542 HOBUHUN 3APYBIXKHOI HAYKU

Fumitaka Furuoka'

FEMALE LABOUR FORCE PARTICIPATION AND TOTAL FERTILITY
RATE: NEW EVIDENCE FROM ASEAN COUNTRIES

This paper made an attempt to empirically examine the relationship between female labour
Jforce participation (FLFP) and total fertility rate (TFR) in 5 ASEAN countries, namely, Indonesia,
Malaysia, the Philippines, Singapore and Thailand. This paper employed the panel data analysis
to examine the relationship between 2 variables. The main findings of this paper are that there
exists a long-run equilibrium relationship between female labour force participation and total fer-
tility rate. The findings also indicate that there is no causal relationship between them, except that
the number of children is a cause of change in female labour force participation in ASEAN the long
run.
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®Dymitaka Dypyoka

MPUCYTHICTD XIHOK HA PUHKY ITPAIII TA 3ATAJIbHUI
PIBEHb HAPOJIZKYBAHOCTI B KPATHI
(3A JAHUMMU KPATH ACEAH)

Y cmammi 3po6aeno cnpoy emnipuvno OuiHUMU 63AEMO36 30K MINC YHACMIO HCIHOK Y
npaui i 3azaavHum pienem napooxcyeanocmi é Kpaini na npuxaadi 5 kpain ACEAH - Indonesii,
Mauaaiizii, Dininnin, Cineanypy ma Tairandy. /las nopieHaHHA 63aemo3aiexdcHocmeli 3MIHHUX
3acmocoeano amnaaiz nawneavHux oauux. Peszysomamu iiozo niomeepoicyiomv icHy8anHs
00620cmpPOK06OI 83a€MO3a1eHCHOCIE Midic 3AUHAMICMIO HCIHOK | pieHem Hapodycysanocmi. Y
00620cmpoKo06ill nepcnekmugi Kiavkicmo dimeii y cimT noGiuHO 6naueae Ha y4acmo MHciHOK y
npaui.

Karouosi caosa: npucymuicmv JCIHOK HA PUHKY Npaui; 3aeanbHull pieeHb HAPOONCYBAHOCMI;
ACEAH.

®dymuraka Dypyoka

IMTPUCYTCTBUE XEHIITUH HA PRIHKE TPYJIA 1 OBIIINI
YPOBEHDb POXKXJIAEMOCTHU B CTPAHE
(ITO JAHHBIM CTPAH ACEAH)

B cmamve cdeaana nonvimxa 3mnupuvecku OUeHUNb 63AUMOCEA3b MeNHCOY yHACHUEM
JHceHwun 6 mpyoe u oGwum yposnem poxcoaemocmu 6 cmpane na npumepe 5 cmpan ACEAH -
Hunoonesuu, Maanaiizuu, Duaunnun, Cuncanypa u Taiaanda. Jaa cpasnenus
63AUMO3ABUCUMOCHICI] NEPEeMEHHbIX NPUMEHEeH AHAAU3 NaHeabHbix dannvix. Pesyivmamolr e2o
noomeepycoarom Cyuiecmeosanue 00420CPOHHON B3AUMO3AGUCUMOCHIIU MeNCOYy 3AHAMOCHILIO
HceHugun u ypognem poxcoaemocmu. B doazocpounoii nepcnexmuee Koaunecmeo oemeii 6 cemoe
KOCBEHHO G.AUsIeN HA YHaACMue HCeHUUH 8 mpyoe.

Karouesvie caosa: npucymcmeue dceHwjun Ha puihke mpyoa; 00ujuil ypogeHs poicoaemMocmu;
ACEAH.

1. Introduction. An intricate relationship between female labour force participa-
tion (FLFP) and total fertility rate (TFR) is a very important topic in the economics
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and demography research. However, the main question is which factor is original
cause of another factor. More precisely, would FLFP cause TFR? Alternatively, TFR
would cause FLFP? (Mishra and Smyth, 2010).

On the one hand, low TFR can be caused by high level of FLFP. As Dyson
(2010) argued, a decline in the fertility rate can be caused by a reduction of marriage
or a marriage at a later age. In other words, if a female decided to purse her own
career, she may postpone her marriage or may decided to remain single due to her
financial stability from own earnings.

On the other hand, high level of FLFP can be caused by low TFR. Dyson (2010)
pointed out that a female can be free from life dominated by childbearing and child-
care if there is a decline in the fertility rate. In other words, a fall in number of chil-
dren may liberalize a female from child-related domestic unpaid job and may pro-
mote female participation at the labour market.

However, the relationship between female labour force participation and total
fertility rate can be complex. In case of Malaysia, total fertility rate in the country is
relatively low, 2.57 % in 2008, drastically decreased from 4.14% in 1980. However,
female labour force participation rate has basically remained stagnant for the last 20
years. According to it, female labour force participation rate in 1970 was 37.2%. 20
years later female labour force participation rate increased to 46.7% in 1990.
However, female labour force participation decreased slightly to 45.7% in 2008
(Chong, 2010).

Malaysia's relative low fertility rate accompanying by relatively low level of
female labour force participation can be explained by a gender stereotype about the
role of a female in the society and lack of support for female workers. Francis Loh
(2010) pointed out that many female employees remained unpaid and invisible. This
is because many women in Malaysia are employed in informal sector and perform so-
called "casual work". Loh suggested that it is important for Malaysian society to
change the attitude to erase the gender stereotypes. Devaraj (2010) pointed that there
is a lack of support for female workers who have taken care of their children, the eld-
erly and the sick and the disabled. She is also concerned about the lack of appropri-
ate policy to decrease the "double-day" burden of female workers.

This paper makes an attempt to examine empirically the relationship between
female labour force participation (FLFP) and total fertility rate (TFR) in 5 ASEAN
countries, namely, Indonesia, Malaysia, the Philippines, Singapore and Thailand.
Following this introduction, previous research on the determinants of female labour
force participation will be discussed in Section 2. Next section explains research
methods. Section 4 reports the empirical findings followed by the conclusions.

2. Literature review. The determinant of female labour force participation, or
more specifically the relationship between female labour force participation and total
fertility rate, remained an important research topic in the HR economics. Many
researchers made attempt to examine this intricate relationship between them. Jacob
Mincer is the first HR economist who conducted systematic and empirical research-
es on the female labour supply. Mincer (1962) pointed out a stationary increase at the
labour force participation of women in the US labour market. Gronau (2003) argues
that it is "much more difficult to find" theoretical support for "increased participation
of their wives". Bailey (2004) found that the major determinant of the increased
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female labour force participation is the stream of biotechnological advancements that
have provided women greater control over childbearing decisions since 1940s.

According to Goldin (1995), advancements in household technologies allowed
women greater freedom and time to increase their educational attainment. They
devoted more time to the labour market and were able to engage in better paid jobs.
Gustaffon (1992) found that a woman's own wage is a more important determinant of
female labour supply as compared to the husband's income apart from nonearned
income and hours of work of a woman. Therefore, policies that increase female net
wages are more likely to increase female labour supply. Saget (1999) in her study on
the labour force participation rates for Hungarian females also stressed that woman's
own wage apart from the earnings of other members of the household and non-labour
income affect a female's decision to work. It is interesting however to note that own
wage is not known for those who do not participate at the labour market.

Kassim and Anaman (2004) found that age, total number of work positions held,
hiring of a housemaid, length of time out of work, and educational attainment signif-
icantly influenced participation of women in formal labour market. The researchers
adopted the standard neoclassical model based on an agreed utility function of both
husband and wife, and the maximization of this single-family utility function subject
to the family budget constraint. However, Connolly (1997) implied that although
women are actively seeking for a job, they may not be able to find employment.
Therefore, the probability of participating at the labour market depends on the poten-
tial market wage, other income as well as a set of individual characteristics and finan-
cial constraints.

More recently, Greenwood et al. (2005) introduced an interesting concept called
the "Engine of Liberation" to analyze female labour force participation. According to
it, diffusion of home appliances successfully liberalized women from unpaid house-
hold production and encouraged them to enter the labour market. Coen-Pirani et al.
(2010) empirically examined the "Engine of Liberation" hypothesis by using the US
census microlevel data. They found empirical evidence to support the "Engine of
Liberatin" hypothesis that the diffusion of household appliance contributed to the
increase in the labour force participation of married women.

Some researchers considered the number of children or fertility rate to be an
important factor to determine female labour force participation. Using the general-
ized residual method, Xie Xiaodi (1997) suggested that children are endogenous to
the participation decision and are likely to be exogenous to the hours of work deci-
sion for married women. Children under 6 especially have a dramatic negative impact
on the labour force participation of married women.

More recently, Dyson (2010) argued that decline of fertility rate allows
women lead lives that are much less constrained by household affairs. In other
words, a reduction in the number of children may allow women to have lives more
like those experienced by men, participating in labour and pursing own career devel-
opment.

Mishra and Smyth (2010) empirically examined the relationship between female
labour force participation and total fertility rates in the OECD countries. Their find-
ings are not sufficiently conclusive. There is either unilateral causality from female
labour force participation to total fertility rates, or vice versa, depending on methods
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of measuring the female labour force participation or time span.

3. Data and Methods. This study used several panel data methods to examine the
determinants of female labour force participation. This paper assumed that female
labour force participation is mainly determined by the number of children or total
fertility rates. In other word, the function for female labour force participation can be
expressed as:

FLFP =f(TFR), 4)

where FLFPis female labour force participation, TFR is total fertility rates or the
number of children. This function could be estimated as follows:

FLFP, =Py + PB,TFR; +¢, (5)

where f3, is constant, 3, is slope coefficients and € is the error term. FLFP, is
female labour force participation rate in country i at year f. TFR, is a proxy for the
number of children and total fertility rate in country i at year ¢. All the data were
obtained from the World Bank Database (World Bank, 2010).

This paper employed the following 3 panel data analysis to examine the rela-
tionship between female labour force participation and total fertility rates in the
ASEAN countries: 1) panel unit root test; 2) panel cointegration test; 3) panel
Granger causality test.

Panel unit root tests are based on the following equation in which N is a cross-
section over the period 7, and y,, is generated by the first-order autoregressive process
(Maddala and Wu, 1999):

yi=-Q)U; + @y, +&; i=1.... N, t=1........ T, 2)

where ; is coefficients, U, is constants, and €, is error terms. The null hypothe-
sis of unit root could be written as ¢, = 1 for all the i. So, equation (2) could be
expressed as:

Ay, =04+ Vi1 v Ep

where @; = (1-@)L; and ;= ~(1-¢).

The null hypothesis of unit roots becomes

Hy: B;= 0 forall i,

against an alternative

H,:B;<0for i=1,2,...N;, B, =0fori=N;+1, N;+2,...N.

Panel unit root test could be considered as an extension of univariate unit root
test. A procedure that is widely used to test the unit root hypothesis is the ADF test.
A standard version of individual ADF test is based on the following regression
(MacKinnon, 2002):

Ay,=Bo+ Byt Z;éjAyt—j + &, 3)
where 3, B,, and 51 are coefficients, and &, is an error term.

This paper uses different panel unit roots tests, such as Levin-Lin-Chu (LLC)
test and Im-Pesaran-Shin (IPS) test. First of all, the LLC test is based on the pooled
panel data as follows (Levin and Lin, 1992):

Ay =Pyt 0+ 0, + 0o+ 6, +¢,

where p, 0, O are the coefficients, ¢ is individual-specific effects, 0, is a time-
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specific effect. According to Levin and Lin (1993), the LLC test could be conducted
in 4 steps. In step one, subtract the cross-section average from the data. The cross-
section average can be computed as:

N
y=1/NXy;.
i=1

Then, apply ADF test to each individual series and normalise the disturbance.
The ADF model could be expressed as:

pi
Ayy= Pt XOjAY i+ o+ E,. “4)
=1

This is an equivalent to performing two auxiliary regressions of A y;, and y;, ; on

the remalnlng variable in equation (4). Let the residuals from these two regressions be
it andV 1o respectively. Then, regress e, on V

, r p L Vit— 1 lt ’ (5)
where e, ¢ is the orthogonalized innovation, V _,Is the orthogonalized lagged
level.
The regression standard error is estimated as:
~2 ~ 2
O eij; T PI 71‘ %-(26” plvl,t—1) ) (6)
Levin and Lin (1993) suggest the following normalization to control the het-
eroscedasticity in errors:

€t

éi,t = : (7)
Oej; ’
~ Vit
Vit =—=—,
Oi 8)

where € is the normalized innovation, Vt is the normalized lagged level. In the
following step, the ratio of the long-run to short-run standard deviation for each indi-
vidual data can be estimated as:
G .
yi
Sp=—, )
Ogi

where O, is the long-run standard deviation, and G, is the short-run standard
deviation. The average standard deviation ratio could be estimated as:
~ 1N
S= NZ 25
The LLC test statistics could be obtained from the following regression:
lt_pvlt 1+8It
Secondly, the IPS test is based on the mean value of individual ADF statistics or
t-bar (Im, Pesaran and Shin, 2003). There are two steps to estimate the IPS test sta-
tistics. In the first step, we obtain the individual ADF statistics. In the second step, we
obtain #-bar or mean values of individual ADF statistics:
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N
t-baryt = th/r (5
Niz ™

The corresponding standardised t-bar statistics is given by:

JIN {bar—N"E(tTi) 1

thar = 1 N
N7 Y Var(t; )
i=1

(6)

where E(t;) is the mean of 7and Var(t;) is the variance of #. Im et al. (2003)
provide Monte Carlo estimate of E(7;) and Var(ty).

On the other hand, two or more time series with unit roots could be related or
have some linecar combination if these variables are cointegrated (Davidson and
MacKinnon, 2004). If the independent and the dependent are cointegrated, the
residual e;, will be integrated of order zero, denoted 1(0). In other word, unit root test

of residuals could be used to analyse the cointegrating relationship between variables.
This paper uses Pedroni panel cointegration test to examine whether the residuals are
integrated of order zero.

Pedroni (1994, 2004) uses two types of panel cointegration tests. The first one is
"panel statistic" that is equivalent to unit roots statistic against homogenous alterna-
tive. The second one is "group mean statistic" that is analogous to the panel unit root
tests against heterogeneous alternative.

Pedroni (2004) argues that "panel statistics”" can be constructed by taking the
ratio of the sum of the numerators and the sum of the denominators of the analogous
conventional time series statistics. The "group mean statistics” can be constructed by
first computing the ratio corresponding to the conventional time series statistics and
then computing the standardized sum of the entire ratio over the N dimension of the
panel.

This paper uses two panel cointegration tests suggested by Pedroni (1994, 2004),
namely "panel ADF statistics" and "group mean ADF statistics". The two versions of
the ADF statistics could be defined as:

N T N T
Panel — 7, =(3%nr Y ¥ 6%144) /2 Y Y €406, ,, ©
i=1t=1 i=tt=1

N T T
Group Mean — N_1/2Zt =N/2 2(2§ié2i1—7 )_1/2 Zéf,HAé,-,t, ©)
i=1 t=1 t=1

where €; ; represents the residuals from ADF estimation, Snris the contempora-
neous panel variance estimator and §;is the standard contemporaneous variance of
the residuals from the ADF regression'. The asymptotic distribution of panel and
group mean statijm:s can be expressed in:
Kyt —MNN
Knr —HNIV = N(0,1),

1%
where Ky ris the appropriately standardised from for each of statistics. On the
other hand, U is the mean adjustment term and V is the variance adjustment term.
Pedroni provides Monte Carlo estimates of /L and V (Pedroni, 1999).

(10)
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Finally, this paper employed Granger causality test (Granger, 1969; Engle and
Granger, 1987) to analyse the causality between female labour force participation and
total fertility rate. The Granger causality test could be based on the following Vector
error correction models (VECMs):

AFLFP,= ¢, +OL AFLFP, ;+..+0,AFLFP, ,+ ,ATFR, ;+..

HBATFR, +Y,EC, 7€, (14)
ATFR;, = c,+0,ATFR,_,+..+O4ATFR, ,+B ,AFLFP,_,+..
+BAFLFP,  +Y,EC, /+€,, (15)

where A is the difference operator; ECt-1 is the one-period lagged value of the
error correction term, Y; and Y, are the coefficients for the error correction terms, c;

and c, are the constants; O;....... oy and f;...... B, are the slope coefficients.

The Granger causality could be examined by using the Wald test for the joint
hypothesis:

B,=B,=.....5 =0. (16)

This panel Granger causality test could detect both the short-run and the long-
run causalities. More precisely, the Wald test of the independent variables could be
interpreted as the short-run causal effect while the significance correction term
(EC,.)) could be interpreted as the long-run causal effects.

4 types of causal relationship between population and economic development
are possible:

(1) Independence: There is no causality between female labour force participa-
tion and total fertility rate, which could be interpreted as an independent relationship
between the variables;

(2) Fertility-driven female labour force participation: There is a unidirectional
causality from total fertility rate to female labour force participation, but not vice
versa, which could be interpreted as evidence in support for the existence of the "low
fertility-led" high level of female labour force participation;

(3) Female labour force participation-driven low fertility rate: There is a unidirec-
tional causality from female labour force participation to fertility rate, but not vice
versa, which could be interpreted as evidence in support for the existence of the
"female labour force participation-led" low level of fertility rate;

(4) Two-way causality: There is a unidirectional causality from female labour
force participation to total fertility rate, and vice versa, which could be interpreted as
a mutually reinforcing bilateral causality between the variables.

4. Empirical Results. First of all, the augmented Dickey-Fuller (ADF) test was
employed to test stationarity of the time series data. The results obtained from the
ADF tests are shown in Tables 1 and 2. Furthermore, the empirical results from the
panel unit root test are reported in Table 3. Despite of minor differences in the find-
ings, the ADF test seems to indicate that both FLFP and TFR are integrated of order
one, I(1). Thus, these two variables have the same order of integration.

This paper uses the unweighted versions of statistics. Pedroni (2004) argues that in Monte Carlo simulation, he found that
unweighted statistics tend to outperform the weighted statistics.
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Table 1. ADF Unit Root Test (FLFP)
Level First Difference

Constant Constant  with | Constant  without | Constant  with

without trend | trend trend trend
Indonesia -1.731(0) -2.438(0) -4.453(0)** -4.414(0)**
Malaysia -0.931(0) -3.127(0) 4.283(0)* -4.203(0)*
Philippines -2.076(0) -2.144(0) -6.184(0)** -6.203(0)**
Singapore -1.120(0) -1.743(0) -5.962(0)** -5.953(0)**
Thailand -1.436(0) -2.228(0) -3.002(0)** -2.982(0)

Notes: Figures in parentheses indicate the number of lag structures.
** indicates significance at the 1% level
* indicates significance at the 5% level
Table 2. ADF Unit Root Test (TFR)
Level First Difference

Constant Constant ~ with | Constant without | Constant  with

without trend trend trend trend
Indonesia -3.500(2)** -2112(2) -2.942(1)* -3471(1)*
Malaysia 4 121(2)** 1.706(2) ~8.866(1)*** ~6.026(2)***
Philippines -3.191(2)** 0.491(2) -2.287(1) -4.734(2)***
Singapore -1.056(0) -2.001(0) -6.082(0)*** -6.011(0)***
Thailand -2.757(2)* -5.038(2)*** -3.098(2)** -3.726(1)**

Notes: Figures in parentheses indicate the number of lag structures.

EE D

indicates significance at the 1% level

** indicates significance at the 5% level
* indicates significance at the 10% level

Table 3. Panel Unit Root Test and Panel Co-integration Test

Panel Unit Root Tests

Levels

First Differences

Individual effects

Individual effects
and linear trends

Individual effects

Individual effects
and linear trends

LLC test

FLFP 1.162 0.192 7.940** 6.552%*
TFR 5.552%* 0.403 5.747%* 4.389**
IPS test
FLFP 0.155 0.412 8.136** 6.825%*
TFR 3.494** 0.059 7.596** 6.810**
Pedroni Panel Co-integration Test
1 Individual effects and
Individual effects linear trends
Pand  ADF 1,060 1.565*
Group Mean 1420 -1.850%

ADF Statistic

** indicates significance at the 5% level
* indicates significance at the 10% level

The results of the panel cointegration tests are reported in Table 3. Despite some
difference, both the panel ADF test and group ADF test indicate there is a cointe-
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grating relationship between FLFP and TFR. These findings shows a long-run rela-
tionship between the two variables (FLFP and TFR) which means that these variables
are cointegrated.

Finally, the panel Granger causality test was employed to examine the causality
relationship of these two variables. The results obtained from the chi-square statistics,
the p-values, the coefficient of the error correction term (ECTt-1) and the t-statistics
are reported in Table 4.

Table 4. Panel Granger Causality

Malaysia
(a) TFR> FLFP
Variable Chi-square test statistics Probability
A TFR 0.005 0.943
Coefficient t-statistics
ECT,, -0.001 -0.362
(b) FLFP> TFR
Variable Chi-square test statistics Probability
A FLFP 0.218 0.643
Coefficient t-statistics
ECT,, 0.001 7.067**

Notes: ** indicates significance at the 1 % percent level

First of all, the null hypothesis that TFR did not Granger-cause FLFP could not
be rejected in both short-run and long-run. Therefore, the results indicated that
increase in the number of children does not seem to cause any change in female
labour force participation in ASEAN countries. Secondly, the null hypothesis that
FLFPdid not Granger-cause TFR could not be rejected in the shortrun. However, the
null hypothesis can be rejected in the long run. Therefore, the result indicated that
increase in female labour force participation does cause a change in total fertility rate
in ASEAN in the long run.

In short, the panel co integration test detected a long-run co integrating rela-
tionship between two variables, such as FLFP and TFR. However, the panel Granger
causality test does not detect any causal relationship between these variables, except
that increase in female labour force participation does cause a change in total fertili-
ty rate in ASEAN in the long run.

5. Concluding Remarks. Current study empirically examined the relationship
between female labour force participation (FLFP) and total fertility rate (7FR) in 5
ASEAN countries, namely, Indonesia, Malaysia, the Philippines, Singapore and
Thailand. This paper employed the panel data analysis to examine the relationship
between two variables.

The main findings of this paper are that there exists a long-run equilibrium rela-
tionship between female labour force participation and total fertility rate. The find-
ings also indicated that there is no causal relationship between them, except that
increase in female labour force participation does cause a change in total fertility rate
in ASEAN in the long run.

Future studies on the determinant of female labour force participation may want
to focus on other factors, such as wage level of female workers or working experience
of female workers. In any case, it is a ripe moment for development economists or HR
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economists to have a closer look from different angles at one of the fundamental
socioeconomic factors — female labour force participation.
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