that households do not change their fixation periods as a result of the higher interest rate. If households
choose a fixed rate for a larger share of their loans, this would lead to a slightly slower future impact on interest expenditure from interest rate
adjustments but, normally, a slightly higher immediate rate. In the calculation, therefore, the higher lending rate could also be interpreted as a minor
increase in the actual lending rate and some shift towards a larger share of fixed-rate loans.

20 Households may deduct 30 per cent of their interest expenditure up to SEK 100,000 and 21 per cent of any interest expenditure above that.
Currently, about 2 per cent of the borrowers in the microdata have loans exceeding SEK 5 million, which is the approximate limit for maximum relief.
About 8 per cent have mortgages of SEK 3—5 million, which means that they might also be affected by the relief limit when the interest rate rises.

21 The difference between lending rates and the repo rate is, on the other hand, assumed to be constant, irrespective of fixation period.

22 The National Institute of Economic Research (2017) uses a similar method, but derives slightly weaker effects, which can be explained by the fact
that deposit rates are assumed to rise at the same pace as lending rates.



Figure 6. Repo rate and deposit and lending rates for households
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Sources: Statistics Sweden and the Riksbank

Households' interest-rate sensitivity has increased

By using the Financial Accounts’ measures of total household debt and interest-bearing assets, a
historical series can be calculated for the interest rate’s effect on household disposable income. Under
the assumption that deposit and lending rates both rise by 1 percentage point, the direct net effect on
household disposable income of a higher interest rate has increased significantly over the last 20 years
(see Figure 7).% This can primarily be explained by the fact that the share of household disposable
income that goes to interest expenditure has increased as a result of higher indebtedness among
households.

2 The last observation in Figure 7 is therefore not consistent with the findings shown in Table 1 where the deposit rate is assumed to increase less
than the lending rate.



Figure 7. Interest expenditure and interest income as a result of a 1 percentage point higher interest rate
Percentage of disposable income, 4-quarterly moving average
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Microdata suggests significant heterogeneity among households

Using macrodata has certain advantages, but also some disadvantages. The calculation based on
aggregate data from the Financial Accounts can be complemented with a calculation based on
microdata on household loans. To gain a better picture of the risks linked to increasingly indebted
households, the Riksbank has been gathering credit data on all borrowers from the eight largest banks
in Sweden since 2013. In addition to mortgages, the debt measure also covers credit card loans and
consumer loans, but not student loans. The debt covers about 99 per cent of household mortgages,
but a small proportion of other loans, and amounted in 2017 to about SEK 3,000 billion. The microdata
covers about 50 per cent of the adult population. A household is defined as individuals who share
loans and have the same address.?

The advantage of using microdata is that we can study how interest expenditure changes for
various households. However, it is not possible to take into account how a higher lending rate affects
households’ interest income as the statistical material does not contain data on individual households’
interest-bearing assets. The calculation therefore only captures the dampening effect that rising
interest expenditure has on household disposable income.

The aggregate effects conceal a significant difference in how exposed various households are to
higher interest rates. The Riksbank has recently calculated and published how much interest
expenditure would rise in SEK calculated for various household groups if the interest rate rose by
1 percentage point.2® For households that are mainly affected by the interest rate adjustment, i.e.
borrowers, the increase in interest expenditure is equal to about 2 per cent of their disposable
income.2 For the 10 per cent who have the largest debt in relation to their income, with a debt-to-
income ratio of over 600 per cent, disposable income decreases by 6 per cent (see Table 2).

24 For a detailed description of the microdata, see Blom et al. (2017).

25 See Sveriges Riksbank (2017b).

26 Disposable income is approximated with income after tax and is based on data from the Swedish Tax Agency. It is therefore slightly different from
how disposable income is calculated in the National Accounts.



Table 2. Change in household disposable income for various households as a result of a 1 percentage point higher interest rate
Per cent

Percentage of disposable household income

Borrowers -1.9

Debt-to-income ratio>600 -6.1

Note. Based on microdata. Disposable income is approximated with income after tax for the mortgage holders group and households with a debt-to-
income ratio of >600 per cent. It is based on data from the Swedish Tax Agency and differs from the National Accounts calculation of disposable
income used in the aggregate level calculations.

Source: The Riksbank

How does the cashflow channel affect household
consumption?

The calculations for how a higher interest rate affects household disposable income, combined with a
few highly stylised assumptions, can give us an idea of what the effect on disposable income would be
for aggregate consumption. The lack of microdata on households’ assets and consumption
expenditure makes it more difficult to assess how individual households’ consumption may change.
Consequently, to relate our calculated effects on disposable income to effects on household
consumption, we need to make different assumptions that relate to the theoretical description of
households’ consumption decisions.

In the analysis of aggregate data, household disposable income decreases by 1.1 per cent. Using
the permanent income hypothesis, the marginal propensity to consume (MPC) with regard to this
change in income should be zero, assuming that permanent income is only impacted to a limited
extent.

According to the discussion in the theoretical section, the cashflow channel can give rise to
aggregate effects on consumption, even if aggregate disposable income is not affected. This is because
savers and borrowers have different MPCs, for example because households with loans find it more
difficult to raise more loans. In this case, a higher interest rate implies a negative aggregate effect on
consumption, as it leads to a transfer of income from households with relatively high MPCs to
households with relatively low MPCs.

To be able to discuss, from a cashflow perspective, the maximum effect on consumption of the
change in aggregate disposable income, we make the simplified assumptions that all households with
loans have an MPC of 1 (for example, due to credit constraints) and that interest incomes accrue to
households with an MPC of approximately zero.?” This means that it is only the increase in
households’ interest expenditure that affects aggregate consumption.

The rise in the interest rate thereby means that households with loans reduce their consumption
to the same extent that interest expenditure increases and thus leave their saving unchanged (MPC
equals one). Interest income accrues to households that do not adjust their consumption (MPC equals
zero). All in all, consumption will slow down by 1.4 per cent (see Table 3).28 If we instead assume that
both borrowers and savers have an MPC of 0.5, which is well in line with empirical estimates, the
effects will be smaller, amounting to 0.6 per cent of households’ total consumption according to the
National Accounts.? 3°

27 A fresh study by the Bank of England (2017) shows that households, on average, increase their consumption by 10 per cent when there is an
increase of interest income, but reduce their consumption by 50 per cent when there is an increase of interest expenditure. Bunn et al. (2017) also
show that households in general have a significantly higher MPC with regards to unexpected negative changes in income, compared with unexpected
positive changes in income.

28 The effect on consumption is greater than the effect on disposable income because consumption makes up about 90 per cent of household
disposable income.

29 A review of previous studies in Carroll et al. (2017) indicates that the aggregate MPC usually lies in the interval 0.2-0.6.

30 Interest expenditure increases are weighted together with the debt-to-income decile’s share of household disposable income.



Table 3. Aggregate effects on consumption due to 1% percentage point higher interest rate

Per cent
Effect on household Propensity to Propensity to Effect on household
disposable income consume, consume, savers consumption
(per cent) borrowers (per cent)
-1.1(-1.3+0.2) 0 0 0
-1.1(-1.3+0.2) 0.5 0.5 -0.6
-1.1(-1.3+0.2) 1 0 -1.4

Note. The figures in parentheses in the left-hand column show the contributions of increased interest expenditure and interest income, respectively.
Total household consumption is on a lower level than disposable household income, meaning that the same change, counted in SEK, makes up a
larger proportion of consumption than it does of disposable income.

Sources: Statistics Sweden and the Riksbank

The significance of the cashflow channel if the marginal propensity to
consume differs from household to household

As we discussed earlier, there is some empirical support for the theory that highly indebted
households react more to changes in income than less indebted households do. One reason for this
might be that more highly indebted households run a greater risk of being credit constrained.

According to the reasoning in the previous section, the maximum effect can also be illustrated with
the help of microdata material, as in this case only the change in interest expenditure is significant for
the effect on household consumption. However, as the microdata material only covers about 75 per
cent of the measure of debt used in the Financial Accounts, the effect will be smaller, about 1 per cent
of household consumption according to the National Accounts.

In order to shed light on the role differences in the propensity to consume among indebted
households play for the aggregate consumption effect, we can use the microdata material to make a
few stylised sensitivity calculations. In our first example, households are assumed to reduce their
consumption by an average of half of the increase in interest expenditure.3! This means that the MPC
is 0.5 for all households with loans (see Figure 8). This also thus implies that households, on average,
also reduce their saving by half of the increase in interest expenditure (see Figure 9). In this case, the
effect would be 0.5 per cent of household consumption according to the National Accounts.3?

31 This corresponds with the findings of the study from the Bank of England (2017).
32 The cashflow effect will be less as the debt in the microdata comprises about 75 per cent of the total debt according to the Financial Accounts.
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If we continue to assume that the average MPC is 0.5, but that it is unevenly distributed among
households with different debt-to-income ratios, the aggregate consumption effect may be greater or
smaller.

An assumption that ties in with the literature is that highly indebted households run a greater risk
of having limited access to credit and will therefore adjust their consumption more if their income
decreases. In that case, households with low debt-to-income ratios would reduce their saving to a
greater extent while households with high debt-to-income ratios would reduce their consumption to a
greater extent when interest expenditure rises. The mechanism is illustrated by assuming that the
MPC increases gradually from zero for the least indebted to 1 for the highest indebted (see Figure 10).
This means, for example, that the tenth of households with the highest debt-to-income ratios reduce
their consumption by 6 per cent, which is equal to the increased interest expenditure. At the same
time, the tenth of households with the lowest debt-to-income ratios do not reduce their consumption
at all (see Figure 11). When these consumption decisions are combined, the overall effect on
consumption will be 0.8 per cent. The fact that the effect is close to the maximum effect is due to the
combination of the highest indebted households having a high propensity to consume and being
responsible for much of the variation in cashflow. The effect is subdued by the fact that average
income is lower than the average in the highest debt-to-income ratio decile.
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As a comparison, we can also hypothetically assume the opposite, i.e. that the least indebted have a

MPC of 1 and the highest indebted an MPC of zero (see Figure 12). In that case, the least indebted

would reduce their consumption and the highest indebted would reduce their saving when interest
expenditure increase (see Figure 13). The overall effect will then be significantly less and the aggregate
consumption effect amounts to 0.2 per cent. The lesser effect is due to the assumption that the

highest indebted, who are responsible for much of the variation in cashflow, will only reduce their
consumption very slightly.

Figure 12. Marginal propensity to consume (MPC) Figure 13. Interest expenditure increase as a result of a 1 p.p.
Proportion of change in income higher interest rate

Per cent Share of income after tax
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Concluding discussion

In this staff memo, we have shown calculations of how household disposable income is affected by an
increase in the repo rate, all other factors being equal. If the repo rate rises by 1 percentage point, the
direct effect on households’ interest expenditure and interest income mean that their disposable
income will decrease by about 1 per cent overall. However, these aggregate figures conceal a
significant variation. The highest indebted households would, for example, see their income decline by
about 6 per cent.
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To what extent households would reduce their consumption if their interest expenditure increases
is an open question. As the interest expenditure calculations are of a “all-else-equal” nature, they do
not take into account indirect effects on household behaviour via, for example, effects on confidence
among households and companies, changes in households interest rate expectations, price
adjustments on the housing market, and so on.

At the same time, households are saving a historically high proportion of their income (see Figure
14) Therefore, the household sector as a whole has margins that can be used to continue to consume
when interest rates rise. This presupposes, however, that saving is fairly evenly distributed among
households. Earlier studies show that this is not the case. A new study by the IMF, based on data up to
2012, shows that 80 per cent of the saving is done by the quarter of households with the highest
income and that the 50 per cent of households with the lowest income do not save at all (see IMF,
2017).

It is difficult to know exactly why saving by Swedish households is so high even though there are
several feasible explanations. One reason might be that, in the wake of the financial crisis, households
have become more uncertain about their future income growth. This could give rise to “precautionary
saving”, even though this can only explain the recent high levels of saving to a lesser extent. Other
possible explanations are the age composition of the population, which leads to high pension saving,
and changes to social security systems. The high level of saving could also be sign of households
expecting rising interest rates in the period ahead. If households are forward-looking, they would
increase their saving today if they expect their disposable income to increase more slowly in the
future. In that case, some of the effects of future rate rises on consumption would have already
occurred.

Highlighting how various households react to interest rate adjustments could help to increase our
understanding of the monetary policy transmission mechanism. The analysis would be made
significantly easier if there was microdata on household assets and not just household debt.

Figure 14. Household saving
Share of disposable income, 4 quarters moving average
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