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Abstract

Using the data from the 36 OECD member countries over a time period of 1970-2017, we
study variations in household saving rate across the countries through the lens of the
socio-economic and -demographic shifts over time. In addition to traditional determinants of
household saving such as life expectancy, education, average number of children born per
woman over a lifetime, and household debts, we examined changes in the socio-economic
and -demographic conditions that are conducive to the human capital value of female labor
force and thus female employment opportunities. We have identified that the narrower is the
gap between genders in higher education attainment and employment, the higher is the
household saving rate. Our empirical findings also suggest that both giving childbirth at an
old age and preferential income tax rates for households with children are negatively
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affecting the household saving rate.
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1. Introduction

Saving, commonly defined as unspent income set aside for future consumption or investment,
is important at all levels of economic activity. And it is even more essential for the whole
economy not only because saving is a potential source of sustained increases in technology
and capital growth, ultimately leading to economic growth, but also because a structural
change or shift in household or personal saving behavior would have implications of much
significance for future economic growth and financial market stability (Ouliaris and Rochon,
2018). Although there is much consensus on the role of aggregate saving in the economy as a
whole such as the accumulation of productive capital and a sustained increase in productivity,
primary decision factors of saving at household level are far from agreed upon as households
are heterogeneous in many aspects (Beckmann et al., 2013). In the literature of household
saving behavior, much has been written about a long-run relationship between household
savings rate and both internal and external factors that are deemed relevant to household
saving (Friedman, 1957; Ando & Modigliani, 1963; Feldstein, 1974 & 1982; Diamond &
Hausman, 1984; Hubbard, 1986; Poterba, 1994 & 1996; Harrigan, 1996; Masson et al., 1998;
Joo & Grable, 2000; Browning & Crossley, 2001; Gourinchas & Parker, 2002; Harris et al.,
2002; Carroll et al., 2003; Ozcan et al., 2003; Case et al., 2005; Dvornak & Kohler, 2007;
Kim, 2010; Beckmann et al.,2013; Roche et al., 2013; Summers, 2016). However, the
question as to what determines household or personal saving is still not a fully resolved issue.

One of the central questions regarding the household saving behavior is declining trends in
household saving rate across countries. For instance, the U.S. household saving rate was
above 10 percent until 1980 but has dropped to a single digit since 1985. According to the
OECD Family Data Base, the U.S. household saving rate amounted only to 6.89 percent in
2017. More or less the same trend is observed among the member countries of the
Organization for Economic Cooperation and Development (OECD). The average household
saving rate of the OECD member countries was about 13.40 percent in the 1970s, 9.28
percent in the 1980s, and 6.17 percent in the 1990s. Since 2000, the average household
saving rate has been as low as about 4.5 percent.

Another issue of central importance is significant variations in household saving rate across
countries. For instance, the household saving rates in 2017 among the OECD member
countries varied from the lowest of -16.91 percent in Greece to 16.10 percent in Luxemburg
as the highest. Such widespread variations in household saving rate are consistently observed
over time among the OECD member countries. For example, in 2000, Latvia's household
saving rate was about -9.79 percent while that of Switzerland was almost 14 percent.

Understanding what underlies household saving behavior requires both theoretical and
empirical investigations into a complex linkage between household saving behavior and all
potential contributing factors, which encompass a wide range of saving motives,
sociodemographic characteristics, changes in economic environments and social norms,
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life-time income profiles, institutional or regulatory legacies of social insurances, and so forth.
Most conventional studies of saving behavior in the literature have adopted their theoretical
framework that draw from the prominent saving behavior models such as life-cycle models,
precautionary saving models, or bequest models.

Departing from such traditional conceptual framework, this study aims to investigate the two
stylized facts about household saving - a declining trend as well as wide differences in
household saving rate across countries - with specific emphasis on female socio-economic
and -demographic changes in comparison with male. Using the data from the OECD Family
Database and the OECD Database over a time period 1970-2017, we attempt to explain wide
variations in household saving rates among the OECD member countries primarily through
the lens of the socio-economic and -demographic shifts over time that may be more
conducive to narrowing the gender gap in income profiles, for instance, such as female
employment opportunities and the human capital potential of female labor force.

The rest of this study is organized as follows. In Section 2, we briefly review three prominent
hypotheses of saving and then introduce control variables of interest along with principal
empirical findings in the literature. In Section 3, the data source and empirical strategy for
our study are elaborated. Our empirical specification and results are discussed in Section 4,
followed by the concluding remarks in Section 5.

2. Literature Review
2.1 Three Prominent Models of Saving Behavior

The study of saving and consumption decisions at personal or household level has evolved
centered on the three prominent hypotheses: the life-cycle hypothesis, the precautionary
saving hypothesis, and the bequest motive hypothesis. The life-cycle hypothesis, which is the
earliest standard saving decision model, presumes that people save mainly for future
consumption. Individuals try to stabilize or smooth consumption over their lifetime by saving
a portion of income or accumulating financial resources during high-income periods and
borrowing from their savings or decumulating assets during low- or no-income periods (Ando
& Modigliani, 1963). This model is noted for its prediction of an age-specific pattern of
saving known as a hump-shaped income-age profile (Poterba, 1996; Beckmann et al., 2013).
Another theory of saving that is closely related to the life-cycle hypothesis is the permanent
income hypothesis (Friedman, 1957). The two dominant theories of saving behavior are
similar in that they both assume that individuals are logical or rational in making decisions
about present and future consumption (Sawsdpeera & Pandey, 2012). However, the life-cycle
hypothesis has largely failed to fit the existing household data and the empirical findings
were hardly reconciled with a hump-shaped income-age profile predicted by the life-cycle
hypothesis (Poterba, 1994 & 1996; Banks et al., 1998; Mulligan, 2014). For instance, Poterba
(1994) reports in his study of six OECD countries relatively high positive personal saving
rates even after retirement. In the study, households aged 65-69 exhibited a saving rate of 36
percent in Italy and 32 percent in Japan. In addition, a significant variation in saving rate was
observed across the six countries. For households aged 50-54, a saving rate varied from the
lowest of 8 percent in Canada to 31.5 percent in Japan as the highest.
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Since Leland (1968) incorporated uncertainty into an intertemporal saving model,
precautionary saving motive has long been recognized as an alternative to the life-cycle
hypothesis (Kimball, 1992; Weil, 1993; Cagetti, 2000; Menegatti, 2007; Nocetti & Smith,
2011; Magnani, 2017; Vergara, 2017). With the presumption that there is a link between
income uncertainty and the level of dissaving (Carroll, 1992), the precautionary saving
hypothesis captures the effects of future income uncertainty on intertemporal wealth
allocation (Baiardi et al., 2019). However, empirical testing or investigations of precautionary
saving hypothesis have still remained a challenging task due to the conceptual issues
associated with the measurement of wealth and risk (Kennickell & Lusardi, 2004). As a result,
empirical evidence of precautionary saving in household wealth accumulation is mixed and
the magnitude of the estimates of precautionary saving instruments varies to a large degree,
ranging from being little to modest to sizable (Skinner, 1988; Hubbard et al., 1995; Lusardi,
1997 & 1998; Carroll & Samwick, 1997), implying that household saving decisions under
precautionary motives are highly susceptible to changes in economic and welfare
environments such as social safety net programs (Poterba, 1996).

\ MacrOthi“k Business and Economic Research

Bequest motives, another alternative to the life-cycle hypothesis, have also been proposed as
an important driver of saving decision in the literature of saving behavior. In the simple
life-cycle hypothesis where no precautionary or bequest motives for saving are present, it is
presumed that an individual's primary saving motive is to smooth or spread her consumption
over her lifetime. However, such predictions are rarely borne out in real life as most people
possess or leave behind non-trivial amount of assets at the time of their death. In other words,
as the simple life-cycle hypothesis fails to explain why people after retirement are saving
more than is necessary, bequest motives have been accepted as an explanation for the
phenomenon of a relatively large fall in consumption after retirement. It is conceivable that
leaving bequests to heirs or a charity is positively associated with an increase in satisfaction
or utility of a bequest giver (Barro, 1974). As Poterba (1996) argues, bequeathing is a realistic
motive for saving and a substantial portion of an individual's lifetime saving is for bequest
purposes. Yet there is no consensus as to the socio-economic factors that influence or
contribute to bequest motives. Nor is much known about the significance of bequest motives
in saving decisions relative to precautionary saving motives. For instance, dollars saved today
for precautionary purposes could be used for bequests if no random events occur (Dynan et
al., 2002). Similar to the issues of measuring wealth and risk in precautionary saving models,
empirical testing of bequest motives in saving decisions remains difficult as bequest and
precautionary saving motives are not easily identifiable (Poterba, 1996; Ameriks et al., 2011,
De Nardi et al., 2015).

2.2 Internal and External Determinants of Saving

In the literature of saving decisions, various factors have been examined to identify saving
motives. Some of the common variables include age, often age squared also, of a household
head, gender, marital status, household income, education, status of employment, the
presence of children and/or old dependents, credit outstanding, real estate loans, statutory
saving imposition, real interest rates, and so on.
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Among internal factors, a household head's age and the number of children in the household
are typically controlled for in the standard empirical estimation of the life-cycle hypothesis.
Age is expected to have a positive impact on private saving at a decreasing rate (Ameriks &
Zeldes, 2004; Swasdpeera & Pandey, 2012; Beckmann et al., 2013) while the effect of the
presence of young dependency on saving is mixed in the literature (Joo & Grable, 2000;
Athukorala & Tsai, 2003; Swasdpeera & Pandey, 2012). The level or growth rate of
household income appears to have a positive impact on personal or household saving
(Harrigan, 1996; Poterba & Wise, 1996; Joo & Grable, 2000; Harris et al., 2002; Ozcan et al.,
2003). Gender does not appear to have a significant impact on personal saving ratio or saving
amount (Swasdpeera & Pandey, 2012; Beckmann et al., 2013). Tertiary or higher education
appears to be conducive to private saving (Poterba & Wise, 1996; Joo & Grable, 2000; Unny,
2002; Swasdpeera & Pandey, 2012; Beckmann et al., 2013).

Among external factors, real interest rates, statutory saving imposition, and the growth of per
capita Gross Domestic Product (GDP) have been frequently examined in the literature as a
potential determinant of private saving. Real interest rate is a variable of interest in the
precautionary saving hypothesis. The effect of real interest rate on private saving in the
literature is mixed. Masson et al. (1998), Athukorala and Sen (2001), Pootrakool et al. (2005),
and Ouliaris and Rochon (2018) reported a positive effect of real interest rate on private
saving while Kim (2010) showed an indeterminate outcome. The net saving effect on private
saving of statutory saving imposition such as the Social Security program has also been an
area of interest in the literature, but empirical results are limited and mixed (Hubbard, 1986;
Poterba, 1996; Harrigan, 1996; Kim, 2010).

3. Data, Variables, and Empirical Strategy

This study aims to explain variations in the household saving rate among the 36 OECD
member countries through the lens of the gender gap in the socio-economic and
-demographic conditions. All socio-economic and -demographic sample observations are
from the OECD Family Database (http://www.oecd.org/els/family/database.htm) and the
OECD Data (https://data.oecd.org) over a time period of 1970-2017. The 36 OECD member
countries represent Asia, Europe, Central America and North America and exhibit variations
in cultural value as well as socio-economic and -demographic diversity. The data used for
regressions in this study is an unbalanced panel. As the descriptive statistics in Table 1 shows,
actual number of observations varies across variables. Some basic demographic information
like fertility rate and life expectancy at birth has more than 1,300 observations while some
economic indicators at household level have observations fewer than 800.

The dependent variable, household saving rate, is defined as the total amount of net saving as
a percentage of net household disposable income. Our explanatory variables include several
measures of socio-economic and -demographic conditions that are conducive to female
employment prospects and the human capital of female labor force. The variable, total
fertility rate, is defined as the average number of children born per woman over a lifetime
given current age-specific fertility rates. Although this variable is measured at the average
level of a country rather than at the household level, we expect this variable to capture the
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effects of the presence of children on the household saving rate in more than one way. First,
the presence of financially dependent children will shift household expenditures upward and
thus is likely to reduce household saving rate. Second, the presence of children may limit the
income profiles of female by the extent to which female employment prospects are
compromised by the presence of dependents. As low household income is strongly associated
with low household saving, lower income profiles of female associated with a higher fertility
rate may reduce household saving rate.

Table 1. Descriptive statistics

Variable Observations | Mean Std. Dev. | Min Max
fertility rate 1332 1.772 478 1.05 4.64
adult higher education 789 27.563 | 10.926 4,758 57.888
life expectancy 1368 76.404 | 4.015 58.667 | 84.1
gender gap in higher education 775 -1.886 | 7.122 -20.317 | 20.655
gender gap in employment 990 15.534 | 10.046 -2 50
household debt 708 109.758 | 65.316 2.711 339.778
household disposable income growth rate | 816 2.45 3.022 -12.783 | 22.232
household net worth 614 387.209 | 114.424 | 106.946 | 710.921
household saving rate 807 5.494 6.457 -40.312 | 20.537
mean age of woman at childbirth 912 29.215 | 1.489 24.7 32.6
income tax rate differential 684 2.305 2.965 -34 12.3

Note. OECD Family Database (http://www.oecd.org/els/family/database.htm) and OECD Database
(https://data.oecd.org/).

We consider another fertility-related indicator, the mean age of woman at childbirth. This
variable is calculated as the simple mean average age in years of women at childbirth. We
expect this indicator to be negatively correlated with household income and thus household
saving. Our economic reasoning is that giving birth at a relatively high mean age may cause
mid-career interruptions for women and diminish the human capital of adult female labor
force, leading to lower household incomes and thus lower household savings.

To examine the effect of household income profiles on household saving rate conditional on
higher education attainment, we use two different measures of adult education at tertiary level.
First, we look at the share of the 25-64 year-old population which completed tertiary
education. The attainment of higher education is a strong indicator of high household income
and saving in the literature. Second, we pay added attention to educational gender gap in
tertiary education for the 25-64 year-old population. The variable is measured as the
difference in the attainment rate of higher education between 25-64 year-old male population
and female population. The educational gender gap in tertiary education is expected to be
negatively correlated with household saving rate because we believe a smaller educational
gender gap is more conducive to higher household income and thus higher household saving.

It's been known that female labor force participation follows a U-shape because economic
development leads to an increase in female education and the growth of service sector for
which female labor force has a comparative advantage (Durand, 1979; Jayachandran, 2020).
In light of this, we control for a gender gap in employment. The variable is defined as
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male-less-female in the employment-to-population rate. We expect the gender gap in
employment to be negatively correlated with the dependent variable in that the smaller
gender gap in employment, the higher is female income profiles and thus household income
as well as saving.

We also control for life expectancy at birth and average personal income tax rate differential
between households with no children and households with two children. The variable, life
expectancy at birth, is expected to have a positive impact on household saving rate because a
greater portion of income needs to be saved to spread consumption over a longer lifetime as
predicted by the life-cycle hypothesis. The variable, average personal income tax rate
differential, is expected to be negatively correlated with household saving rate. The economic
reasoning is that the greater is the differential, the greater is an economic incentive to have
more children, and the lower is the household saving rate.

Finally, we consider three potential determinants of household saving rates that are associated
with precautionary saving motives: household debt, household net worth, and the growth rate
of disposable household income. According to the OECD Data, household debt is defined as
all liabilities of households that require payments of interest or principal and is measured as a
percentage of net household disposable income. The variable, household net worth, is
measured as a percentage of household net disposable income. We expect all three variables
to be negatively correlated with household saving rate.

4. Empirical Model Specification and Estimation Results

We fit a fixed effects model on the unbalanced panel data discussed in the previous section.
The use of a fixed effects model is based on the following assumptions. First, it is presumed
that each sample country has its own individual characteristics that are time invariant within a
sample country but may affect the dependent variable household saving rate.
Country-specific time-invariant characteristics may include gender-specific cultural norms
such as female employment opportunities, household size, demographic composition, social
insurance programs, income tax systems, educational opportunities, and so on. In the
literature of cross-sectional time series, such country-specific time-invariant factors are
controlled for by fitting a fixed effects model. Thus, our fixed effects model is fitted as
follows:

Yie = XB + a; + uye 1)
where
yit = the dependent variable (divorce rate) of a sample country i at year t,
X = a vector of the explanatory variables (Xi),
ai = the unknown intercept for each sample country (i=1 --- 36),
it = the error term.

Table 2 reports the fixed effects regression results of three models using the de-meaned data.
The Hausman specification test statistics rejects the null hypothesis of a random effect
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estimation and support the presumption of country-specific time-invariant factors. In each
model, standard errors are reported in the parenthesis along with the statistical significance of
each estimated coefficient. The empirical specification is the same except the last three
explanatory variables: household debt, household net worth, and household disposable
income growth rate. We controlled for these three variables separately mainly because they
were highly correlated with each other. First, the mean age of woman at childbirth is a strong
indicator of a change in household saving rate. Its estimated coefficients are statistically
significant and negative in all three models. It may be inferred that a woman giving childbirth
at an old age is more likely to be at or near her mid-career and choosing children over a
career may reduce her personal or household income and thus saving. It is a finding of
interest that the fertility rate, the average number of children born per woman over a lifetime,
is not a statistically significant factor in household saving decisions.

The variable, life expectancy, is positively correlated with household saving rate and is in
support of the life-cycle hypothesis of saving. All estimated coefficients are positive and
statistically significant. Another interesting empirical finding is gender gap in employment
which is calculated as the percentage point difference between the male employment rate and
the female employment rate for the 25-64 year-old population. Although gender gap in
employment is not necessarily indicative of gender gap in pay, a smaller gender gap in
employment suggests female income profiles are close to male income profiles and thus
higher household saving rate is likely to be higher.

We look into personal income tax rates by family type and control for the income tax rate
differential between one-earner married couple without children and with two children. The
estimated coefficients are all negative and statistically significant. The finding is consistent
with our underlying presumption that a special tax treatment to married individuals or
families with children could be conducive to an increase in the family or household size. It is
conceivable that the presence of dependents shifts household spending more than it reduces
income tax liability, causing a fall in the household saving rate.

The estimated coefficients of household debt, household net worth, and household disposable
income growth rate are all negative as predicted, but none of them appear to play a significant
role in household saving behavior or decisions.
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Table 2. Regression results

household saving rate (dep. var.) | (1) (2) (3)
fertility rate 2.436 .844 1.633
(1.841) (1.899) (1.813)
mean age of woman at childbirth | -2.814*** -2.282%** -2.856***
(.698) (.748) (.688)
adult higher education -.043 -.102 -.033
(.084) (.091) (.084)
life expectancy 1.996*** 1.98*** 1.874***
(.351) (.353) (.343)
gender gap in employment 24*** .378*** 249%**
(.072) (.095) (.076)
income tax rate differential -.307** - 37F** -.29%*
(.127) (.133) (.128)
household debt -.013
(.01)
household net worth -.005
(.005)
household disposable income gr. -.031
(.064)
constant -72.199*** -83.597*** -62.144***
(19.712) (20.835) (19.673)
Observations 475 414 481
R-squared 138 .153 161
F-statistics F(7, 438)=6.07 | F(7, 381)=6.92 | F(7, 444)=5.65

Note. Standard errors are in parenthesis. ***, ** and * indicate statistical significance at 1, 5, and 10 percent
level, respectively.

In the literature, the level of income, income deciles, and income growth have been shown
positively related to household saving (Harrigan, 1996; Harris et al., 2002; Ozcan et al.,
2003). Since income profiles are highly correlated with education, it is a reasonable economic
inference that a larger share of adult population with education at tertiary level leads to a
higher saving. On the contrary, the regression results in Table 2 show that the effect of adult
higher education on household saving rate is indeterminate with the estimated coefficient sign
opposite to our prediction.
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Table 3. Regression results with gender gap in higher education

household saving rate (dep. var.) | (1) (2) (3)
fertility rate 2.125 .388 1.226
(1.82) (1.915) (1.806)
mean age of woman at childbirth | -3.422*** -2.982%** -3.36%**
(.674) (.719) (.668)
gender gap in higher education -.233* -274* -.233*
(.137) (.154) (.136)
life expectancy 1.8%** 1.619*** 1.638***
(.344) (.352) (.333)
gender gap in employment .228%** .343%** 249%**
(.07) (.092) (.073)
income tax rate differential -.304** -.378*** -.283**
(.125) (.135) (.126)
household debt -.018*
(.01)
household net worth -.011**
(.005)
household disposable income gr. -.038
(.061)
constant -39.284** -34.912* -29.367
(19.684) (21.094) (19.302)
Observations 488 426 494
R-squared 105 .082 .153
F-statistics F(7, 450)=6.24 | F(7, 392)=6.59 | F(7, 456)=5.83

Note. Standard errors are in parenthesis. ***, ** and * indicate statistical significance at 1, 5, and 10 percent
level, respectively.

To further investigate this rather unexpected empirical finding, we control for gender gap in
higher education rather than adult higher education in total. The variable is expected to
capture the effects on household saving rate of a change in higher education attainment by
female relative to male adults, which adult higher education in total might fail to account for.
Table 3 shows the regression results with the variable gender gap in higher education in place
of total adult higher education. Most empirical findings in Table 3 are consistent with those in
Table 2 except higher education, household debt, and household net worth. First, the
estimated coefficients of gender gap in higher education are negative and statistically
significant at 10 percent level across the three models. Together with a positive impact on
household saving rate of gender gap in employment, it may be inferred that a gain in the
female attainment of higher education relative to male adults is an added contribution to an
increase in household income and thus household saving rate. In addition, the variables,
household debt and household net worth, are now statistically significant predictor of
household saving rate.

5. Conclusion

In this study we examined factors that are conducive to a change in household saving rate. In
addition to traditional determinants of household saving such as life expectancy and
preferential income tax rates for households with children, we have identified among the 36
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OECD member countries that household saving rate is sensitive to changes in
socio-economic and -demographic conditions that promote the human capital value of female
labor force and thus female employment opportunities. Our empirical models explicitly
controlled for gender gap in higher education as well as in employment. Our key finding is
that the narrower is the gap between genders in higher education attainment and employment,
the great is the household saving rate. Our empirical findings also suggest that giving
childbirth at an old age is negatively affecting the household saving rate.

\\ Mac rOth i “k Business and Economic Research

The regression results of this study should be interpreted with caution in that some of the
explanatory variables are measured at the individual or household level of a country.
Explaining heterogeneous household saving decisions using the mean value of variables
leaves out many important aspects of household saving decisions. It is most pressing that
more micro-level data become available, enabling future research to capture the details of
individual-level saving decision processes.
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