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Abstract - This empirical study investigates the causal relationship between Total fertility rate (Tfer) and women labor force 
participation rate (Wemp) over a period 1980-2017 in Sri Lanka. As first a unit root analysis is employed for all variables 
using ADF method to test stationary of the variables.  All variables are confirmed to be integrated of orders zero or I (0). 
Then the Johansen Co - integration test is performed to see the existence of long run relationship among the non-stationary 
variables. Finally, the Engle-Granger test is employed to describe the direction of the causality between the two variables, 
total fertility rate and women labor force participation rate.  The findings from this empirical study shows that an increase in 
women labour force participation rate reduces the total fertility rate in Sri Lanka. Therefore, government can implement 
policies such as giving the same job opportunities to women without being bias and also promoting more jobs that suitable 
for women. 
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I. INTRODUCTION 
 
Female labor force participation1 is an important 
driver of growth and development of a countrySher 
Verick (2014). The women labour force participation 
rate has been increasing not only in developed 
counties but also in developing countries. Coping 
mechanism in response to shocks, higher education, 
socio-demographic developments and the standard 
expectation in a society has been decided between 
children and employment. Women’s higher education 
and social norms have been changing in favor of 
more womenentering the labor force and it changes 
life style and cost of living of the women. Bratti 
(2001) found that highly educated women postpone 
fertility2 with attachment of job.  Fertility was 
essentially considered a non-economic phenomenon, 
it was seen as a socio-demographic one, thus the 
analysis of fertility was outside the scope of the 
economic theory. The fertility and labor market 
participation decisions have been recognized as the 
joint result of the maximization of household 
expected lifetime utility under budget and time 
constraints in a dynamic context. Married women 
with a very low income are more motivated to 
maintain their connection to the labour market than 
are women with a high-earning spouse. Women offer 
their labour thus depends on their marital status, the 

                                                             
1Labor force participation rate is the proportion of the population 
ages 15 and older that is economically active: all people who 
supply labor for the production of goods and services during a 
specified period. 
2Total fertility rate represents the number of children that would be 
born to a woman if she were to live to the end of her childbearing 
years and bear children in accordance with age-specific fertility 
rates of the specified year. 

economic situation of the household, and their 
husband’s income Hakim, (2002).But the underlying 
fertility decisions is important since they affect 
population growth, labor force composition and 
social security systems, and thereby economic 
outcomes. 
 
The growth of women’s contribution in the labour 
market carries positive and negative implications for 
the countries.  But a large literature which 
investigates the effect of the increased female 
employment on fertility as a result of the higher 
opportunity cost associated with stronger labor 
market attachment (Becker, 1991; Cigno, 1991; 
Ermisch, 2003).The same sources indicate the labour 
market participation rates of married women have 
increased and fertility rates have declined in many 
countries. Therefore, this study investigates the causal 
relationship between fertility and female employment 
in order to understand what type of social and fiscal 
policies can be designed to allow women to work and 
have children. 
 
II. REVIEW OF LITERATURE 
 
Various authors find that in OECD countries the 
cross-country correlation between the total fertility 
rate (TFR) and the female labor force participation 
rate (FLP) turned from a negative value before the 
1980s to a positive value thereafter (e.g. Ahn and 
Mira, 2002; Brewster and Rindfuss, 2000; Esping-
Andersen, 1999; Pampel, 2001; Rindfuss et al., 
2003).While the correlation between female 
participation and fertility has beennegative and 
significant for several years across countries, it has 
becamepositive and weaker after mid-80s. 
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Using time series data for Japan, Cheng (1997) found 
that working in the labor market does not 
prevent women from having more children, but have 
small children at home did not encourage women to 
go out to work. 
Narayan and Smyth (2003) applied Granger causality 
tests within an error-correction framework to analyse 
the relationship between FLFP and TFR in six South 
Asian countries. Of the six countries, they only found 
evidence of a cointegrating relationship between 
FLFP and TFR for the Maldives, where in the long 
run FLFP Granger causes TFR. 
 
Covering the period of 1980-2008 Abdullah & Abu 
Bakar (2011) investigated the causal relationship 
between total fertility rate (TFR) and women labor 
force participation rate (WLFPR) in the Four Selected 
ASEAN countries. They applied Engle-Granger test 
for causality relationship. Also a unit root test is 
performed for all variables using ADF test.  Findings 
indicate that for all cases WLFPR have a negative 
impact on TFR, indicating that an increase in women 
participation rate will reduce the total fertility rate 
and not the other way around. 
 
Using population census data, Xiaobo He and 
RongZhu (2016)   examines the causal effect of a 
married women’s labour force participation in urban 
China using ordinary least squares estimates.  The 
results indicate that having one more child 
significantly reduces female labour force participation 
by around 6 and 9 percentage points in 1990 and 
2000, respectively. Further they found very small 
negative causal effects in 1990 (around 2 percentage 
points) and an insignificant effect in 2000. 
 
III. DATA AND METHODOLOGY 
 
This study uses 37 years of annual time series data for 
the period from 1980 to 2017 for the two variables, 
Total Fertility Rate and Women Labor Force 
Participation Rate in Sri Lanka.  The data is collected 
from global economic indicators. Figure 1describes 
the two original series of Total Fertility Rate and 
Women Labor Force Participation Rate for the 
country of Sri Lanka. 
 

 
Figure 1 Female Labour Force Participationand Fertility Rate 

of Women 

There are two models with different dependent 
variables. The first model is using Total Fertility Rate 
(Tfer) and the second model is using Women Labor 
Force Participation Rate (Wemp) as the dependent 
variables. The country has the following own general 
model specification to investigate the causal 
relationship between TFR and WLFPR. 
Wempt = F1Tfert-1+ + F2Wempt-j+U1t (1) 
Tfert = F3 Tfert-1+ + F4Wempt-j +U2t (2) 
 
Where, 
Tfer = Total Fertility Rate 
Wemp = Women Labor Force Participation Rate 
t = time series 
F1& F3 = Coefficient of Women Labor Force 
Participation Rate 
F2& F4 = Coefficient of fertility 
Here assume U1t & U2t   = error term those are 
uncorrelated 
t-1 & t-j  - lag period 
 
To validate the Granger Causality test relationship 
between Total Fertility Rate and the Women Labor 
Force Participation Rate, this study employed the unit 
root tests to assess the stationary properties of the 
time series data based on the Augmented Dickey-
Fuller (ADF) test. 
 
Here apply the ADF test to the Total Fertility Rate 
and Women Labor Force Participation Rate series 
separately. The study carries out the estimation of the 
models using the econometric software of STATA 
and test the presence of unit roots using the 
systematic procedure. The results of the Augmented 
Dickey-Fuller(ADF) test for the stationarity of Total 
Fertility Rate and the Women Labor Force 
Participation Rate are presented in Table1 in which 
both Total Fertility Rate and the Women Labor Force 
Participation Rate have unit root and non-stationary. 
 
Ho: Total Fertility Rate has unit root or non-stationary 
HA: Total Fertility Rate does nothave unit root or 
stationary 
Ho:  Women Labor Force Participation Rate has unit 
root or non-stationary 
HA: Women Labor Force Participation Rate has not 
unit root or stationary 
 
IV. FINDINGS OF THE STUDY 
 
Unit Root Analysis 
The Augmented Dickey Fuller (ADF) test was 
employed in order to analysis the unit roots.  Table 1 
describes the results of ADF test for a unit root for 
women labour force participation and fertility rate in 
Sri Lanka for the period from 1980 to 2017. This 
result indicates that the ADF test statistic for each of 
the variables is greater than the 95 percent critical 
ADF values. Therefore, the variables are adjusted to 
be stationary at level. 
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Table 1 Results of ADF test 
 
Next, the section proceeds with co-integration test 
based on Johansen (1991, 1995) to look at the long 
run relationship between the variables of TFR and 
WLFPR. 
 

 
 

Table 2: Johansen Max Likelihood Co- Integration Test 
Results 

 
To investigate the cointegration between Tfer and 
Femp this study applied Johansen maximum 
likelihood (JML) approach developed by Johansen 
(1988).By using the Johansen cointegration, Table 
2shows the long run relationship between total 
fertility rate and women labour force participation 
rate. Based on the null hypothesis, there is no 
cointegration in the data. For alternative hypothesis is 
represent there is cointegration in the data set. Since 
the value of probability is less than 5% significant 
level, this study needs to reject null hypothesis. The 
Johansen test proves that Femp and Tfer are 
cointegrated to each other in the long run association 
ship. 
 
Then the study employed the Engle and Granger 
(1987) procedure, which is based on testing for a unit 
root in the residual series of the estimated equilibrium 
relationship by employing the Dickey-Fuller test. 
Therefore, the following null and alternative 
hypotheses are formulated: 
 
H0: Fertility does not cause female employment 
HA: Fertility does cause female employment 

 

 
Table 3. Results of Granger Causality Test between Total 

Fertility Rate and the Women Labor Force Participation Rate 
 
H0: 11 = 21 = 31 =  41 =  0. 
The above table 3 shows the results of Granger 
causality tests of the study. According the results 
there is one-way causality which runs from Femp to 
Tfer. In other words, there is negative impactof Femp 
on Tfer. This means that an increase in women labor 
force participation rate will reduce the total fertility 
rate. 
 
CONCLUSION 
 
This study has reached its objective with the 
significant variables Femp found to influence Tfer. 
By using time series data for the period of 1980-2017, 
the ADF test are performed to test for stationarity.All 
variables integrated of level. Afterwards, the 
cointegration test is carried out to identify whether 
the long run relationships exist among variables. The 
Johansen test shows that Femp and Tfer are co-
integrated to each other in the long run. Meanwhile 
the Granger causality test is performed and showed 
that Femp have a negative impact on Tfer.This means 
that an increase in women labor force participation 
rate will reduce the total fertility rate. As being 
practice now, government of Sri Lanka has 
implemented policies such as Family Planning and 
Reproductive Health which are good policies that 
may lead to economic growth. As Femp has an 
impact on Tfer, it is important for the government  to 
promote more jobs that suitable for women. 
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