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Abstract : In recent years, studies have found that financial development affect the rate of
fertility worldwide. Available theories linking fertility and the banking sector have contended
that when financial intermediaries develop the share of employment in the modern sector
rises and the fertility rate falls. With a well-developed financial system, firms will have easy
access to the credit market, thus, enhanced production efficiency and firm can raise wages in
the modern market. Families have a choice to move from the traditional market (high fertility
rate, low wages) to work in the modern sector (low fertility, high wages). On the hand,
financial development can affect fertility by reducing the importance of the old-age security
motive. Families’ access to the credit market will renders current consumption less dependent
on current income. If current income depends on the number of children that they have, then
the development of a banking system would then reduce parents’ optimal number of children.
The purpose of the present study is to investigate the impact of financial development on
fertility forselected developed and developing economies. In this study, we employ the fixed
effects and random effects models using annual data ranges from 1980-2010. Our results
suggest financial development affect fertility positively for the developed countries, but for
the developing countries financial development adversely affecting fertility.

JEL classification: I15, J13, G20

Keywords: Fertility, Financial development, High-income country, Low-income country,
anel data analysis.

1.  INTRODUCTION

Birth rate and fertility rate have been declining world wide. The world’s total
fertility rates declined dramatically over the past five decades, falling on average
from 5 children per women of child bearing age in 1960 to 2.5 in 2010. This figure
is reaching the “replacement level” of 2.1, meaning that an average of 2.1 children
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per woman-two to replace the woman and her partner plus a little extra fertility
to make up for children who do not live to reproductive age. In other words, a
level of 2.1 would ensure the replacement of the previous generation and therefore
ensure population stability.

The declining trend in fertility is becoming a serious issue, and if this fertility
level is not sustained and allow to decline below the replacement level, population
growth in manycountries will slow down and decline in the near future.
Population decline reduces both domestic markets and domestic demand and
impacted negatively on economic growth. Figure 1 clearly illustrates the declining
total fertility rates between the rich and the poor countries. For the high income
countries, its total fertility rate was below its replacement level since 1978;
however, for the upper middle income countries, the total fertility rates falls
below its replacement ratio starting from 1997. On the other hand, Figure 2
demonstratesthe trend in fertility according to the geographical regions. The total
fertility rates for the Central Europe and the Baltics falls below its replacement
level starting about 1989; East Asia and the Pacific in 1996; Europe and Central
Asia in 1998; and the OECD countries in 1983.

Both figures suggest that fertility rates decline as economic development
progress, and countries with higher economic developmentare associated with
fertility rate below the replacement level. For example, in 2010, among the rich
countries, the total fertility rate for France is 2.0, Germany 1.4, Spain 1.3, United

Figure 1: Trends in total fertility rates by high, middle and low income countries
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Kingdom 1.9 and United States 1.9. On the other hand, in Asia, Japan total
fertility rate is 1.4, Singapore 1.2, South Korea 2.0, and Hong Kong 1.1. According
to Westley et al. (2010) if Japan, Singapore, and South Korea maintained the
fertility rates below the replacement ratio, the population in these countries will
eventually shrink by about one-third per generation, roughly every 30 years.The
World Bank data base indicates that about more than 30% of the total countries
are experiencing fertility rate below the replacement level in 2010. Countries
experiencing fertility far below the replacement level will be burden with age
imbalance in the population with older men and women becoming a much larger
proportion of the total. On the other hand, the working-age men and women
are being burden with financial support and personal care for the elderly. On
the part of the government, they are worried about financing public pension
and healthcare system.

Fertility declined is the price of economic development. Herzer et al. (2012)
posit that in the process of economic development, an economy undergoes through
two one-time transformations. First is an industrial revolution, characterised by
a secular take-off of income per capita; and second a demographic transition,
characterised by decreasing mortality and fertility rates. As a matter of fact,
economists recognized that falling birth rates, ageing population and population
decline are viewed as threats to economic growth. Never the less, recent studies
have shown that declining population is not a worry for modern economies,
where both declining population and sustained economic growth can coexist.
Kosai et al. (1998) argue that changes and reforms in the labour market together
with socioeconomic factors can mitigate the decline in fertility. Labour market

Figure 2: Trends in total fertility rates by geographical regions
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reforms that lead to job opportunities and wages between genders become more
equal, the catching-up of women’s wages to that of men’s can coexist with the
recovery of the fertility rate. Elgin and Tumen (2012) on the other hand,
demonstrate that technology can play a role in sustaining economic growth with
declining population. By shifting productive efforts toward human
capital-oriented technologies that support ageing population can mitigate the
impact of declining population on economic growth.

The purpose of the present paper is to investigate the effect of financial
development on total fertility rates in both the developed and developing countries
for the period 1980-2010. In this study, our focus is on the role of financial
development as an important contributor for declining fertility. Our study
concludes that financial development plays an important role in reducing fertility
rate world wide.

The paper is organized as follows. In the next section we review some of the
related literature on factors affecting fertility rates. In section 3, we discuss the
model and method used to estimates the determinants of fertility. In section 4,
we discuss the empirical results. The last section contains our conclusion.

2.  REVIEW OF RELATED LITERATURE

There are several theories of fertility demographic transition to explain the
declining trend in fertility over the decades (Mason, 1997). The classic transition
theory suggests that the decline in fertility is the results in the changes in social
life due to industrialization and urbanization. The outcome of economic
development–urbanization and industrialization create a way of life in which
having more than a few children is expensive enough to discourage most parents
from having large family. The wealth flows theory proposes by Caldwell (1982)
posit that parents weigh the economic benefit of rearing their children. When
the net wealth transfer from children to parents is positive, parents are expected
to desire more children because this will increase their wealth. On the other
hand, when children consume more parental wealth than they provide, parents
are expected to desire fewer children. Thus, following economic moder nization,
fertility is reduced when the cost of upbringing the children is more than their
returns.

Micro economic theory of fertility seeks to explain differences in fertility at
the household level. According to Becker (1960) the fertility decisions made by a
couple are conceptualized in terms of market choices. The theory stresses the
demand for children and treats children as consumption goods. Couples have
life time income restraints, and with in this context, they seek to maximize their
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utility in regard to the number and quality of children they have and the quantity
of other goods they consume. According to this model, if a couple’s income
increases, they will increase the number and quality of their children. On the
other hand, the ideational theory propose by Cleland and Wilson (1987) attribute
the timing of fertility transition to the diffusion of information and new social
norms about birth control–the use of contraceptives, family planning program
etc. The diffusion of ideas through social interactions and influence has been
increasingly recognized to be associated with fertility declines (Mason, 1997).

Thus, based on the above theories, empirical studies have included variants
of factors affecting fertility rate. Among others the determinants of fertility rate
include: per capita real income, urbanization, female labour participation,
education, infant mortality, life expectancy, poverty, sectoral employment,
unemployment rate, maternity leave, population density, health expenditure,
ratio of women to male wages, contraceptives and so on (see for example; Jeon et
al., 2010; Angeles, 2010; D’Addio and d’Ercole, 2005; Adsera, 2004; Narayan,
2006; Narayan and Peng, 2006; Masih and Masih, 1999, 2000).

Never the less, another strand of study relates fertility transition with the
development of the financial sector. The proponents of this so-called old age
security hypothesis (finance-fertility relation) believed that the fertility decisions
will be incomplete if the role of financial development is ignored. First proposed
by Neher (1971) and also Caldwell (1982), this hypothesis suggests that without
access to the financial markets, children act as investment so that future income
can be transfer to their parents during old-age since children are a form of life-cycle
savings where parents invest when they are young and healthy and then expect
their children to care for them in old age. How ever, the presence of social
insurance and pension system allow the parents to invest in these institutions as
future income during their old age is guaranteed, thus, having more or less
number of children is an option. Financial development, there fore, can affect
fertility behaviour by reducing the importance of the old-age security motive. As
a consequence fertility rate is adversely affected with the development of the
financial system (Guinnane, 2011). Recent analyses by Cigno et al. (2000) on
Germany conclude that although social security is good for growth, but it
adversely affect fertility. They posit that in the long-run, the declining trend in
fertility will erode the system’s own contributory base because it reduces the
number of future contributors. On the other hand, Boldrin et al. (2005)
demonstrate using United States and a number of European countries data that
an increase in government provided old age pensions is strongly correlated with
a reduction in fertility.
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The development of the financial markets provides borrowing and investment
opportunities. Filoso and Papagni (2015) argue that accessibility to the credit
market induces parents to have more children. The ability to borrow funds from
the financial markets renders current consumption less dependent on current
income. Further more, as organised and diversified financial markets are more
efficient that facilitates inter-temporal trade exchange; transactions and transfers
are make easier and induce parents to have more children. On the other hand, if
the presence of financial markets led parents to substitute out of children for old
age support, then the development of financial markets reduces the demand for
children. With financial development, financial institutions offers various
financial instruments for savings and investments, as well as the financial markets
offer pension plans and social security; these greatly reduce the need for parents
to use children as vehicles for transferring income from their working life to
retirement. Filoso and Papagni (2015) tested their hypothesis on 78 countries over the
period 1995-2010, and found out that improved access to the credit market
increases fertility, while fertility is adversely affected by the development in the
capital markets.

Further empirical evidence that financial development affect fertility can be
found in Basso et al. (2014), Cigno and Rosati (1992, 1996), Cigno (1993) and
Rammohan (2001). In his study of extended family, Cigno (1993) contend that
with out access to financial markets, parents lend to the children and are paid
back in old age, thus, providing a model where family as a credit system. In this
sense, the family is a substitute for the financial markets. Thus, the more the
number of children, the more returns are expected in the future. How ever, when
financial markets are accessible and provide assets with good returns, parents
will reduce the number of children as an investment and turn to the financial
markets as return from assets exceeds the return on children. In their empirical
work, Cigno and Rosati (1992, 1996) found that financial development reduce
the number of children per woman in Germany, Italy, UK and USA. On one
hand, Ram mohan (2001) develop a two-period model incorporating both current
and future benefits from children by linking with the development of financial
capital markets, old-security and fertility, when child labour is prevalent. The
model demonstrates that when returns from financial capital markets increase,
fertility levels and investment in children’s schooling are reduced. Basso et al.
(2014) on the other hand, provide strong support that the availability and intensity
of banking are related to lower fertility levels across North-eastern U.S. counties
in the 19th century.

In another related study, Lehr (1999) argue that financial development can
influence fertility and labour allocation decisions by raising market wages. Lehr
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(1999: 579) put forward that: “an economy that develops financial structures (or
experiences improvements in the delivery of financial intermediation services) will, in
the long-run, experience a sectoral shift of labor out of the traditional sector and into
the modern sector. The change in the labor allocation will be accompanied by a fall in
the fertility rate which occurs not only because of the labor decisions, but also as a
result of the higher wage rate. Thus, in a dynamic time-series sense, changes in financial
intermediation should cause changes in fertility and employment shares.”The model
provide by Lehr (1999) predict that fertility falls as parents leave the traditional
sector and choose the lower fertility rates of the modern sector parents. Higher
wages in the modern sector provide as an incentive for employment to shift out
of the traditional sector. This is possible because efficient financial markets provide
cheap cost of borrowing and as a consequence raising wages in the modern
sector. Using data on financial intermediaries, fertility and industrial employment
share for 87 countries for the period 1965-1980, Lehr (1999) show that both
financial intermediation and industrial employment impacted fertility negatively.

3.  METHODOLOGY

Our aim is to investigate the effect of financial development on total fertility rate
in both developed and developing countries. The data set consists of a pooled
sample of 29 countries, comprising 14 high income countries and 15 low income
countriescovering the period 1980-2010, depending on the availability of certain
data, the panel set will be unbalanced. All data were collected from World

Table 1
List of countries used in the study

Developed countries (high income): Developing countries (low income):

Canada Benin
Cyprus Burkina Faso
Finland Burundi
France Comoros
Germany Congo, Democratic Republic
Ireland Ethiopia
Japan Guinea-Bisau
Korea, Republic Kenya
Kuwait Madagascar
Singapore Malawi
Sweden Mali
Switzerland Niger
Trinidad and Tobago Tanzania
United States Togo

Zimbabwe

Source: World Bank data base. http://data.worldbank.org/about/country-and-lending-groups.
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Development Indicators published by the World Bank and is available at http:/
/data.worldbank.org/indicator/all. The list of countries is listed in Table 1.

The following simple fixed effects model is used to estimate the determinants of
total fertility rate (TFR) across countries and across time:

lnTFRit =���+��j lnFDijt +���lnXit +��it (1)

�it = vi+ �it (2)

where � is the intercept, i and j denote country and indicators of financial
development, respectively. vi are country-specific, time-invariant effects, and ln
denotes variables in logarithm. Since the fertility model as per Equation (1) in
which we assume they are fixed over time, it is so-called the fixed effect model.
The random effects model assumes in addition that �it � i.i.d. (0,� ��2), and �it � i.i.d.
(0,���2). These two error components are independent from each other. To check
for any correlation between the error elements �it and the regressors in a random
effects model we use a Hausman test. The test compares the coefficient estimates
from the random effects model to those from fixed effects model. If both estimators
are consistent then they should converge to the true parameter values �’s and �’s
in large samples. On the other hand, if  is correlated with any of the regressor the
random effects estimator is inconsistent, while the fixed effects estimator remain
consistent.

TFR is total fertility rate that measure the number of children per women in
their productive lifetime. Our main explanatory variable is financial development,
FD. According to the literature on finance-growth nexus, three measures of
financial development commonly used are broad money M2 to GDP ratio
(BANKACCESS), liquid liabilities to GDP ratio (FINDEEP), and market
capitalization to GDP ratio (STOCK). A vector of control variables, X, included
in this study are: real income measured by real gross domestic product (RGDP);
female labour participation (FEMALELABOR); crude birth rate as percentage of
1,000 person (BIRTH); and population growth (POP). The full stochastic model
for TFR is as follow;

lnTFRit =���+��1 lnRGDPit +��2 lnPOPit +��3 lnBIRTHit +��4 lnFEMALELABit

+��1 lnBANKACCESSit +��2 lnFINDEEPit +��3lnSTOCKit + vi +��it

It is expected apriori that,��1, �2,��4,��2,��3 < 0, and �3,��1 > 0. The important role
play by the financial sector is indicated by the parameters �’s. Including more
than one measures of the financial development indicators can be attributed to
the work of Caporale et al. (2015), Hondroyiannis et al. (2005), and Deidda and
Fattouh (2008). In this study, BANKACCESS is use to proxy for the availability
and accessibility of the people towards banking services. Cigno and Rosati
(1992: 331) note that: “holding a bank account is the gateway to financial markets
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generally because financial intermediation is carried out by ordinary banks rather than
specialized institutions”. Both Filoso and Papagni (2015) and Lehr (1999) argue
that being able to access to financial market services, will open-up inter-temporal
trade opportunities and thereby increase fertility. On the other hand, FINDEEP
measure the depth of the financial intermediation sector, and STOCK measure
the development of the stock market in a country. Both variables provide
investment opportunities to the people and induce parents to reduce the number
of children.

4.  THE EMPIRICAL RESULTS

Two panel model specifications are estimated (shown in Tables 2 and 3)–the
fixed effects and the random effects model–both of which are selected by the

Table 2
Fixed effects and Random effects models for high-income countries

Variables Fixed Effects Random Effects
Coefficient p-values Coefficient p-values

Constant –0.5526 0.190 –0.9529** 0.012
(0.4190) (0.3716)

lnRGDPit 0.0748 0.083 0.1222** 0.001
(0.0427) (0.0367)

lnPOPit –0.1034** 0.029 –0.1529** 0.000
(0.0466) (0.0403)

lnBIRTHit 0.1638** 0.000 0.1668** 0.000
(0.1707) (0.0157)

lnFEMALELABit 0.2760** 0.006 0.3046** 0.001
(0.0978) (0.0924)

lnBANKACCESSit 0.4644** 0.000 0.3059** 0.000
(0.0944) (0.0786)

lnFINDEEPit –0.5246** 0.000 –0.3753** 0.000
(0.0862) (0.0701)

lnSTOCKit –0.0558** 0.011 –0.0865** 0.000
(0.0216) (0.0166)
136 136

Within R2 0.644 0.631
Between R2 0.696 0.786
Overall R2 0.626 0.648
Hypothesis Testing:
RE vs FE (Hausman test) – 10.96 0.140
F-test 27.95** 0.000 236.21** 0.000

Notes: Figures in the parentheses are the standard errors. Asterisk ** denotesstatistically
significant at 5% level.RE and FE denote random effects and fixed effects models,
respectively.
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Hausman test which hypothesizes that the unobserved individual-level effects
are modelled by random effects estimation. In both tables, the random effects
model is selected based on the Hausman test that cannot reject the null hypothesis
at the 5% level.

Table 2 reports the result for the factors affecting total fertility rates in the
high income countries. Interestingly as shown in Table 2, all variables are
significant at the 5% level. Our variable of interest, the financial development
indicators–BANKACCESS, FINDEEP and STOCK–show a size able impact on
fertility. For BANKACCESS, a 10% increase in the accessibility to the financial
market, fertility rate increases by 3.1%. This result support the contention by
Filoso and Papagni (2015) that access to organise and efficient financial market
facilitates trade exchange and make transfers easier and should induce parents
to have more children. On the other hand, FINDEEP and STOCK variables clearly

Table 3
Fixed effects and Random effects models for low-income countries

Variables Fixed Effects Random Effects
Coefficient p-values Coefficient p-values

Constant 3.8322** 0.000 2.8273** 0.000
(0.2967) (0.2588)

lnRGDPit –0.3022** 0.000 –0.2454** 0.000
(0.0293) (0.0248)

lnPOPit 0.0023 0.777 –0.0007 0.932
(0.0084) (0.0087)

lnBIRTHit 0.4240** 0.000 0.4215** 0.000
(0.0405) (0.0411)

lnFEMALELABit –0.4183** 0.000 –0.2453** 0.000
(0.0481) (0.0360)

lnBANKACCESSit –0.0408 0.170 –0.0782** 0.008
(0.0296) (0.0295)

lnFINDEEPit 0.0108 0.721 0.0453 0.134
(0.0302) (0.0302)

lnSTOCKit – –
N 236 236
Within R2 0.675 0.655
Between R2 0.663 0.769
Overall R2 0.621 0.725
Hypothesis Testing:
RE vs FE (Hausman test) – 11.86 0.065
F-test 74.91** 0.000 435.40** 0.000

Notes: Figures in the parentheses are the standard errors. Asterisk ** denotesstatistically
significant at 5% level.RE and FE denote random effects and fixed effects models,
respectively.
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suggest a negative relationship with fertility rate. However, the impact of financial
depth is greater that the impact of stock market on fertility. If old age hypothesis
is true in the high income countries then FINDEEP and STOCK should capture
this behaviour in which financial depth and stock markets provide alternative
investment for the households during old age, thus reduces the demand for children.
This result also support the second contention made by Filoso and Papagni (2015).

Turning to our control variables, real income, RGDP show positive sign
suggesting that higher income in the high income countries lead to higher fertility
rates. This implies that affluent societies are able to care for more number of
children as well as invest in the quality of their children as their income is high
enough. Increase in population growth (POP) lead to a fall in fertility. A 10%
increase in population growth will lead to a 2% reduction in fertility rate. On the
other hand, an increase in the birth rate (BIRTH) and female labour participation
(FEMALELAB) in the high income countries increases the fertility rate rather
than reduce fertility as expected. One possibility for a positive relationship between
female labour participation and fertility is that in an affluent society, mothers or
parents do not have to worry about caring for their children because they are
able to spend and send their children to kid’s nursery or day care centre during
their working hours.

On the other hand, Table 3 shows the results for the factors affecting fertility
in the low income countries. For the low income country we include both
variables, BANKACCESS and FINDEEP in the model but excludeSTOCKas this
variable is not available for the low income countries. Financial depth (FINDEEP)
variable is not significant, but variable BANKACCESS is significant at the 5%
level. However, the improvement and accessibility to the financial markets give
a negative impact on fertility in the low income countries. This implies that the
accessibility to banking facilities or services do not facilitate trade rather financial
market provides investment opportunities for the parents and substitute out of
their children in the low income countries. According to Jeanneney and Kpodar
(2008) financial development has a beneficial effect on the poor by offering
opportunity of demand or savings deposits that provides positive returns for the
poor households. Thus, accessibility to the financial markets acts as a vehicle to
accumulate future income for their old age and as a consequence reduce the
number of children. This finding is similar to Basso et al. (2014) in which they
found that the availability of banking and banking intensity in 19th century U.S.
counties are strongly associated with lower children-to-women ratios.

As for the control variables, only income (RGDP), rate of birth (BIRTH) and
female labour participation (FEMALELAB) are significant at the 5% level and all
show expected sign. The results suggest that in the low income countries, as
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income increases parents invest in the quality of children rather than the quantity
of children as predicted by Becker (1960). Further, as economic development
progress so does the level of financial development and this give the opportunity
for female employment in the modern sector.

5.  CONCLUSION

In the present study we investigate the effect of financial development on total
fertility rate for 14 high income countries and 15 low income countries using
panel data analysis for the period 1980-2010. Available theories linking fertility
and the banking sector have contended that when financial intermediaries
develop the share of employment in the modern sector rises and the fertility rate
falls. Further, financial development can affect fertility by reducing the importance
of the old-age security motive. If current income depends on the number of
children that they have, then the development of a banking system would then
reduce parents’ optimal number of children. Our results support the contention
made by Filoso and Papagni (2015) that accessibility to an improved and organised
financial market induce parents to have more children in the high income
countries but not in the low income countries. The second contention made by
Filoso and Papagni (2015) is that development in the financial markets reduces
the demand for children arealso supported in the high income countries but not
in the low income countries.
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