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Introduction 
it is well-known in micro econometric literature that the labour supply of young couples with young children differs surprisingly from the rest of the labour force (Chiuri 1999).  The presence of very young children is highly significant for household (HH) labour supply decisions (Bloemen and Stancanelli 2008, Rammohan  and Whelan 2005). The area is not quite researched in a country like Sri Lanka. With dramatic changes in socio economic situation, and as a result of urbanization, the traditional extended family culture in Sri Lanka has been converted to a nuclear family culture. With the change in socio economic life style of the society, HH environment has changed and both parents work. Thus, child caring has become a real concern. Over the last decade, the cost of child caring has increased. 
Objective of the Study 

However, to date there has been no formal study done to investigate the relationship between child care and female labour force participation in  Sri Lanka. This paper examines the female labour supply decision of the households with present pre-school children. Does the cost of formal child care prevent many young mothers from working in paid employment?
 The study of HH labour supply not only helps in understanding the decision making pattern of HH, but also allows a better evaluation of social welfare programmes.
The evidence in developed countries indicates that in middle- to high-income families where both parents work, they depend on day-care centres mainly because they prefer that, for their own satisfaction or to maintain their preferred standard of living. Government provides subsidies and tax holidays for the families with young children. Developed countries consider child caring as a public good where the population growth has become stagnant.
Female Labour Participation and Child Care
Like males
, females do not make their preferences between income or labour force participation and leisure. It is assumed that there is perfect flexibility in the number of working hours of both men and women. The conventional labour supply model or utility analysis becomes rather complicated for females, once the gender triple
 burden issue is explicitly brought in. However, leisure encompasses two components for females: reproductive activities and personal leisure activities. We assume that Ufl > Ufcc. Where l superscript represents leisure and cc represents child-care. f is for female. Leisure for females is more complex than that for males. Hence if females with young children desire to enter the labour force, they have to forgo the utility obtained from child caring and personal leisure. If they hire child care services, their income from participating in labour force would be: Ufincome > price of child care service - Ufcc + Ufl . Accordingly, costs related to child care discourage females to participate in the labour market. To keep females in the labour force after child birth, Ufincome should be greater than costs of child care service and forgone leisure from child care plus forgone personal leisure. It concludes that high wages are needed to encourage female labour participation. However, females are paid lower wages compared to males (see Table 1).
Insert Table 1 here
Wage rates offered to women with children and the costs of child care services affect women’s labour force participation and labour supply decisions of women with young children. In reality, the relationship between child care cost and female labour supply is complex, and research findings suggest mix results. As Fong and Lokshin (2000) pointed out, when the cost of formal child care services is high, households  rely on informal care and mothers tend to take responsibility of childcare and tend to withdraw themselves from the labour force. Meanwhile, Kimmel (1992) states that increases in the market wage significantly increase the probability of labour force participation by women with young children, while increases in the fee of day-cares reduce the probability of labour force participation by them. One of the key assumptions in this model is  the perfect flexibility of the labour market: the assumption of free entry to the labour market and free exit from the labour market.  
Currie and Hotz (2001) using a National Longitudinal Survey of Young in the USA, found that the effects of maternal employment are also mediated by the quality of alternative child care arrangements available including child care providers and centres.  However, McDonald et al (2006) argue that the employment of a mother does not simply depend on her internal commitment to paid work versus her devotion to child care and domestic responsibilities.  Some other important reasons are identified: job characteristics, organizational policies, and domestic division of labour. Another argument is that providing maternity and child care benefits is an additional cost burden in a profit oriented firm. Employees who are on leave for long periods of time in certain industries may adversely affect profitability and productivity. 
Female Labour Force Participation in Sri Lanka
After independence in 1948, compared to the increase in the male labour force participation rate, the increase in the female labour force participation rate is significant. For example, in 1946 the female labour force participation rate was 18.2. The rate in 2007 was 33.4 (Table 1). The most significant feature is that with the introduction of trade liberalization in 1977, female participation in the labour force increased dramatically. Trade liberalization opens several access for women to participate in the labour force (Table 2). 
Table 2 insert here
However, still female labour force participation lags behind male labour force participation at every age category. Most significantly, the highest female labour force participation rate of 46.6 is recorded in the age group of 20 – 24, and the lowest rate is maintained in the age group of 25 to 30. This is the main age group for women who have young children. Females at this age group (age of 25 to 30) have recorded the highest fertility rate (see Table 3). The mean age at marriage for females in Sri Lanka is 25 years.  
There is a positive change in female labour force participation rates in age groups of (30+). This may indicate that females in higher age groups are returning to the labour force when their children are old enough to attend school and take care of themselves. Re-entering to the labour market by females should be encouraged by providing suitable avenues because this would optimize available labour usage and overall productivity.
Insert Table 3 here

It is observed that marital fertility has decreased in Sri Lanka mainly due to exposure to formal education, increased participation in labour force (Amarabandu 2000). There is a relationship between the increase in accumulated household wealth and maternal fertility in Sri Lanka as well (Weerasinghe and Parr 2002).   
Theoretical Framework
This section describes the unitary and collective models. The common assumption in both models is that households are composed of two members of working age (husband, m and wife, f) and at least one pre-school child.  
When estimating household labour supply, several theoretical issues have to be considered. The first issue is whether to assume that the agents individually take their decisions or they collectively take decisions: unitary decisions vs collective decisions. Second, whether one employs a static model or a dynamic model. Third, whether to assume a linear budget constraint or a non-linear one.
Unitary Model
In the unitary model the household is a unit that takes decisions together. There is no individual preference in the decision making process.  The model also supposes a pooling of family income and responsibilities. The utility function U (Cm, Cf , lm, lf, Qc) has all the classical characteristics and properties. Utility maximization problem of a household is as follows:
max. a1log(Cm – γ m(z)) + a2log(Cf – γ f(z)) + a3log(lm) + a4log(lf) + a5log(Qc) 
---- (1)
s.t. Cm + Cf + pcc tcc + pr tr ≤ y + wm hm +  wf hf 
lm + hm + tm ≤ Tm
lf + hf + tf ≤  Tf
tm + tf + tr +  tcc = Tc
where m and f denotes respectively male and female. C, 1 and Q  are respectively for individual consumption, leisure, and the quality of child care. a i≥ 0 (i = 1,…5); γ j(z) (j = m, f), the function of demographic factors such as education, age and occupation, defines the minimum committed level of consumption, the other three goods having a subsistence level fixed at zero. h denotes daily hours of work for wage. y represents non-labour income. wm and wf are respectively the wage rates of male and female, while pcc and pr are respectively the daily prices for formal child care and for that provided by relatives. The constraints are the household budget, and the time endowments for each parent. It is important that all constraints must hold. 
Production function for child care is as follows: 
Qc =  (tm + tf + δrtr + tcc )
Inputs are tm, tf , tr , tcc . where tm and  tf are the times that each parent spends with children.  tr is the care provided by relatives (δr is a dummy variable for availability taking either 1 or 0). tcc is the time of formal child care purchased by a family. Assume that all these inputs are perfect substitutes and therefore, Qc can only take a constant value. The time that the mother or father spends with the child has an opportunity cost, which is equal to the expected wage rate of each. Though the relatives have opportunity cost, for simplicity, we assume that the time relatives spend with the children is equal to zero, i.e. pr = 0 because relatives providing child care are usually retired (grandparents) in Sri Lanka. It is obvious that lf and tf are interrelated because, sometimes, child caring is also considered as a leisure activity. But we propose lf > tf.
Therefore, the final choice of formal child care is determined by the availability of other relatives, opportunity costs, individual preferences on leisure and consumption, the structure of labour market, and the cost of child care. The same factors influence the parents’ (mother and father) decision to take part in the labour market. Therefore, the labour supply system of a family, if both parents are working, can be obtained by solving the maximization problem (1). The labour supply system is as follows: 
hm = (a1 + a2 + a4)Tm – (a3/wm)[y + wfhf – (1- δr)pcc Tc – γ(z)]
hf = (a1 + a2 + a3)Tf – (a4/wf)[y + wmhm – (1- δr)pcc Tc – γ(z)]                   ----------- (2)
where γ(z) = γm(z) + γf(z).  Since (1- δr)pcc Tc , if δr = 1 (availability of relatives for child care), (1- δr)pcc Tc = 0 , and if δr = 0 (unavailability of relatives for child care), (1- δr)pccTc  = pccTc. Therefore, unavailability of relatives for child care imposes an extra cost for working parents. 
With the unitary models, only inter-household income inequalities can be compared. However, intra-familial redistribution of income can also be crucial in determining household choices (Lundberg et al 1996) and answers are important if the institutions want to conduct efficient and effective economic and social policies. Collective models propose such answers.
Collective Model
In the collective model, each parent has individual preferences. Husband and wife interact in a bargaining process within the household. The process is cooperative which leads to Pareto-efficient outcome. A household has two types of goods: public goods and private goods. The quality of child care, Qc, is a public good, whereas consumption (C) and personal leisure (l) are private goods. Assuming an individual utility having Stone-Geary form, the utility maximization problem can be presented as follows; one for the husband and one for the wife:
For the husband; 
Max ƒ1log(Cm – γ m(z)) + ƒ2log(lm) + ƒ3logTcc  --------- (3)
s.t Cm ≤ øm + wmhm
hm + lm + tm ≤ Tm 
ƒi  ≥ 0; ∑ ƒi = 1
For the wife; 
Max g1log(Cf – γ m(z)) + g2log(lm) + g3log(tf + δr tr + tcc) 
-------- (4)
s.t Cf ≤ øm + wf hf
hf + lf + tf ≤ Tf 
tm + tf + tr +  tcc = Tc
gi  ≥ 0; ∑ gi = 1
The income sharing rule is assumed linear, and determined by HH total income and in total cost of child care. It is as follows:
øm  = d0 + d1wfTf + d2 wmTm + d3y + d4ym + d5pccTc 
----------------- (5)
In this collective model, the labour supply system of an HH with two working parents (with young children) that solves the maximization problems (3 and 4) can be presented as: 
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Substituting  the income sharing rule (5), the labour supply system can be rewritten as: 
hm = (ƒ1 - ƒ2d2)Tm – (ƒ2/wm)[d0 +d1wf Tf + d3y + d4ym – d5pccTc – γm(z)]
----- (6)
hf = (g1 + g2d1)Tf – (g2/wf)[(1- d3)y - d0 -d2wmTm – d4ym  - (d5 + 1 – δr)pccTc – γf(z)]
Models 2 and 6 are restricted forms because there are cross-equation restrictions. Without imposing cross-equation restrictions, and dividing each factor by Tm for husband’s model and by Tf for the wife’s model, we estimate the following unrestricted labour supply models:
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Coefficients of the three models have some similarities. A comparison between these coefficients is presented in Appendix 1. 

Methods and Data

The Logit model for wife’s decision on labour force participation was estimated: 1 = if wife decided to continue her job, 0 = otherwise (if she decided to resign her job). Corresponding probabilities are calculated at the mid-point of the cumulative logistic distribution. The data used for the study are the result of a household survey that was conducted by the researcher in 2008. Colombo district was chosen because the study deals with urban HHs and most of the day-care centres are located in Colombo. 200 HHs with at least one pre-school child were surveyed.  
Empirical Results
39.23 percent of the sample have only one pre-school child. About 75 percent of families live with other adults. While women earn less than men do, women also work less hours than men do. Like quality, fees for day-care centres are not monitored and evaluated. Hence, fees vary among day-care centres (while mean is Rs. 8,710, standard deviation is Rs. 2,145). Urban families spend a significant portion of their HH income for child caring. On average 10.2 percent of total monthly income of an HH is spent for child caring 
Table 4 insert here
As a collective society, the child care responsibility in Sri Lanka is mainly taken by parents or their grandparents. In most cases, while grandparents are taking care of children, domestic helpers are taking care of other domestic work and giving supporting hands to grandparents to take care of children. Since the quality of child care centres in Sri Lanka are not monitored and evaluated, so poor
, grandparents are the first priority. In addition, support from other family member such as grandparents is not valued in monetary terms, and moreover, grandparents consider in taking care of grandchildren as their family and social responsibilities in Sri Lanka. Majority of responses  indicated that without grandparents’ support, they even could not manage their work; they could not continue their jobs.   
Table 5 insert here
At the same time, this study found that women tend to resign their jobs and take care of their children. Of course, this trend has two economic reasons: One is opportunity costs and the other is family income. In addition, they consider quality of child caring as an important factor. Assuming that there is no adult relative, If wf < pcc, women tend to resign from their jobs and take care of their children by themselves. In some cases, they choose home-based self-employment activities. If family income which include wf and non-wage HH income is enough to cover family expenses at least for short-run, even if wf > pcc, mothers tend to resign from their jobs and take care of children. However, according to Jayaweera and Sanmugan (1993), about 80 percent of female employees in Sri Lanka leave their jobs due to pregnancy and child birth. 
Madurawala (2006) also found that with the advent of children and rise in work related costs, it is clearly no longer worth to work. After all, it is opportunity cost, utility value and quality of child care services. Are children a barrier to women’s paid employment?        
Table 6 insert here
According the logit parameter values,the women’s decision on labor force participation decision depends on factors such as their wage, HH income including husband’s wage and HH non-labour income, levels of education, types of occupation, availability of adults in the family, and cost of formal day-care. Very significantly, the higher the probability of having adults in the family, the more likely is the wife working (probability of continuing her paid work is 0.963). One of the other interesting findings of the logit model is that women with young children aged between 0 to 1 year, are more likely to continue their paid work (probability of 0.553). But women having young children aged from 1 to 2 years are less likely to continue their jobs (see Table 6). The reason may be the maternity leave benefits that women get.  
Table 7 insert here
Using unrestricted models two negative wage elasticities for both husband and wife show a dominant income effect, while the HH labour supplies are weakly complementary. It also finds that labour elasticity to non-labour income is positive for husband while it is negative for wife. Having more non-labour income, women with young children tend to work less hours at offices and they might spend more time at home.     
Conclusion
The decision to buy formal child care is affected by the age of children, cost of day-care centres, HH income, types of occupation, level of education and quality of child care. Quality child care services increase female labour-force participation. Numerous reports state and support that more women would work if child care was cheaper, of quality, and more easily available. It is widely believed that if child care was more affordable, more young mothers would participate in the labour force. 
Most of the women who drop out from the labour force due to child care responsibility, are educated. Government spends vast amount of money for their education. Unfortunately, the country loses their valuable services. Hence child caring has an economic cost to the country. 
It is a public good that society as a whole benefits from. Government could take necessary actions to evaluate and monitor formal child care centres/services. In addition, government could provide supports for capacity building of child care centres and for improving the quality of staff because the quality of child care is a joint product of the quality of child care centres and the quality of their staff. Child care supports, subsidies, regulations and supervision contribute to the economy by increasing female labour force participation as well as by improving the quality of the future labour force. This remains a topic for further research.     
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Appendix 1
	Unitary  (Model 2)
	Collective (Model 6)
	Unrestricted (Model 7)

	Husband

a1 + a2 + a4
- a3 
- a3
0

a3(1 – δr)

a3γ

Wife

a1 + a2 + a3
- a4 
- a4
0

a4(1 – δr)

a4γ
	ƒ1 - ƒ2d2
- ƒ2d1 
- ƒ2d3
- ƒ2d4
- ƒ2d5
 ƒ2γm
g1 + g2d1
g2d2 
- g2(1- d3)

g2d4
g2(d5 + 1 – δr)

g2γf
	α1 

α2 
α3
α4
α5
α6
β1
β2 
β3
β4
β5 

β6


Table 1

Informal Sector Daily Wages by Sector and Gender

	Sector
	2005
	2006
	2007

	Tea

  Male

  Female

Rubber

  Male

  Female

Paddy

  Male

  Female
	300

217

305

230

361

261
	333

234

335

249

391

293
	378

261

384

279

453

331


Source: Central Bank of Sri Lanka, 2008
Table 2

Female labour Force Participation 1946-2007

	Labour Force (‘000)
	Participation Rate

	Year
	Total 
	Male
	Female
	Total
	Male
	Female

	1946
2007
	2,611
7,489
	2,041 (78%)
4,863 (65%)
	570 (12%)
2,626 (35%)
	39.2
49.8
	57.8
67.8
	18.2
33.4


Table 3
Age-specific Fertility Rate, 1963 – 2000
	Age Group
	1963
	1974
	1981
	1982-1987
	1988-1993
	1995-2000

	15-19

20-24

25-29

30-34

35-39

40-44

45-49
	52

228

278

240

157

46

7
	31

146

161

158

126

43

6
	34

172

222

177

99

37

0
	38

147

161

122

71

23

3
	35

110

134

104

54

14

4
	27

83

118

98

40

8

1


Table 4

Sample Statistics
	Variable
	Mean
	Standard deviation

	Husband’s Age (Years)
Wife’s Age (Years)
HH non-labour income (Rs)
Husband’s monthly wage (Rs)
Wife’s monthly wage (Rs)
Husband’s daily Hours of Work
Wife daily Hours of Work
Children
     0 – 2 years

     3 – 5 years
     6 – 15 years
Other Adults
Amount paid for day-care centres (Monthly)

Amount paid for day-care centres + pre-school (Monthly)

Amount paid for a domestic nanny to take care of children only (Monthly)

Amount paid for a domestic helpers/nanny to take care of children (Monthly)- child caring, cleaning, cooking

Cost of child caring as a % of HH monthly income
	36.24
30.60
15,432
43, 453
35,432
9.45
7.45
0.674
0.732
0.134
0.754
3,100

8,710

5,290

6,100

10.2
	5.534
5.232
2341
1421
654
3.5
1.2
1,123

2,145

698

1,241




Table 5

Types of Child Care

	
	Pay someone to take care of children (Nanny) (%)
	Domestic helper (not to  take care of children) (%)
	Domestic helper (both for caring of children & other domestic work) (%)
	Hired day- care services (%)

	Yes
No
	26.21
73.79
	32.43
67.57
	29.60
69.40
	10.65
89.35

	Total
	100
	100
	100
	100


Source: Sample Survey
Table 6

Bivariate Logit Estimates for Wife’s Decision on Labour Force Participation

(1 = continue job, 0 = resign and look after children)

	
	Coefficient
	SE
	Prob.

	Constant 

Wife’s Wage earn at child birth

HH non-labour income

Husband’s wage

Pcc 
Husband’s Age
Wife’s Education: 
If 1 = Degree+postdegree+Professional qualification, 0 = otherwise
If 1 = Degree + postdegree, 0 = otherwise
If 1 = Degree + Professional qualification, 0 = otherwise
If 1 = Only Degree, 0 = otherwise
If 1 = Only Professional qualification, 0 = otherwise
Husband’s Education: 
If 1 = Degree+postdegree+Professional qualification, 0 = otherwise
If 1 = Degree + postdegree, 0 = otherwise
If 1 = Degree + Professional qualification, 0 = otherwise
If 1 = Only Degree, 0 = otherwise
If 1 = Only Professional qualification, 0 = otherwise
Husband’s Occupation: if 1= executive level, 0 = otherwise
Wife’s Occupation: if 1= executive level, 0 = otherwise
Wife’s Occupation: if 1= private sector, 0 = otherwise
Young children age: 0 – 1 years
                                  1 – 2 years
                                  3 – 5 years
Other Adults in HH (who can take responsibility for caring of children)
	0.142
2.321
1.863
2.221
-1.024

1.035

0.698

0.869

-0.231

0.325

2.232

0.643

1.546

-0.831

-0.324

1.962

0.987

-1.204

0.214

-2.691

0.825

3.254


	(0.054)**
(0.454)*

(0.521)***

(0.120)*
(0.978)
(0.358)*

(0.425)
(1.256)
(0.023)*
(2.003)
(1.121)**

(0.256)*
(0.986)
(0.856)
(0.986)**
(0.933)**

(1.012)
(0.123)*

(0.968)

(0.635)*

(0.011)*
(1.033)*

	0.535

0.911

0.866

0.902

0.264

0.738

0.668

0.705

0.443

0.581

0.903

0.655

0.824

0.303

0.442

0.877

0.728

0.231

0.553

0.064

0.695

0.963


Log F = - 634.26; * = p ≤ 0.01; ** = p ≤ 0.05; *** = p ≤ 0.10

Table 7
Labour Supply of Wife- Unrestricted Model
	Variable
	Coefficient
	SE

	β1 
β2 
β3 
β4 
β5 
Wife’s Age
Wife’s Education: 
If 1 = Degree+postdegree+Professional qualification, 0 = otherwise
If 1 = Degree + postdegree, 0 = otherwise
If 1 = Degree + Professional qualification, 0 = otherwise
If 1 = Degree, 0 = otherwise
If 1 = Professional qualification, 0 = otherwise
Husband’s Education: 
If 1 = Degree+postdegree+Professional qualification, 0 = otherwise
If 1 = Degree + postdegree, 0 = otherwise
If 1 = Degree + Professional qualification, 0 = otherwise
If 1 = Degree, 0 = otherwise
If 1 = Professional qualification, 0 = otherwise
Wife’s Occupation: if 1= executive level, 0 = otherwise
Husband’s Occupation: if 1= executive level, 0 = otherwise
Young children age: 0 – 1 years
                                  1 – 2 years
                                  3 – 5 years
Other Adults in HH (who can take responsibility for caring of children)
	1.622
-0.042
-0.021
-0.003
-1.221
-1.351
- 0.153
0.987
1.002
2.669
1.928
1.323
- 1.053
0.984
2.354
1.025
0.987
0.658
0.322
0.121
0.923
8.321
	(0.323)*
(0.011)*
(0.010)***
(0.021)
(0.420)*
(1.023)
(0.033)*
(1.256)
(1.235)
(2.003)
(1.580)
(0.232)*
(0.986)
(0.856)
(0.986)**
(1.235)
(1.012)
(0.986)
(0.120)**
(0.052)**
(0.623)
(3.721)*



Log F = - 454.76; * = p ≤ 0.01; ** = p ≤ 0.05; *** = p ≤ 0.10:  R2 = 0.66
Table 8
Labour Supply of Husband- Unrestricted Model
	Variable
	Coefficient
	SE

	α1 
α2 
α3 
α4 
α5 
Husband’s Age
Husband’s Education: 
If 1 = Degree+postdegree+Professional qualification, 0 = otherwise
If 1 = Degree + postdegree, 0 = otherwise
If 1 = Degree + Professional qualification, 0 = otherwise
If 1 = Degree, 0 = otherwise
If 1 = Professional qualification, 0 = otherwise
Wife’s Education: 
If 1 = Degree+postdegree+Professional qualification, 0 = otherwise
If 1 = Degree + postdegree, 0 = otherwise
If 1 = Degree + Professional qualification, 0 = otherwise
If 1 = Degree, 0 = otherwise
If 1 = Professional qualification, 0 = otherwise
Husband’s Occupation: if 1= executive level, 0 = otherwise
Wife’s Occupation: if 1= executive level, 0 = otherwise
Young children age: 0 – 1 years
                                  1 – 2 years
                                  3 – 5 years
Other Adults in HH (who can take responsibility forcaring of children)
	2.301
-0.143
0.031
-0.0203
0.221
-0.321
- 0.256
0.867
0.906
1.032
1.324
-0.225
- 1.132
0.635
0.324
0.534
0.932
-0.031
2.341
0.687
1.983
12.368

	(0.620)*
(0.072)***
(0.011)**
(0.021)
(0.120)***
(0.091)*
(0.065)*
(0.402)**
(0.932)
(1.003)
(1.103)
(0.156)
(0.823)
(0.531)
(0.134)**
(0.123)*
(0.832)
(0.012)*
(0.968)*
(0.231)*
(0.962)**
(4.235)*



Log F = - 504.23; * = p ≤ 0.01; ** = p ≤ 0.05; *** = p ≤ 0.10:  R2 = 0.76
Table 9
The Household Labour Supply Elasticities

	Husband
	Wife

	ηhmwm < 0
	ηhfwf < 0

	ηhmwf < 0
	ηhfwm < 0

	ηhmy > 0
	ηhfy < 0
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� Indifference curve analysis indicates that individuals can trade-off the utility that they get from labour income and the utility from leisure.  


� The triple burden includes income earning, leisure and domestic/reproductive responsibility. 


� There is no responsible agency to evaluate and to monitor the quality and standard of day-care centres and pre-schools in Sri Lanka. 
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