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Abstract

The current study aims to examine the effect of household debt on growth using a sample of 43
countries for the period from 1980 to 2018. The analysis of the resulting panel data employs an
a bias-corrected least square dummy variables (LSDVC). The findings for the sample of panel data
confirm that the household debt has detrimental effect on growth. The policy makers can
propose measures that reinforce suitable macro-prudential policy to enhance the role of
household debt on economic growth. Though household debt in reality causes the economic
downturn, the findings help the policy maker to control and manage the household debt wisely.
Keywords: Household Debt, Economic Growth, LSDVC, Panel Data.

Introduction

Rapid increase in household debt has raised concerns over it influences on the financial crisis
2007-2008. Though household debt is assumed as wheels for consumption and geared up the
economic growth from an economic perspective, it also can be execrable for growth as well.
Consistent with some works of literature, the household debt positively influences economic
growth at a certain point and acts negatively subsequently (Cecchetti, Mohantry and Zampolli,
2011; Lombardi, Mohanty and Shim, 2017). Intuitively, household debt is essential to fill the
shortage of income for a household in financing their daily expenses for consumption such as
personal use, car and property. The growing consumption can spur the economic growth
accompanied by active lending practices by the financial institutions.

Household debt plays a vital role in supporting economic growth with the view that the
financial institutions vigilant with the lax lending practices (see Agarwal, Chang, & Yavas, 2012;
Campbell, 2006) and subprime borrowers (Justiniano, Primiceri, & Tambalotti, 2016). However,
the growing demand with expected future asset margin encouraged the financial institutions
involved in lax lending regulations for subprime mortgage borrowers. Hence, the high inbred
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build-up of household debt in the US explained for the sequential Great Recession in 2007-2008.
Consequently, the rising household debt slowed the long-run economic growth for several years.
It caused a prolonged economic downturn and recovery at the original pace took longer than
desired.

A country’s economic health is at risk with the rapid increase in household debt
(Aaronson, Agarwal & French, 2012; Campbell, 2006; Hunt, 2015; Khazanah Research Institute,
2014). The aftermath of the crisis had a spillover effect on other countries due to the high inter-
linkages among them. According to International Monetary Fund (IMF, 2017), the household debt
to GDP has kept increased gradually from 35% in 1980 to about 65% in 2016 for advanced
economies, albeit more slowly after the financial crisis (Nolan, 2019). Meanwhile, the ratio for
emerging economies is still at a lower level but rising tremendously over a shorter period, from
5% in 1995 to about 20% in 2016. Generally, between 2008 and 2018, household debt increased
from 58 per cent of global GDP to 60 per cent (IMF, 2018).

Motivated by the study conducted by Cecchetti et al. (2011) in OECD countries revealed
that economic growth was affected, either negatively or positively, by the tremendous increase
credit to the household. Hence, the study inspired to investigate the role of household debt on
growth. The contribution of this paper is two-fold; first, while several studies conducted in
advanced countries such as Cecchetti et al. (2011) in OECD and GAdmez-Puig and Sosvilla-Rivero
(2017) examines the household debt in ten euro-area countries, this study conducts in wider
sample for panel dataset of advanced and emerging economies. Secondly, the study employs a
bias-corrected least square dummy variable (LSDVC) appropriated for the unbalanced cross-
country dataset of 43 countries following Bruno (2005a,b). Analyses of panel countries are still
lacking and this study extends the existing strands of literature.

Literature Review

The effective influence of household borrowing on economic growth has seen a fascinating
interest among researchers in the past few years with growing scholars attending to the issue.
The idea of economic growth goes back to Solow’s (1956) growth model found in the neoclassical
growth theory. It functions as a baseline for many models concentrating on growth analyses. The
model focuses on two main variables, namely capital and the size of labour. Since the model
incorporated the idea of diminishing returns, Swan (1956) and Mankiw, Romer and Weil (1992)
extended the model by adding a human resource, physical asset, and technological change
defined as exogenous sources of long-run growth.

Later, Romer (1986) and Lucas (1988) contributed to the new or endogenous growth
model which asserted that the progress rate of technology determined the speed of per capita
growth in the long term. This theory emphasized for the government to promote investments in
innovation as well as technological change. Besides, the government should take on the role of
providing funds for education, infrastructure, and research and development. Thus, this
underlines the reasons why government debt is crucial for economic growth. Barro and Sala-i-
Martin (1997) emphasized that technological innovation and the development of human capital
permanently drove economic advancement. Thus, the model combines elements of endogenous
growth with the convergence implications of the neoclassical growth model. In the long run, the
world growth rate is driven by discoveries in those economies that lead in their use of technology.
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Inspired by the impact of debt on growth, Checherita and Rother (2012) and Reinhart and
Rogoff (2010) furthered the growth model by incorporating the role of government debt. In the
framework, the growth model developed was able to measure the influence of external debt on
economic growth in the long run. Also considered was the link between private borrowing and
economic growth as controlling variables. The growth model is realistic in the relationship
between debt and capital finance to assist firm development and paving the way for economic
progress.

Existing in the literature are the extensive theoretical and empirical research models that
associate debt and growth. However, studies on the link between household debt and economic
growth are scarce but gaining importance, nevertheless. The explanations on how household
debt could pave the way for economic growth have been suggested. Households borrow to fund
their consumption when there are unexpected changes in income and expenditure (Ando &
Modigliani, 1963). In particular, household debt funds consumption and boosts the aggregate
demand, thus promoting economic growth.

Empirically, some research confirmed the negative role of household debt on economic
growth. In a series of studies on micro-data using the US zip code level data from 2002 to 2005,
Mian and Sufi (2009) document new findings that the tremendous increase in mortgage credit
was correlated with a severe upsurge in defaults in the area of high subprime zip codes. The study
was lengthened by Mian and Sufi (2010) from 2002 to 2006 and found that growth in household
debt coupled with high credit card borrowing was closely linked to the 2007-2009 economic
recession. Also, Mian, Rao and Sufi (2013) analyzed the US’s counties panel set and found that
the subsequent to housing price slump, counties with high household leverage tended to
experience a severe shock during an economic recession compared to low leveraged counties.
They extended their work by focusing on the impact on consumption, showing that the
magnitudes of the relative drop in consumption in high debt counties were largely subsequent
to the crisis combined with the collapse of home prices. The fall in housing price triggered a
sudden shock to the household balance sheet, resulting in high deleveraging among the affected
households and a significant drop in household consumption.

Cecchetti et al. (2011) analyzed 18 OECD countries from 1980 to 2010 by introducing a
spline specification and stipulated that household debt contributed to positive growth but only
up to a certain level. Beyond the threshold of 85% of GDP, the impact was deemed highly
ambiguous. Lombardi et al. (2017) lengthened the research by including a dataset of 54
economies over 1990 to 2015 and demonstrated that household debt lifted growth in GDP and
consumption but had a long-run negative impact on consumption when the household debt to
GDP ratio was beyond 60%. Following this research, Gdmez-Puig and Sosvilla-Rivero (2017)
examines the household debt in ten euro-area countries and proved that the debts play an
important role in determining the countries’ growth. In a recent study of Park, Shin and Tian
(2019) showed that the household debt predicted future crisis. The empirical studies that
indicate the linear relationship between household debt on growth that covers both advanced
and emerging economies is still lacking. Hence, the study fills the gap by investigating its role
using a panel dataset including the advanced and emerging economies.
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Methodology and Data

Following both the relevant economic theory and the previous empirical results, our strategy
incorporates the specification and estimation of a growth equation based on the growth
literature (e.g., Barro & Sala-i-Martin, 2004) augmented by debt to assess the effect of household
debt on growth.

(1)
Yie = i T VYit-1+ Zﬁj Xit + BHD;¢ + &3¢
j=1

where y; ;_ is the one-lagged real per capita GDP growth for country i at lagged with y to
capture conditional convergence of the economy to its steady state. f;, j= 1..,7 are the
parameters to be estimated and X;; is a set of explanatory regressors of independent variables;
capital input, population growth, human capital, trade openness and inflation. HD;; is the
household debt-to-GDP ratio at time t for country i following Cecchetti et al. (2011) debt-growth
model on panel country. €;; represents the error term and i represent the country specific effect
attime t.

In this study, debt is considered as a critical factor that contributes to sustained economic
growth. According to Friedman’s (1957) permanent income hypothesis and Ando and
Modigliani’s (1963) life cycle hypothesis, debt is an apparatus to maintain a stable level of
consumption for an individual’s life cycle. The hypotheses emphasize that the household makes
a loan when earning is lower than expected saves when there is an unexpected increase in
income or during its most productive working days. The theory highlights the importance of
household debt on economic growth. The model can thus be expanded to include household
debt following Cecchetti et al. (2011). The final form of household debt growth-model in the
present study is

Yit = Bo + B1Yi—1 + B2GCFyy + B3sPOPGy + B4HCye + BsTO; + (2)
BeINF;t + B7HD;t + €1

where Y;;_it is real GDP percapita income, Y;_; is the one-lagged real per capita GDP growth
with B; to capture conditional convergence of the economy to its steady state, f3,.... §7 represent
the coefficient of independent variables include gross capital formation, population growth,
human capital, trade openness, inflation and household debt-to-GDP ratio at time t for country
i.

According to Keynes (1936), higher savings via increased investments stimulate economic
growth. Domestic saving was featured to finance aggregate investments with labour-augmenting
technological changes which were exogenous in defining the equilibrium growth of per capita
output (Solow, 1956; Swan, 1956). Thus, investment is an important variable for economic
growth in this study using gross capital formation GCF. Population growth as a proxy of country
size, plays an important role as a control variable (Checherit et al., 2012; Woo & Kumar, 2015).
The Malthusian Theory of Population argues that the pressure of increasing population on the
food supply will destroy the wellbeing and cause life misery. Moreover, a growing population will
lead to limited supply of land, thus lower standard of living (Dao, 2012). So, population growth
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POPG negatively affects economic growth (Checherita et al., 2012; Woo & Kumar, 2015). On the
other hand, labour input or human capital HC is viewed as an important variable denotes
productivity because the expansion of human capital is a reflection of more innovative activities,
generating more ideas that will likely attract investors’ interest (Grossman & Helpman, 1991).
Trade openness TO affects positively economic growth. Seghezza and Baldwin (2008) posited that
trade openness boosted labour productivity through knowledge transfer. Inflation has also been
debated as an essential macroeconomic indicator of economic growth. Rising inflation INF means
is a cost on the firm to place more resource allocation to finance inflating prices (Gokal & Hanif,
2004). Firms and households tend to perform poorly following the conservative investment
strategies. Barro (2013) stated that the increases in average inflation were the reduction in the
growth rate of real per capita GDP per year. Therefore, inflation is included in the growth model.
In addition, Cecchetti et al. (2011) extended the neoclassical growth model by indicating the
important role of government, private and household debts HD on economic growth.

Data

The panel data set used in this study possesses two main dimensions; a cross-sectional dimension
consisting of 43 countries (see in Table 1) and a time series dimension spanning from 1980 to
2018. For estimation purposes, data are collected from several sources such as BIS, and the World
Bank database.

Table 1. List of Countries

1 Argentina** 23 Japan*

2 Australia* 24 Korea**

3 Austria* 25 Luxembourg*
4 Belgium* 26 Malaysia**

5 Brazil** 27 Mexico**

6 Canada* 28 Netherlands*
7 Chile** 29 New Zealand*
8 China** 30 Norway*

9 Colombia** 31 Poland**

10 Czech Republic** 32 Portugal*

11 Denmark* 33 Russia**

12 Finland* 34 Saudi Arabia**
13 France* 35 Singapore**
14 Germany * 36 South Africa**
15 Greece* 37 Spain*

16 Hong Kong** 38 Sweden*

17 Hungary** 39 Switzerland*
18 India** 40 Thailand**

19 Indonesia** 41 Turkey**

20 Ireland* 42 United Kingdom*
21 Israel** 43 United States*
22 Italy*

* Advanced economies
** Emerging economies
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Estimation Method

The scope of this study aims at investigating in 43 countries with unbalanced series
dataset which deemed fit by employing the bias-corrected Least Square Dummy Variables
(LSDVC) estimator, an appropriate method for small number of cross-section groups. There are
many advantages using the LSDVC method whereby the potential biases in the estimators
resulting from endogeneity related to both reverse causality and omitted variable bias are
reduced by incorporating lag-dependant variable in the model be estimated. Proposition for
panel dataset estimators; Anderson and Hsiao (AH, 1981) developed two instrumental variables
(IV) procedures, while Arellano and Bond (AB, 1991) proposed estimation procedures based on
generalized method of moments (GMM) for first-differenced model which depending on a
greater number of internal instruments, is more efficient than AH. Then, Blundell and Bond (BB,
1998) proposes system GMM estimator while they observe that with highly persistent data, first-
differenced IV or GMM estimators may suffer of a severe small-sample bias due to weak
instruments. However, GMM and IV estimators show nice properties when N is large, while
become biased with high instrumental variables when the panel is based on a small number of
cross-sectional units. So, Bun and Kiviet (2003) and Bruno (2005a,b) proposed LSDVC applicable
for a small cross-section and unbalanced panel of the sample. Accordingly, this study uses this
approach as implemented by Bruno (2005b) and removing the outliers using Cooks’D following
Law (2018) to cross check our empirical findings.

Findings and Discussion

As preliminary analysis, Table 2 provides a summary statistic for the control variables; real GDP
growth per capita (GDPPCG), gross capital formation (GCF), population growth (POPG), human
capital (HC), trade openness (OPEN), inflation (INF), and household debt (HD). These statistics
covered a panel data of 43 countries over the period of 1980 to 2018.

Table 2. Descriptive Statistics for Model Economic Growth

Variable Mean Std.Dev. Min Max
GDPPCG 2.317 2.058 -4.504 10.884
GCF 24.248 4,983 11.828 47.541
POPG 0.826 0.717 -0.432 3.597
HC 76.086 4.88 54.703 84.395
TO 80.942 72.338 12.476 425.158
INF 7.532 27.488 -3.634 446.836
HD 44.822 28.976 0.275 130.3

Notes: GDPPCG = Gross Domestic Product per capita growth, GCF = gross capital formation, POPG
= population growth, HC = human capital, TO = trade openness, INF = inflation, HD = household
debt.

The real GDP growth per capita is 2.32% on average, with minimum and maximum values of -
4.5% (Greece) and 10.88% (China) respectively for the sample countries. Gross capital formation
ratio to GDP recorded at 24.25% on average, and its minimum value is 11.83% (Greece) and
maximum value is 47.54% (China). The average of population growth is 0.83% with minimum and
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maximum value stands at -0.43% (Russian Federation) and 3.6% (Singapore) respectively. The life
expectancy rate represents the human capital has overall mean is 76 years and variation of the
minimum 54 years in South Africa and maximum 84 years in Hong Kong. The trade openness ratio
of GDP has average value at 80.94% with wide variation between minimum and maximum values
of 12.48% (United States) and 425.16% (Hong Kong) accordingly. For inflation, the overall mean
is only 7.53% with minimum point at -3.63% (Hong Kong) and maximum point at 446.84%
(Argentina). The overall average for household debt ratio to GDP is 44.82% with minimum value
at 0.28% of GDP for Turkey and maximum value 130.3% for Denmark.

Table 3 presents the correlations matrix for all variables. It is interesting to note that,
some of the variables are consistent with the theoretical predictions. For instance, gross capital
formation and trade openness are positively correlated with the economic growth. Meanwhile,
human capital and household debt have negative correlation with the real growth of GDP per
capita. As displayed in the table, human capital and inflation are inconsistent with the underlying
assumptions. Though there are some variables have opposite correlation with theoretical
predictions, it does not mirror the real causal relationship. Among the determinant of economic
growth model, gross capital formation shows the highest correlation with real GDP per capita
growth at 0.56.

Table 3. Matrix of Correlations for Model Economic Growth

Variables (1) (2) (3) (4) (5) (6) (7)
(1) GDPPCG 1

(2) GCF 0.555 1

(3) POPG -0.02 0.147 1

(4) HC -0.27 -0.16 -0.12 1

(5) TO 0.103 0.048  0.207 0.28 1

(6) INF 0.074  -0.09 0.089 024 012 1

(7) HD -0.26 -0.09 -0.09 063  0.157 -024 1

Notes: GDPPCG = Gross Domestic Product per capita growth, GCF = gross capital formation, POPG
= population growth, HC = human capital, TO = trade openness, INF = inflation, HD = household
debt.

Table 4 displays the VIF values of the explanatory variables. The VIF of the variable do not
exceed the cut-off of 10 as suggested by Hair, Anderson, Tatham and Black (1995) and Guijarati
(2003). The tolerance values are all above 1.408 indicating no serious collinearity problems.

Table 5 provides the main result for the study using LSDVC estimation (AH), LSDVC (AB),
and LSDVC (BB) estimations, together with a level of accuracy or precision of 3 and customized
the standard errors using bootstrapped standard errors of 50 replications. The analyses begin
with a baseline regression analysis, which investigates the linear regression of household debt in
growth model presented in models 1a to 1c. For robustness, the models remove outliers
presented in columns 1d to 1f. The results in Table 5 show that the lagged dependent variable is
positive and are statistically significant at the 5% significance level, suggesting that growth of real
GDP is persistent. The coefficients of household debt to GDP variable are -0.039***, -0.04***
and -0.042*** and are statistically significant at 1%(***) significance level in all models 1a to 1c.
The estimated coefficient means for every 1% increase in household debt ratio slower the
economic growth by 0.04% in accordance to all models.
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Table 4. Variance Inflation Factor

VIF 1/VIF
GCF 1.07 0.935
POPG 1.126 0.888
HC 1.921 0.52
TO 1.173 0.853
INF 1.111 0.9
HD 1.916 0.522

Mean VIF 1.408

Notes: GDPPCG = Gross Domestic Product per capita growth, GCF = gross capital formation, POPG
= population growth, HC = human capital, TO = trade openness, INF = inflation, HD = household
debt

The outcome is supported with many studies i.e. Cecchetti et al. (2011), Gémez-Puig and
Sosvilla-Rivero (2017) and Mian and Sufi (2018). Mian and Sufi (2018) asserts that an increase in
debt is associated with a future slow-down in economic growth. The role of household debt in
explaining the economic growth can be traced in consumption life cycle model. The debt bridge
the budget constrained owned by household to finance their consumption and asset
accumulation. Consequently, a higher household consumption spurs aggregate output and
upsurges the countries’ growth. Nonetheless, debt through deficit financing can boost aggregate
demand and output, at least in the short run (Cecchetti et al., 2011, ). In the long run, household
realizes the overburden of debt to income caused by interest rate shock or income shock lead to
low ability for loan repayment. To compensate the consequence, they start to cut their
expenditure and eventually hamper the economic growth. The rising level of debt overburdens
the people eventually detrimental growth. Furthermore, Mian and Sufi (2010), Mian et al. (2013)
has shown that the sluggish growth in consumption in the years following the 2007-2009
recession can be attributed to the level of outstanding debt in household balance sheets. Mian
and Sufi (2009) discovered that US counties with rapidly increasing household debt had
prolonged economic downturn as compared to counties with lower household debt. Hence, the
empirical outcome in this study confirms the past evidence on the negative effect of household
debt on growth.
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Full Sample Sample Without Outliers
AH AB BB AH AB BB
(1a) (1b) (1c) (1d) (1e) (1f)
VARIABLES Gdppcg gdppcg gdppcg gdppcg gdppcg gdppcg
L.GDPPCG -0.145%*  -0.154**  -0.104 -0.190**  -0.198**  -0.167*
-0.062 -0.06 -0.066 (0.084) (0.082) (0.086)
GCF 0.174%**  0.178***  (0.180*** | 0.217***  (0.220%**  0.216%**
-0.04 -0.037 -0.043 (0.045) (0.043) (0.045)
POPG -0.897**%*%  _0.897*** _0.908*** | -1.039*** _1.037*** -1.028%**
-0.278 -0.255 -0.294 (0.300) (0.291) (0.303)
HC -0.533%**  _(0,523*** _(.523*** | 0073 -0.072 -0.061
-0.136 -0.122 -0.147 (0.078) (0.076) (0.081)
TO 0.026***  0.026***  0.027*** | 0.015* 0.015% 0.015
-0.006 -0.006 -0.007 (0.009) (0.009) (0.009)
INF -0.040**  -0.038**  -0.037* -0.019 -0.018 -0.019
-0.02 -0.018 -0.021 (0.017) (0.016) (0.017)
HD -0.039%**  _0.040%** -0.042*** | -0.040*** -0.040%** -0.043%**
-0.01 -0.009 -0.011 (0.010) (0.010) (0.010)
Observations 245 245 245 207 207 207
N 43 43 43 43 43 43

Notes: GDPPCG = Gross Domestic Product per capita growth, GCF = gross capital formation,
POPG = population growth, HC = human capital, TO = trade openness, INF = inflation, HD =
household debt. Significance level: *** p<0.01, ** p<0.05, * p<0.10.

Turning to control variables, the coefficients of capital stock are 0.174***,0.178*** and
0.18*** statistically significant at 1%(***) significance level in all models. It has a positive impact
on growth, suggesting that a 1% increase in capital stock stimulates growth by 0.174%, 0.178%
and 0.18% accordingly. The coefficients of population growth are -0.897***, -0.897*** and -
0.908*** and statistically significant at the 1%(***) significance level shown in models (1a-1c) of
Table 5. It has a negative impact on economic growth, suggesting that a 1% increase in population
growth reduces economic performance in investigated countries by 0.897%, 0.897% and 0.908%
respectively. Meanwhile, human capital is negatively correlated with growth in three LSDVC
models in investigated countries. Its influence on growth is statistically significant at the 1%(***)
level with coefficients stand at -0.533***(model 1a) and -0.523***(model 1b and 1c). It also
indicates that a 1% increase in the human capital lessens economic growth by 0.533% and 0.523%
respectively. The trade openness is positively correlated with economic growth. The magnitudes
of trade openness are 0.026***, 0.026*** and 0.027*** and statistically significant at the
1%(***) confidence level in model 1a to 1c respectively. The results indicate that a 1% increase
in trade openness elevates economic performance by 0.026%, 0.026% and 0.027%. Next, the
inflation is negative and statistically significant at 5%(**) and 1%(***) confidence level based on
column 1a to 1c. The coefficients of inflation are -0.040**, -0.038** and -0.037* suggesting that
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a 1% increase in inflation reduces economic growth in investigated countries by 0.040%, 0.038%
and 0.037% accordingly.

Further robustness check is required by removing the outliers using Cooks’D (Law, 2018).
The values categorized under the Cooks’D for countries; Argentina, China, Greece, Hong Kong,
Ireland, Israel, Republic of Korea, Portugal, Russian Federation, Saudi Arabia, Singapore, South
Africa and Thailand were removed. The tested baseline model without outliers presents robust
results as the household debt is remaining negative in Table 5. The coefficients of household debt
are -0.04*** -0.04*** and -0.043*** and statistically significant at 1%(***) significance level as
shown in the column 1d to 1f. The results suggest that a 1%(***) increase in household debt
lower the economic growth about 0.04%. The magnitudes of control variables are consistent with
the earlier results in column 1a to 1c.

Conclusion

The study aims to examine the role of household debt on growth in 43 countries covers advanced
and emerging economies using LSDVC estimator. The study concludes that the increase in
household debt is significantly harmful the economic growth. The empirical evidences presented
are robust in both estimation methods, signifying that the household debt has negative
relationship effects on output per capita growth in investigated countries. It is consistent with
Cecchetti et al. (2011) who asserts that the household debt can be harm to economic growth.
Taken together, our results suggest that, the appropriate policy formulation must be observed
and taken into careful consideration to ease the effect of household debt on growth. The effect
of debt on growth can be prolonged with any economic shocks, nonetheless, can be lessen given
the government considers careful measures in formulating the macro-prudential policy and
educating people in managing the debt wisely.
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