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Abstract: The paper aims at empirical investigation of the key macroeconomic drivers
of household debt-to-income ratio in the OECD countries using a panel data regression
analysis to control for the time-invariant country-specific effects. The examined sam-
ple covers 31 countries over the period 1996-2015, yielding an unbalanced panel of
439 country-year observations. The results of the fixed-effect panel regression analy-
sis indicate that the household debt-to-income ratio is positively related to the average
annual wages, the share of population aged 25-39, the share of population with tertia-
ry education attainment, and the magnitude of the wage-productivity gap. The interest
rate and the unemployment rate seem to affect the ratio negatively, although the latter
relationship turns out to be statistically insignificant. Contrary to the evidence in the
relevant literature, however, after controlling for the country-specific effects, the rate
of economic growth and income inequality have been found to affect the debt-to-inco-
me ratio negatively. These unexpected results might reflect the likely distortions cau-
sed by the recent global financial crisis that has significantly hampered the economic
growth and increased the unemployment rate in many developed countries, while the
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overall household indebtedness has remained elevated. It is also plausible that a positi-
ve impact of income inequality on household indebtedness might be largely limited geo-
graphically as it reverses when a larger set of countries is examined.

[ | INTRODUCTION

The last couple of decades have witnesses an unprecedented surge in house-
hold debt almost all over the world. A key role in this process has been played
by housing loans that constitute a vast majority of the outstanding household
debt (Finocchiaro, Nilsson, Nyberg & Soultaneva, 2011, p. 7). Even though di-
rectly after the recent global financial crisis some developed countries experi-
enced a modest de-leveraging, their societies still remain heavily indebted. In
turn, in the majority of emerging economies household indebtedness continues
to grow, however at a reduced pace. Overall, for more than a decade average
and median values of the debt-to-income (henceforth: Dtl) ratio in the OECD
countries have been exceeding 100% (figure 1).

Figure 1. Average and median Dtl ratio in the OECD countries
over the period 1996-2015
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Source:own elaboration based on OECD (2018) and United Nations (2017).

The relevant literature identifies many factors that might have contribut-
ed to the significant growth of household indebtedness. Apart from the conse-
quences of the wide-spread ‘easy-money’ policy in the period preceding the cri-
sis, i.e. historically low levels of interest rates and an increased availability of
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credit (Taylor, 2009, pp. 1-4; Justiniano, Primiceri & Tambalotti, 2015, pp. 4-5),
the empirical evidence suggests that household indebtedness is dependent on
an overall macroeconomic stability (Bloxham & Kent, 2009, p. 329). Addition-
ally, many studies relate it to the conditions in the housing market, and in par-
ticular to the residential property prices (Moore & Stockhammer, 2018, p. 23),
or to the impact of demographic factors, including the structure of age and edu-
cational attainment (Magri, 2007, pp. 410-413). Moreover, the studies focusing
on the U.S. economy attribute the increase in household debt to stagnant real
wages and cutbacks in the welfare state that motivated individuals to simu-
late their social class by using debt (Barba & Pivetti, 2009, pp. 121-122; Leicht,
2012, pp. 204-206). Finally, the growth of household borrowing would not be
possible without a simultaneous improvement in loan production technology,
including in particular various risk management innovations and reductions in
distribution costs, nor without a substantial development of financial services
marketing and the technology of persuasion (Zinman, 2014, pp. 7-8).

Empirical evidence on the determinants of household indebtedness is based
mostly on the analyses of individual countries or relatively narrow panels, which
sometimes leads to ambiguous results. By contrast, wide cross-sectional stud-
ies seem quite scarce. Given the above, the paper aims at empirical investigation
of the key macroeconomic drivers of household indebtedness in the OECD coun-
tries over the period 1996-2015, controlling for time-invariant country-specific
effects, in search of a more general pattern of this phenomenon.

The remainder of the paper is composed of four sections. The next section
provides a review of the relevant literature on the key drivers of household
indebtedness. The methodological framework of the study and data selection
procedures are described in the third section. Fourth section presents and dis-
cusses the key findings. The paper is closed with conclusions and suggestions
on the directions of future research.

THE LITERATURE REVIEW

Under the Modigliani and Brumberg (1954, pp. 388-436) life cycle model of
consumption household indebtedness depends on the age structure of the pop-
ulation, the stock of savings, and transitory income shocks. The highest in-
debtedness is expected for young households, with no or low savings, incomes
below the level required to ensure an optimal life-time consumption, and
therefore using debt for consumption smoothing. Consistent with this model,



32 Piotr Bolibok

Thaicharoen, Ariyapruchya, Chuched (2004, pp. 9-10) demonstrate that Dtl ra-
tio in Thailand steadily increases until the middle-aged cohorts, beyond which
it starts to decline. Additionally, they find that indebtedness is positively re-
lated to educational attainment, household size, and housing tenure, while be-
ing negatively associated with interest rates. Some further evidence support-
ing the model can be found in Magri (2007, p. 401) who argues that the demand
for bank loans in Italy is determined by the age of household head (reaching its
peak at around the age of 30) while the size of aloan determined by household’s
net wealth and income profile. In turn, a comparative study of the UK, Germa-
ny and the U.S. by Brown and Taylor (2008, pp. 633-640) demonstrates that
indebtedness is driven mostly by income and the household size, while the im-
pact of household head age differs across countries.

Jacobsen (2004, pp. 108-109) finds the household debt in Norway to be pos-
itively related to house prices, the real value of housing stock, the number of
house sales, the total wage income in the economy, and the share of university
students in the population (as persons with higher education typically take out
higher residential loans), whereas bank lending rate and the rate of unemploy-
ment affect it negatively.

Dynan and Kohn (2007, pp. 30-32) attribute the growth of household Dtl ra-
tio in the U.S. to the combination of growing house prices, declining long-term
interest rates, increases in expected incomes, better educational attainment,
changes in the age structure of the population, and financial innovation that
has enhanced the availability of housing finance and lowered its costs. In turn,
Turinetti and Zhuang (2011, pp. 89-91) argue that the U.S. household debt is
negatively related to the unemployment rate, interest rate, disposable person-
al income per capita, the share of retiring population, and educational attain-
ment, while being positively related to housing prices, the share of working-age
population, and consumer confidence.

The evidence from emerging economies seems quite similar. A study on
the household residential debt in Poland by Bolibok (2015, pp. 604-606) also
reports its negative association with market interest rates, relative prices of
dwellings, and unemployment rate, as well as a positive impact of population
growth (in particular in the cohort of 24-34 years old), and the number of new
builds of residential buildings.

Many studies attribute a significant increase in household indebtedness pri-
or to the recent global financial crisis to an overall reduction in macroeconomic
volatility. For instance, Bloxham and Kent (2009, pp. 329-330) identify falling
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unemployment, inflation, and interest rates as the key macroeconomic drivers
of household Dtl ratio in Australia. They also argue that indebtedness is driven
by the ageing of the population and the changes in taxes and subsidies deter-
mining the attractiveness of residential loans. These findings are partially sup-
ported by the results of Meng, Hoang, and Siriwanda (2011, pp. 16-18), who re-
port a positive impact of GDP growth, housing prices, and the number of new
dwellings on the stock of Australian household debt. Simultaneously, they find
anegative relation of debt with interest rates, unemployment rate, and inflation.

Using a panel of 36 OECD countries over the period 1995-2009 Rubaszek
and Serwa (2014, pp. 583-585) demonstrate that the ratio of household debt
to GDP is driven by the lending-deposit interest rate spread and both uncer-
tainty and persistence of individual incomes. Additionally, they report a posi-
tive impact of GPD per capita, disposable income per capita, and housing prices
on household indebtedness, while failing to find a statistically significant influ-
ence of unemployment and income inequality.

Numerous studies provide evidence on the interdependence between the
house prices and household residential debt resulting from the collateral and
wealth effects, under which growinghousing pricesreduce credit constraintsand
facilitate mortgage equity withdrawals (see: Godley & Lavoie, 2007, pp. 40-42).
This two-way interaction seems to exist in diverse economies, for instance Fin-
land (Oikarinen, 2009, pp. 751-755), Spain (Gimeno & Martinez-Carrascal, 2010,
pp. 1851-1854), or Norway (Anundsen & Jansen, 2013, pp. 197-209). According
to Turk (2015, pp. 28-29) household debt drives housing prices in the short-run,
however, in the long run this relationship reverses and the housing prices be-
come the key driver of the household debt. These findings are in line with those
of Moore and Stockhammer (2018, pp. 1-38) who examine a panel of 13 OECD
countries over the period 1993-2011, and demonstrate that real residential
house prices is the most robust macroeconomic determinant of household debt.

Several studies investigating the household indebtedness in the U.S. sug-
gest that the reasons for its dynamic growth prior to the recent global financial
crisis lie in the widening gap between the real rates of growth of productivity
and wages, as well as in the considerable retrenchments in the welfare state
(Barba & Pivetti, 2009, p. 114; Stockhammer, 2015, p. 935). The combination of
these phenomena created both opportunities and incentives for many Ameri-
can households to use debt as a substitute for insufficient wages, and thus to
‘simulate’ their social class (Leicht, 2012, pp. 204-206). Increasing income in-
equality, and in particular the growth of top incomes, drives relatively poor-
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er households to accumulate debt in order to keep consumption at par with
their richer peers (Frank, Levine & Dijk, 2014, p. 63). Some further evidence on
the impact of income inequality on the household indebtedness in an interna-
tional context of the most advanced OECD economies is offered by Klein (2015,
pp. 405-410) and Malinen (2016, pp. 317-323).

The review of the relevant literature on the macroeconomic determinants
of household indebtedness indicates that the vast majority of prior research
is based on the evidence from individual countries, which sometimes leads to
ambiguous conclusions, while the available cross-sectional studies are largely
limited to the most developed economies. In particular, the evidence based on
both broader international data and a wide set of examined explanatory vari-
ables remains rather modest. The present study attempts therefore to contrib-
ute to the existing literature by filling this gap.

THE RESEARCH METHODOLOGY
AND THE COURSE OF THE RESEARCH PROCESS

The empirical evidence in the relevant literature allows to formulate the fol-
lowing set of research hypotheses:

H1: The household Dtl ratio in the OECD countries in the long run is positively
related to average wages, the rate of economic growth, the share of young and
middle-aged population cohorts, the share of population with tertiary educa-
tion attainment, housing prices, wage-productivity gap, and income inequality.

H2Z2: The household Dtl ratio in the OECD countries in the long run is negatively
related to interest rate and unemployment rate.

Given a significant cross-sectional heterogeneity in the examined sample
and the results of the Hausman specification test, the investigation has been
based on a fixed-effect panel data regression analysis. The choice of the explan-
atory variables employed in the model is largely determined by the availability
of data and the pursuance of obtaining a possibly most complete dataset. The
variables exhibiting a significant skewness of the distribution have been log-
transformed, yielding the following regression model:
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lnDtllt = ﬁo + ﬁl h lnAVVLt + ﬁz * lnAGDPlt + ﬂ3 - Ith + ﬁ4 ) ln URl.t + (1)
BS . lnPOP25_39it + ﬂG : TEAlt+ﬁ7 ) HRPILt+ﬁg ) anPGl.f + ﬁg " lnGlt + ai + uit

where:

- InDtl;, - natural log of the total household debt to net disposable income,

- InAW;, - natural log of the average annual wage (constant PPP),

- InAGDP, - natural log of the rate of growth in real GDP per person (constant
PPP),

— IR;; - short-term interest rate,

- InUR;, - natural log of the unemployment rate,

- HRPI;, - housing rent price index,

- InPOP;5_54,, - natural log of the share of population aged 25-39,

— TEA;;- the share of population aged 25-64 with tertiary education attain-
ment,

- InWPG;, - wage-productivity gap measured as the natural log of the rela-
tion of GDP per person employed to average annual wage,

- InG; - natural log of the Gini coefficient for net disposable income,

- P12 ..., Pg - regression coefficients,

- fo - intercept,

- @; —unknown intercept for each country,

- [ —country,

- t —year,

— U —error term.

As regards the expected signs of the regression coefficients, both higher aver-
age wages and faster GDP growth should generally fuel borrowing, as they im-
prove households’ creditworthiness and boost their optimism about the future
income prospects, allowing them to take on larger loans. The estimates of the
coefficients 5, and 8, are, therefore, expected to be positive. However, it is pos-
sible that they become negative if household incomes should grow faster than
the stock of debt.

The interest rate is expected to be inversely related to the Dtl ratio result-
ing in a negative estimate of the coefficient 8,. Although the prevalence of mort-
gage debt suggests using a long-term interest rate as an explanatory variable,
given a strong positive correlation between long and short-term interest rates,
and a much higher number of available observations for the latter one, it has
been employed in the model.
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The estimate of the coefficient 8, is expected to be negative since growing
unemployment makes households’ future incomes less predictable thus dis-
couraging them from taking on additional debt.

According to the available evidence, the highest household indebtedness is
expected for the middle-aged cohorts and for the persons with higher educa-
tion attainment, which suggests positive estimates of the coefficients . and f,

Given that the growth of housing prices fuels household borrowing, while
their decrease discourages it, the estimated value of the coefficient g, is expect-
ed to be positive. Again, in order to use a possibly most complete time series,
the housing rental price index has been employed in the model as an explana-
tory variable.

Finally, both wider wage-productivity gaps and more unequal distribution
of incomes might encourage poorer households to fuel consumption with debt
in order to reduce the distance from their richer peers, which allows to expect
positive estimates of the coefficients f,and g,

The research has been designed to examine all OECD member countries
over the period 1996-2015. The data employed in the analysis have been ex-
tracted from the OECD.Stat database (OECD, 2018) and the World Population
Prospects database by the United Nations (2017). Due to incompleteness of
data, 4 countries (Israel, Mexico, New Zealand, and Turkey) have been dropped
from the sample, yielding the final unbalanced panel of 31 countries and 439
country-year observations.

[ | RESULTS

The results of the estimation of the constructed regression model are reported
in table 1.

Table 1. Estimations of the fixed-effect panel regression model

Model: In Dtly; = By + fy - InAW;; + B - InAGDPy + f5 - IRt + s - InUR;; + Bs - INPOP;5_30;, +
Be - TEA;s+f7 - HRPI;+Bg - INWPG; + By - InGy + a; + uye

Estimate ‘ Value ‘ Std. error t ‘ p-value ‘ 95% conf. interval
Bo -11.453 1.990 -5.76 0.000 -15.366 -7.541
B, 1.384 0.172 8.04 0.000 1.046 1.723

B, -1.678 0.286 -5.87 0.000 -2.240 -1.116
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Table 1. Estimations of the fixed-effect panel regression model

Model: In Dty = By + By - INAW;, + B, - INAGDP; + B3 " IR; + B4 - InURy + Bs - lnP0P25_39it aF
Be - TEA;;+B, - HRPI;;+Bg - InWWPG + Bo - InGyy + a; + uye
Estimate Value Std. error t p-value 95% conf. interval
B, -0.019 0.005 -4.16 0.000 -0.028 -0.010
8, -0.013 0.034 -0.40 0.691 -0.079 0.053
B 0.450 0.183 2.46 0.014 0.090 0.811
B 0.014 0.003 3.79 0.000 0.007 0.021
B, 0.002 0.001 2.35 0.019 0.000 0.004
Bg 1.066 0.251 4.25 0.000 0.573 1.558
B, -0.872 0.225 -3.87 0.000 -15.366 -7.541
RZ:
— within 0.661
— between 0.462
— overall 0.477
F(9,399) 86.52 0.000
rho 0.892
N 439
Number of groups 31
Observations per group
- min 7
- max 20
— average 14.2

Source:own elaboration.

The estimated model is statistically significant at all conventional levels.
The variance of the explanatory variables has been able to explain over 66% of
variation in the household Dtl ratio within the analysed countries. The estimat-
ed value of the parameter rho indicates a strong heterogeneity in the examined
sample, as over 89% of the variance in Dtl has been attributable to the differ-
ences across countries.

The majority of the estimated regression coefficients have the expected
signs and are statistically significant at the 0.05 level. The results of the estima-
tion indicate that after controlling for the time-invariant country-specific fac-
tors, the household DtI ratio in the OECD countries is positively related to the
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average annual wages, the share of population aged 25-39, the share of popu-
lation with tertiary education attainment, and the magnitude of the wage-pro-
ductivity gap, while being negatively associated with the interest rate.

The regression coefficient for the unemployment rate (), although nega-
tive as expected, is statistically insignificant, which seems consistent with the
findings of Rubaszek and Serwa (2014, p. 584). Contrary to ex-ante expecta-
tions, however, the estimated coefficients 8, and 5 have turned out to be nega-
tive. It appears therefore, that after controlling for the country-specific effects,
the rate of economic growth and income inequality influence the household DtI
ratio negatively.

The statistical insignificance of the relationship between household indebt-
edness and unemployment, as well as the unexpected negative impact of eco-
nomic growth might be partially explained by the likely distortions caused by
the recent global financial crisis, in the aftermath of which many developed
countries have suffered a rising unemployment combined with a negative or
stagnant growth while households have struggled to deleverage, and the over-
all DtI ratio has remained elevated. In turn, the negative estimate of the coef-
ficient f, suggests that a positive relationship between income inequality and
household debt might in fact be largely limited geographically, as it actually be-
comes reversed in a broader panel of countries.

[ | CONCLUSIONS

The results of the research largely support both hypotheses of the present
study. Some of the findings, however, have turned out to be surprising. Con-
sistent with the conclusions of the prior investigations, the household Dtl ratio
in the OECD countries appears to be positively related to the average annual
wages, the share of population aged 25-39, the share of population with ter-
tiary education attainment, and the magnitude of the wage-productivity gap.
In turn, the interest rates and the unemployment rate seem to affect the ratio
negatively, although the latter relationship is statistically insignificant. There-
fore, the long-run cross-sectional evidence confirms the impact of the majority
of macroeconomic household debt drivers identified in the relevant literature.

Unexpectedly, after controlling for the country-specific effects, the rate of
economic growth and income inequality have been found to affect the Dt ra-
tio negatively. One of the possible explanations of the former relationship is the
impact of the recent global financial crisis that has significantly hampered the
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economic growth while the household indebtedness has not adjusted according-
ly. The cross-sectional evidence suggests that the responsiveness of household
debt to the course of the business cycle is largely asymmetric. An intensified
borrowing during the times of expansion leads to accumulation of debt which in
turn becomes difficult to reduce when the economy turns down and households
struggle to delever. Moreover, it is also likely that in some countries a faster eco-
nomic growth might in fact decrease the demand for borrowing, as households
find it easier to cover their expenses with incomes, instead of using debt.

The negative relationship between income inequality and indebtedness
suggests that a positive association between these variables reported by some
prior studies might in fact be a country-specific phenomenon, likely driven by
cultural factors. It seems in the cross-section an overall increase in household
Dtl ratio in the long run occurs along with a simultaneous reduction in income
inequality. It is also possible that the relationship between income inequality
and household indebtedness is non-linear, being negative when the distribu-
tion of incomes is more equal, but turning into positive when the gap between
poorer and richer households begins to widen beyond a certain threshold.

Finally, the results of the study suggest that some of the linkages between
the household Dtl ratio and its determinants in the examined countries could
likely become distorted by the impact of the recent global financial crisis.
Therefore, the future research might attempt to explore these distortions in
detail.
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