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Abstract
Women have been emerging on the labor market in the Netherlands. This is claimed to be the result of various variables. This paper discusses the factors that may have influenced the decision of Dutch women to participate in the labor force. Existing literature that discusses these variables is presented. Literature published before 2011 discusses the factor childcare and argues that the price of child care plays a role in the labor market participation decision made by females. However, since then authors have stated that this is not the case. Other factors that may have influenced the Dutch female labor force participation rate discussed in this thesis are the following: culture, the real hourly wage rate, fertility, growth, part-time female employment rate, full-time female employment rate, policy, educational background, technology and the reservation wage. Furthermore, estimations are made to indicate whether or not the presented literature is applicable to the Netherlands. The findings of this empirical analysis indicate that the only variable discussed that happens to have a significant effect on the Dutch female labor force participation rate is when it is the only variable included in an estimation, is the tax reforms. Moreover, in the full model the full time female employment rate seems to be the only variable to be of any significance. Furthermore, I examined whether the U-shaped relationship that existed between the labor force participation rate and the growth for Turkey, does hold for the Netherlands but due to insufficient data this cannot be seen completely.
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1. 
Introduction
Looking back at history we can conclude that the labor supply of women was limited not only by their men, but also by a number of policies that were implemented in the earlier years. According to the timeline for the Netherlands for the period 1945-2003, Dutch women have made great progress towards not only an embetterment of themselves, but also bettering the lives of their loved ones and the economy. Women began being active in areas outside of the household, including the labor market. For example in the year 1980 women’s working rights began to affect the right and duties of men, employers and government in different policy plans. In 1981, 33% of students enrolled at universities were of the female gender. In the year 1984, the Dual Wage Earners Act was implemented. This act granted both partners the same basic tax allowance. In 1985, 28% of Dutch women worked in paid employment.  In 1990, 36% of the mothers with children younger than the age of 4 were in paid employment. In the year 2001, employers who presented their employees a wage compensation during their time of leave, received a benefit of a maximum of 70% of the minimum wage. For several years the Netherlands has had one of the lowest female labor force participation rate.  However, this did not remain that way and this can be seen in Figure 1 below. In the 1990’s, the labor force participation of Dutch women increased greatly. 


Figure 1: Trend of the female labor force participation rate in the Netherlands

Source: OECD

The aim of this thesis is to focus on the factors that may have contributed to the trend of the female labor force participation rate in the Netherlands between the years 1980 and 2010. For clarification reasons the terms labor force participation rate and labor supply are isolated from one another. The labor force refers to the percentage of the population that works or is willing to work. Tansel (2001) acknowledges that the female labor force participation rate is defined as the ratio of the female labor force which includes those employed and those unemployed but seeking work to the female population. This rate refers to the probability that a female works.  The term labor supply refers to the total number of hours a person wishes to work given the real wage rate on the labor market. 

As can be seen in Figure 1 above, the Netherlands has experienced a strong increase in the labor force participation rate of women during the period 1980 and 2010. According to Euwals et al. (2007) the business cycle that took place between 1992 and 2004, was an event that contributed to the trend of the female labor force participation rate.  To mothers, not being able to provide your children with maternal care is a sacrifice that needs to be made in order to be able to participate in the labor market. Therefore, the opportunity cost for taking part in the labor force is higher for mothers than it is for single or cohabiting women. Euwals et al. (2007) argues that during a business cycle when the labor market is tight, the female labor force participation rate is likely to be higher. A tight labor market indicates that there are more jobs than workers available to them. This leads to an increase in the wage rate which can interpreted as an incentive to induce individuals into participating in the labor market. The authors also state that during the same period the effect of having children is less delicate to the participation rate of females. Also, the increase in education level is responsible for increases in the female labor force participation. 

Figure 2: Trend of part-time employment rate in the Netherlands
.
Source: OECD

When comparing the Netherlands to other OECD countries, it has an average participation rate of its female inhabitants; however it has been and still is the victim of a strong increase in its part-time employment. This is illustrated in Figure 2 above. This figure displays an upward trend in the female part-time employment rate since the year 1990, which is in accordance with the literature mentioned by Euwals et al. (2007). Euwals et al. (2004) explain this phenomenon. The authors conclude that the growth of part-time employment is strongly related to the fact that there has been a growth in the female labor force participation rate. Furthermore, shifts between the different sectors explain the increase in part-time employment, because laws on opening hours have been liberalized. Because of this, many firms are in favor of organizational flexibility and this explains the growth of part-time employment. The authors also investigate the demand side of labor and explain that firms may need more flexibility to adjust to the business cycles and the growing demand for products at non-standard working times. However, the authors also state that this reason cannot explain the growth in part-time employment, because at the end of the 1990’s, the economic growth of the Netherlands was high and firms should have already adjusted to this growth. 

The international literature on human resource management and industrial relations reported an increase in demand and the use of flexible working agreements which describes to the part-time employment. From an international perspective, the increase in part-time work can be seen all over the world and it is hard to find an argument that explains this, according to Euwals et al. (2004). Euwals et al. (2007) established that the participation rate of females is likely to rise at a much lower rate in the future due to the fact that they did not find any indications that social norms with regard to paid employment will ever evolve again.

This thesis is organized as follows. First, the neo-classical model of labor-leisure choice is discussed. This framework explains the behavior that should be expected from women who participate in the labor force. Next, literature that already exists, discusses the female labor force participation rate. Furthermore, an empirical analysis is done where the aim is to examine data pertaining to the female labor force participation rate in the Netherlands and factors that may have influenced it. Lastly, the conclusion is presented which summarizes the main findings of this thesis.





2. The neo-classical model of labor-leisure choice
In this section I will discuss the neo-classical model of labor-leisure choice. This model explains the expected behavior of individuals when they need to decide on working or not. Furthermore, I briefly discuss how this decision differs between men and women. 

Everything in life is a choice and so is participating in the labor force. To explain this choice, the neo-classical model of labor-leisure choice is. The basic neo-classical model of labor-leisure choice states that there is a tradeoff between labor and leisure. Time can be used for two things: labor and leisure. Each person selects the combination of hours and leisure that maximizes his or her utility (satisfaction); given by the index U. Individuals choose not to work if the value of leisure surpasses the market wage. For those individuals who are already taking part in the labor force and have a job, the opportunity cost of an extra hour of leisure is the hourly wage rate.  The utility of a person is given by an indifference curve. An indifference curve is a graph of different combinations that provide the individual with the same level of satisfaction. The higher the utility curve, the higher the level of satisfaction. Along the horizontal axis are the maximum hours of leisure. On the vertical axis, index Y indicates an individual’s income.  

Figure 3: Indifference Curves
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Source: Borjas, G.J. 2010

When a change in the wage rate takes place there are two different effects that may occur. The first effect is a substitution effect. When the wage rate increases, the opportunity cost of leisure also increases.  Seeing that leisure becomes more expensive, individuals consume less leisure and spend more time at work. Thus, leisure is substituted by spending more time at work.  The other effect is known as the income effect. The income effect occurs as the wage rate rises and it leads to an increase in the individual’s consumption of normal goods, under the assumption that as the wage rate rises there is an increase in the real income. If someone values leisure as a normal good, then a higher wage rate will encourage a person to consume more leisure and thus reduces the hours of work seeing that an individual only has twenty-four hours of time to spend a day. The leisure-labor tradeoff is constrained to time and goods.[footnoteRef:1] By combining both constraints the full income constraint is formulated.[footnoteRef:2] [1:  The time constraint is given by the following: H+L=T; where: H= hours of work, L= hours of leisure and T= total available time. The goods constraint is given by: wH= pY; where:w = wage rate, H = hours of work, p = price index for real income and  Y = real income.
]  [2:  Satisfying both equations and rewriting the time constraint as T-L = H, it is then possible to substitute this into the goods constraint and the result is the full-income constraint: pY = wT-wL, wT = the full income and gives the maximum possible income a person can earn. wL =  the definite cost of leisure time and pY = absolute cost of goods and services.Another way to rewrite the equation pY = wT-wL, is Y = -(w/p)L + (w/p)T. This equation describes the relationship between the real income and the hours of leisure.] 

 In Figure 3, the maximum amount of leisure that an individual can consume is equal to the index T.  The intercept of the budget constraint along the vertical axis equals wT/p. This is the real full income that a person might receive if he decides to spend all his time working.When the budget constraint and the utility function of an individual are combined in one graph, we are able to derive their optimal hours of work and leisure mix as seen below. The optimal hours of work and leisure mix is where the budget constraint and the utility curve are tangent. In the graph below, the optimal hours of leisure are equal to L*, where as the optimal hours of work are equal to H*. H* is again calculated as T-L*. 

Figure 4: Optimal Consumption and Leisure





Source: Borjas, G.J. 2010
The slope of the budget constraint is equal to –w/p, indicating that if a person is willing to sacrifice one hour of leisure they can then move up the budget line and purchase an extra w worth of goods. The same holds if someone wants to consume an extra hour of leisure. The individual then gives up an extra w worth of goods to be able to consume an additional hour of leisure. If the market wage is low and the opportunity cost of time is low, it is most likely possible that a corner solution would take place. This phenomenon indicates that an individual will work zero hours if the conditions mentioned above holds and chooses not to participate in the labor force. 

Furthermore, the neo-classical model also takes non-labor income into consideration. This income can be explained as follow: non-labor income is unearned income that may be received in the form of interest payments, rent, dividends or profits that do not vary with hours worked. 
When considering the non-labor income, the time constraint and the goods constraint are slightly adjusted.[footnoteRef:3] [3:  The time constraint is given by H + L = T. Goods constraint:   wH + A = pY. Where: w = wage rate, H = hours of work, p = price index for real income, Y = real income and A= total amount of non-labor income.] 


The slope of the budget constraint remains the same and is equal to –w/p. However, when a change in the non-labor income occurs, the budget constraint shifts vertically upward in the case of an increase in the non-labor income and vertically downward in the case of a decrease.
The basic neo-classical model of labor-leisure choice also considers income replacement programs and unemployment compensations. Under a complete income replacement program, the utility of a person will rise when they become unemployed. However, in reality we have seen that a full income replacement is not provided by any unemployment compensation plan.[footnoteRef:4]  [4:  According to the OECD (2002) the unemployment benefits in the Netherlands, includes three types of benefits:
1. the earnings related benefit (half a year up till 5 years)
2. the follow-up benefit (2 years, for people 57½ and older till a maximum of 3½ years)
3. the short-term benefit (max. half a year) for persons who are not eligible for 1. and 2. (2. and 3. are minimum-wage related benefits).] 


Borjas (2010) explains that the female decision concerning working boils down to whether the terms of trade are sufficiently attractive to bribe a female into entering the labor market.[footnoteRef:5] This simply means that a woman would compare working and not working and then choose which ever one she thinks she would gain the most from. This comparison is done by females using the real wage rate and their reservation wage. When the real wage rate is high or if it increases, a woman is better off working because she may then increase her utility. Women tend to add a high value to being able to provide their children with maternal child care, whereas this is not the case for men. The women consider much more factors when deciding if they should or should not participate in the labor market or if they do how intensive it should be. Men on the other hand do not consider as many factors as women, especially where child care is concerned.  [5:  The terms of trade is the rate at which leisure can be traded for additional consumption.] 


















3. Literature Overview

In this section I will discuss the existing literature pertaining to the decision the female gender make concerning participating in the labor market. Factors that are explained throughout the entire thesis are extensively discussed in this section.

3.1 Childcare
Public spending on childcare in the Netherlands is of great importance. In 2004, the total amount of assistance had increased with 2 million Euros. This was actually a reduction in growth in comparison with the previous years, due to the fact that the number of people to receive social benefits has witnessed a low increase. [footnoteRef:6] However, public spending on childcare in the Netherlands has increased over the years.  [6:  Centraal Bureau voor Statistiek] 


When discussing childcare, the distinction between formal childcare and informal childcare needs to be made. Basically, formal childcare is paid childcare that is provided by a specialist and comes about through the market where parents are the demanders for childcare and the specialists are the suppliers. Regulations and policies are present in the formal market. Informal childcare is mostly provided by family or friends via the informal sector, where no regulations or policies are present. Informal childcare may however, also be paid childcare. 

The theory predicts that work-related expenses decrease labor force participation. The labor force participation rate of women in general has witnessed a powerful increase. Also, the participation rate of women with children has seen a sharp rise over the years. When mothers decide to take part in the labor force they partly give up the opportunity to be able to provide their children with maternal care. The opportunity cost of participating in the labor force for women with children is thus the opportunity to provide their kids with maternal care. Naturally, all costs have their benefits. The benefits of mothers participating in the labor force are the wages that they earn, which enables them to consume any additional products and enjoy working. 

Ribar (1992) compares the benefits of child care with the costs of child care. He does this by considering the quality of childcare as the benefits of childcare and the cost of childcare is represented by the direct and indirect cost per child per hour of the service supplied. The author also compares the costs and benefits of participating in the labor market. The benefits are the earnings which enables an individual to consume additional products. The cost are the expenses associated to being able to provide maternal child care. These costs are seen as opportunity cost. The author concludes that the labor supply of married women and childcare agreements are sensitive to changes in the wage rate. Furthermore, he concluded that policies that aim at increasing the effective wage rate lead to great increases in the demand for formal childcare. Moreover, the author also states that the labor supply of married women is sensitive to the cost of child care and policies that aim at subsidizing the cost of formal child care are probable at encouraging employment. This is in accordance with Gathmann et al. (2012). The author explains that raising the prices for public daycare attendance reduces the demand for public daycare in the general population, prohibiting mothers to work more. In the paper by Kimmel (1998), the author concludes that child care prices are likely to hinder married mother’s decision on whether or not she is willing to participate in the labor force. The higher the price of child care the less likely the mother will work. 

 Connelly (1992) explains that the labor force participation rate of married women is sensitive to the average cost of child care. She measures the sensitivity two ways; first she measures it as the elasticity of the probability of participation due to changes in the average cost of childcare. Her other measure is done by imitating how the probability of participation would face any changes if the cost of childcare changes. The author finds that if policies were implemented aiming at decreasing the average cost of childcare then we can expect a positive effect on the female labor force participation. Also, she adds that the labor force participation rate of mothers of preschoolers is due to the higher childcare costs that they have to deal with. 

Wetzels (2005) acknowledges that the Dutch government has decided to allow additional growth in the availability of childcare and divide the costs between the government, employers and parents. In the Netherlands, formal childcare is set according to a national recommended schedule based on family income. The author also states that Dutch mothers are less likely to participate in the labor force full time, but have the tendency to work part-time. Moreover, the author emphasizes the fact that the cost of child care has an effect of diverting from formal care which is expensive, to informal care that tends to be cheaper.  In the Netherlands childcare subsidies are given to parents to stimulate their participation in the labor market. Jaumotte (2003) explains that the effectiveness of childcare subsidies can be strengthened by also aiming at tax cuts. This gives low-income mothers an incentive to participate in the labor force, seeing that the labor supply of these types of mothers is more likely to be elastic because it reacts strongly to any changes that happen to the wage rate.

According to the 2007 study by the OECD all children under the age of 18 are eligible for children benefits. In the Netherlands, the majority of the children only stay part of the entire working in child care.[footnoteRef:7]  [7:  The benefits that parents receive on a monthly basis for childcare is calculated based on a function on the parents’ pooled taxable income and of course the number of children that are actually making use of childcare. Some municipalities are able to provide free child care for children of single parents who receive social benefits and their income is lower than 130% of the minimum wage. ] 

All parents have the right to deduct formal childcare costs from their income for tax benefits, however only 21% of children are actually part of formal childcare. There are also policies that apply to the employer of individuals with children, where child care is concerned.[footnoteRef:8]  [8: ] 


Even though the literature just presented discusses that child care benefits help induce mothers to the labor market, Jongen (2011) explains that this is not the case. He explains that in order to stimulate mothers to work, the Dutch government cut the parental fee for formal child care in half. What we witnessed was not an increase in the employment rate, but a shift from informal child care to formal child care.

3.2 Culture
From an international perspective, it can be concluded that culture does not play a role on whether or not females participate in the labor market. According to Reimers (1985), no cultural difference in parameters appears to exist and their existence can be explained due to differences measured in characteristics, especially culturally influenced characteristics such as language, family size and education. Moreover, in accordance with the paper by Reimers, Levine (1993) states that the attitudes of married women are strongly correlated with their decision to work for pay.  Even though both papers are indicating that culture does not play a role on the decision made by females to participate in the labor force, two papers are not sufficient to draw a general conclusion. For further research, researchers might consider taking a closer look at this variable by gathering more literature on this topic.

3.3 Economic development
Various papers that consider the female labor force participation rates from an international perspective have concluded that it has increased dramatically over the past years. Tansel (2001) estimated the relationship between the female labor force participation and the logarithm of the per capita income of the provinces of Turkey. The author examines the U-shaped relationship, which has been hypothesized by several researchers. The estimation shows that a U-shaped does in fact exist between female labor force participation and level of economic development indicating that the female labor force participation rate first decreases with economic growth and then after reaching its all time low rate, the female labor force participation rate then increases. The author also found that a high rate of economic growth increased the female labor force participation, likely because it increases the work opportunities for women. Furthermore, female education was found to have a powerful effect on the female labor force participation. Psacharopoulos et al. (1989) explain that female employment is more dependent than male employment on the country's stage of economic development because the female labor supply tends to be more elastic to changes in wages than the male labor supply. 



3.4 Fertility
The female labor force has increased strongly in most industrialized countries and many researchers have questioned whether the fertility rate had an effect on this phenomenon. Brewster and Rindfuss (2000) elaborate on the fact that women who work for pay have fewer children, on average, than women without children. The authors explain that, women’s fertility influence their labor force behavior and that women’s labor force behavior influences their fertility. Furthermore, the authors mention that the presence of children and their ages influence whether women participate in the labor force. Women’s work patterns are powerfully attached to any adjustments made in their family status. Additionally, the authors also acknowledge the fact that when mothers return to work after paid leave or after they have exited the labor force, they usually would return to the labor market on a part-time basis, hoping to ease the intensity of their work-parenting decision. 

From an OECD panel perspective, authors Ahn and Mira (2000) argue that falling total fertility rates and increasing female participation rates can be seen. Also, the authors clarify that parental fertility decisions are likely to change if child care services are able to be bought. Moreover, Vlasblom and Schippers (2006) explain that there are numerous patterns of care capable of being analyzed, but most patterns can be distinguished by the fact that women tend to lower their participation and hours worked with each additional child born. The authors explain that patterns also differ between women depending on their human capital; women with more human capital possess higher participation rates during all stages of their life cycle. It can be concluded that the fertility rate in the Netherlands portrays an average trend over the years as mentioned by the literature.







3.5 Real wage rate
The theory has added sufficient emphasis on the fact that the key determinant for an increase in 
the participation rate of women is changes in the real wage rate.[footnoteRef:9]  As the real wage  [9:  The real wage rate can be defined as the wage rate corrected for inflation.] 

increases women who did not participate in the labor force are now actively taking part in it. The increase in the real wage rate is the incentive that causes women to re-allocate their time from leisure or the household sector, to the labor market.  Any minor increase in the real wage
rate tends to decrease the value of the household production, indicating that the female labor
force participation decision is strongly influenced by the real wage rate. 


Depending on an individual’s preference, a wage increase would most likely cause them to substitute time away from household production and towards work in the labor market. The graph below illustrates the evolution of the real hourly minimum wage in the Netherlands for the period 1980 to 2010.

Figure 5: The real hourly minimum wage rates for the Netherlands in the period 1980 until 2010
 
Source: CBS

According to Aghion et al. (2008), the government may choose to suspend or alter the increase if the unemployment rate is above a certain level. According to the theory, an increase in the real wage rate should be an incentive for an individual to participate (more), in the labor market.

3.6 Policy
In recent years a number of policy reforms have taken place to stimulate participation in the labor force, especially concerning females. The theory explains that taxes usually distort any market where they are being implemented, and this is also the case for the labor market. Jaumotte (2003) emphasizes the fact that a tax system adds distortions on the labor supply decisions of mothers, wives and women extensively.

Since the beginning of the 1970’s the tax policy in OECD countries has focused on equal treatment of individuals instead of focusing on equal treatment of families. The policies were (and some still are) aimed at providing individuals with incentives to work, incentives that were mainly targeted at married women. A reduction of the total deadweight loss of the tax system may occur, if the marginal tax rates are lower for individuals who have a more elastic labor supply indicating that their labor supply is more sensitive to marginal tax rates.  Jaumotte (2003) further explains that in most OECD countries married women are taxed more strongly than men and single women. Before the 1970’s the OECD implemented policies that were aimed at stimulating equal rights for families. Since then, the focus has been on equal rights of individuals.

 The unemployment insurance in the Netherlands pays 70% of the last earned wage for an extent of time depending on an individual’s age. Subsidies are given to individuals who are entitled to benefits that are lower than the minimum income. Also, unemployment and social benefits are taxable in the Netherlands, whereas housing and family benefits are not. There are also a variety of tax credits that, if eligible, a tax payer might face in the Netherlands. When discussing the female labor force participation rate in the Netherlands, the child credit, combination credit and single parent credit play a key role.
Bosch and van der Klauw (2012) explain that the Dutch 2001 tax reform was implemented to stimulate the labor supply of females. What the tax reform of 2001 actually did was replace the general allowance, by substituting it with a tax credit. A general allowance is a minimum that is not taxed. Any additional earnings above that general allowance would then be taxed according to the four income brackets with increasing marginal tax rate. A characteristic of the general allowance is that it can be transferred to the partner, if it cannot be fully used. A tax credit is a fixed discount on the total amount of taxes an individual is entitled to pay. Like the general allowance, the tax credit is also able to be transferred between partners. The authors further state that the 2001 tax reform actually reduced the income tax for all individuals. Furthermore, the authors found that the 2001 Dutch tax reform did have a significant effect of the female labor force participation rate in the Netherlands. According to them the tax reform increased the average weekly hours worked by females with 2% of the average working hours in the population The OECD (2002) study also mentions that neutral tax treatment for second earners can be seen as an incentive to convince married women to participate more in the labor market. Overall it can be concluded that the tax cut encouraged more women to work.

1.7 Other factors
In addition to the factors already mentioned above, the literature explains that other factors may play a role in the female labor force participation.  For starters technology is discussed. The female labor force participation is influenced by technology. Stoves, washing machines, microwaves are just a few examples of the time-saving technological advances that  have been developed over the years and tend to help women cut back drastically on the time spent doing household tasks.  These technologies have made it possible for women to have more time on their hands. Time that may either be spent on leisure or better yet working and taking part in the labor market. Furthermore, the literature explains that the education level that females possess also play an important role in their decision to participate in the labor force or not. Women who have a higher education level are more likely to return to the labor market after they have given birth, in comparison to females with a lower education level. Lastly the reservation wage is discussed. The reservation wage can be defined as the absolute value of the slope of an individual’s indifference curve at the point that corresponds with zero hours of work. It is the wage that persuades individuals to accept a job or not. The higher the reservation wage of a person lies, the harder it is to persuade them to accept a job offer. The opposite also holds that the lower the reservation wage of an individual, the easier it is for employers to convince them to accept a job offer. Borjas (2010) explains that the reservation wages of females has witnessed a decrease over the years because of new technologies. These new technologies have caused a decrease in the amount of time that women are needed at home, causing a decrease in their reservation wage. This can be a seen as a possible reason as to why more females are participating in the labor force. 



































4. Empirical analysis

In this section I will examine data collected for the Netherlands for the period 1980 until 2010. This purpose of examining this data is to indicate if the literature discussed is applicable to the Netherlands. 
To examine whether the findings of the literature discussed is applicable for the Netherlands, data has been collected from the databases of the Central Bureau of Statistics (CBS) and from the Organization for Economic Co-operation and Development (OECD). The data for the various variables[footnoteRef:10] has been collected for the year 1980 up until the year 2010.  [10:  See Appendix Table 1:Definitions.] 

Table 2 in the appendix illustrates that the number of observations for the full-time and part-time female labor force participation rate is equal to 22. After collecting data for the years 1980 up to 2010, it can be concluded that there is a great number of missing data for these variables. Furthermore, we see that the mean for the full-time female employment after it has been differenced is negative, indicating that this full time employment rate must have been frequently negative throughout the examined period.  
A correlation matrix is illustrated by table 3 in the appendix, indicating the correlation amongst the difference variables. A correlation value of 0.8 or 0.9 is considered a high correlation, whereas a correlation of 0.2 or 0.3 is considered a low correlation. We see that the variables growth and the real hourly minimum wage rate are never highly correlated with any factors. The PFE is highly correlated with dummy2001, indicating that there is a very close relationship between these two variables. Also, FFE seems to be highly negatively correlated with LFP and FER. This denotes that if LFP or FER is high then FFE would be low. This actually is in accordance with the literature discussed in this thesis. If the labor supply or fertility rate of women would increase, we can expect a decrease in the full-time employment rate seeing that women would want to provide their children with maternal care.  The variable FER is highly positively correlated with dummy2001 and LFP. Dummy2001 seems to be highly correlated with the variables FER and PFE. 
I first started off by testing the data to see if it was stationary or not.[footnoteRef:11] The only variable that happened to not have a unit root was the variable growth. The next thing I did was made the variables that had a unit root stationary by taking their first difference. [footnoteRef:12] After doing this all the variables were now stationary.  [11:  See Appendix Table 4: Unit-root test results.]  [12:  See Appendix Table 5: First Differences.] 

Next, to see whether these variables have had any influence on the female labor force participation rate in the Netherlands during the period 1980 until 2010 the following full model estimation is made;
LFP= C + β1D_FER + β2D_FFE + β3GROWTH + β4D_MIN + β5D_PFE + β6DUMMY2001 + e (1) 
The result of the estimation[footnoteRef:13] indicate that the only variable that seems to have an effect on the labor force participation rate in the full model is the full time female employment rate. The other variables, according to the regression, happen to have no significant effect on the labor force participation rate of Dutch women. Furthermore, to see whether the variables have an individual effect on the labor force participation rate, individual regressions were estimated.[footnoteRef:14] It just happens that the only variable that does have a significant effect on the female labor force participation rate when it is taken as the sole x-variable is dummy2001, indicating that the tax reform had a positive significant effect on the female labor force participation. [13:  See Appendix Table 7 model 10.]  [14:  See Appendix Table 6 model 1-5 and Table 7 model 7.] 

Model 7 considers the variables D_FFE, D_PFE and Dummy2001.  This estimation was done to indicate if the 2001 tax reform in corporation with the other variables mentioned, had an effect on the labor force participation rate. Even though neither variables have a significant effect on the labor force participation rate[footnoteRef:15], the variables D_PFE, Dummy2001 and LFP happen to be strongly correlated with one another. [footnoteRef:16]  This indicates that the insignificance of Dummy2001 could be caused by multicollinearity. Multicollinearity increases thee standard errors of the coefficients and this can lead to variables that may have been independently significant becoming insignificant. [15:  See Appendix Table 7 Model 7.]  [16:  See Appendix Table 3] 

Model 8 states that when the variables D_PFE, D_FFE, GROWTH, MIN and Dummy2001 are included together in estimation none of the variables have a significant effect on the labor force participation rate. However, if we look at the correlation matrix it is clear that all the variables except for the variable growth are positively correlated with the labor force participation rate. Seeing that GROWTH is not positively correlated with LFP, I decided to not include it in a model. However, when growth is not included in a model, it still can be seen that the variables do not have a significant effect on the labor force participation rate, even though there is a positive correlation present. The only independent variable that was significant is Dummy2001. In this model it happens to not be significant indicating that multicollinearity might also be a problem here. 
Jongen (2011) explains that the female labor supply is quick to react to monetary incentives. Therefore, it is expected that the real hourly minimum wage and the tax reform that took place in 2001 should have positively influenced the female labor force participation rate. However, this was not the case. In the full model estimation, neither variables have a significant effect on the labor force participation rate of females. However, the variable D_FFE is significant in the full model indicating and independently insignificant. Moreover, the correlation of FFE seems to be highly negatively correlated with the variables FER and LFP. This means that the significant effect of D_FFE on D_LFP must be caused by the presence of multicollinearity.
Tansel (2001) argues that there has been a sharp decrease in the labor force participation rate of Turkey recently; however the rate of decline has been slowing down. Furthermore, the author measures economic development by using the logarithm of the per capita Gross Provincial Product and concludes that a U-shaped relationship does exist between female labor force participation and level of economic development. In this paper, I also examined to see if this U-shaped relationship existed for the Netherlands. Figure 6 illustrates that this is not applicable to the Netherlands.

Figure 6: Relationship between the Dutch female labor force participation rate and growth

Source: OECD

Figure 6 illustrates that a U-shaped relationship does exist between the female labor force participation rate and growth. It can be concluded that the relationship between the Dutch female labor force participation rate and growth does display a U-shape trend but this cannot entirely be seen. To illustrate whether this phenomenon is completely true for the Netherlandse more data is needed. However, this thesis only discusses data for the year 1980 until the year 2010. Researchers might want to gather more data if they are considering examining this phenomenon in the future. 
After briefly discussing the results of the regressions made, the variable fertility deserves a bit more attention. Brewster and Rindfuss (2000) have argued that it is not clear whether women have limited their fertility decisions in order to participate in the labor force, or if women work according to it being permitted by their fertility. Ahn et al (2000) state that the correlation between fertility and the female labor force participation has been negative and significant up until the 1980’s. However, since then the correlation between the two variables has become positive and significant. Moreover, correlation does not necessarily imply causation. To examine whether women limiting their fertility decision has led to an increase in their labor force participation, a Granger Causality approach is taken.[footnoteRef:17] The Granger approach explains how much of the x variable, in this case fertility, explains the y-variable which is the female labor force participation and vice versa. Also, this approach is usually taken when researchers believe that there is a two-way causation and this is the reason why it is used in this paper. From the results we can conclude that we cannot reject the null hypothesis which states that fertility does not Granger Cause labor force participation, meaning that fertility does not cause labor force participation. However, we do reject the null hypothesis that labor force participation does not Granger cause fertility. This means that the causality runs one-way from labor force participation to fertility and not the other way. Considering any estimations that include the variable fertility, it can almost be concluded that fertility is always insignificant.  [17:  See Appendix Table 8.] 


Another possibility is to take a Two Stage Least Squared Model approach. This is quite easy to do with any statistical program, however an instrument is needed. In this case an appropriate instrument would be a variable that is correlated with the fertility rate but not with the female labor force participation rate. Finding such an instrument is quite difficult therefore this approach was not taken in this paper. 

Furthermore, the literature did mention that financial incentives are more likely to effect the labor force participation of females in comparison to the male gender. A financial incentive that was left out of the empirical analysis was the price of child care. It was not included because data could not be collected for this variable via any of the databases that were previously mentioned. Moreover, it would have been impossible to collect data for a variable that might have been a substitute for the price of childcare in the short period of time that was given to complete this paper. Researchers who are interested in this phenomenon can take this variable into consideration when any future analyses are being made. 

After estimating the regressions, I tested the models for the assumptions of the OLS-approach. The residuals of models 1, 4, 5, and 9 are not normally distributed. Furthermore, the models 6 and 10 have displayed autocorrelation. Because of these violations of OLS I adjusted the models 1,4,5,6 and 10 by using the Newey-West ( HAC) standard error. This reduces the standard errors making estimations a bit more accurate. 

Furthermore, a Breusch-Pagan approach was taken to examine whether the residuals were homoscedastic or not.  Model 6 is the only model that violates the assumption of homoskedastic residuals. Model 6 is also the only model that violates two of the OLS assumptions, indicating that the parameter estimates of this model are less reliable.  
5. 
Conclusion

This thesis analyzed the variables that may have influenced the female labor force participation rate in the Netherlands during the period 1980 until 2010. It is clear that there has been an increase in the Dutch female labor force participation rate but there seems to be sufficient discussion about what were the sources of this phenomenon. This thesis explains various variables that may have affected the Dutch female labor force participation rate over the years. 

The literature explains that there has been an increase in the female labor force participation rate in the Netherlands. Moreover, there has even been a stronger increase in the part-time employment of Dutch women. Furthermore, the literature discusses that the female labor supply 
tends to be much more elastic to changes in wages and the economic development of a country in comparison with the male labor supply. Also, the literature adds that the price of child care is a strong determinant in the decision women make concerning taking part in the labor force Subsidies that help to lower these cost for mothers, are seen as an incentive that induce women into participating in the labor force. The literature also discusses that this is not the case for the Netherlands. After policy makers cut the cost of formal childcare in half, we see that the labor supply of women did not increase. What actually happened was a switch from informal child care arrangements to formal child care arrangements. 

In addition, the decision to participate in the labor force responds greatly to monetary incentives indicating that any tax cuts or increases in the real hourly wage rate would stimulate women to work more. Likewise, some literature explains that culture does not play a role in the decision females make as to whether they should or should not participate in the labor force. The literature also explains that from an international perspective the fertility rates have been decreasing as more women happen to be taking part in the labor market. 

For the Netherlands, an average fertility rate between the periods 1980 to 2010 can be seen. Some literature also explains that the relationship between fertility and participating in the labor force is unclear. Other factors such as the reservation wages, technology and educational background were discussed as well. Technology influences the reservation wage by decreasing the amount of time that women are needed on the household, allowing them to be able to use this free time in the labor market. Besides technology and the reservation wage, the literature explains that women who have a higher education level are more likely to return to the labor market after they have given birth.

After gathering data for as much variables discussed in the literature overview as possible, this data was then tested to see if these variables really do in fact have an effect on the labor force participation rate. Even though the literature discusses that the price of child care seems to have a great effect on the labor force participation rate, note that this thesis disregards the price of child care due to the fact that data for this variable could not have been collected in the period of time given for completion. I found that in the full model the only variable to have a significant effect on the labor force participation rate was D_FFE, indicating that the the full-time female employment rate has a significant effect on the labor force. The other variables had an insignificant effect in the full model estimation. Moreover, when estimations are made for each variable individually, testing it against the labor force participation rate, it can be concluded that Dummy2001 is the only variable to have a significant effect. In addition the correlation matrix shows that there are highly positive and negative correlation between the variables presented. This multicollinearity that might be present can be a reason why Dummy2001 was independently significant, which was not the case in the full model. It might also explain why D_FFE was independently insignificant but when included in the full model it was significant. Further, testing for the existence of multicollinearity was not done in this thesis.

The theory discussed a U-shaped relationship that exists between the growth and the female labor force participation rate for Turkey. When examining this phenomenon for the Netherlands we see that this is also the case. The relationship that exist between growth and the female labor force participation rate does in fact exhibit a U-shaped form, however this cannot be seen completely due to the lack of data.
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7. 
Appendix

Table 1: Definitions
	Variable name
	Explanation
	Remarks

	LFP
	The female labor force participation rate
	

	D_LFP	
	First e differenced value for the female labor force participation rate
	

	FER
	The total fertility rates per female
	

	D_FER
	First e differenced value for the total fertility rates per female
	

	FFE
	The full-time employment of female
	Runs from the year 1980 until 2010. Observations for the years 1980, 1981, 1982, 1983, 1985 and 1987 are missing

	D_FFE
	First differenced value for the full-time employment of female
	Runs from the year 1980 until 2010. Observations for the years 1980, 1981, 1982, 1983, 1985 and 1987 are missing

	PFE
	The part-time employment of female
	Runs from the year 1980 until 2010. Observations for the years 1980, 1981, 1982, 1983, 1985 and 1987 are missing

	D_PFE
	First differenced value for the part-time employment of female
	Runs from the year 1980 until 2010. Observations for the years 1980, 1981, 1982, 1983, 1985 and 1987 are missing

	GROWTH
	The gross domestic product measured per year, based on the previous year
	

	GROWTH^2
	The gross domestic product measured per year, based on the previous year to the power of 2
	

	MIN
	The real hourly minimum wage rate
	

	D_MIN
	First differenced value for the real hourly minimum wage rate
	

	DUMMY2001
	Dummy for the tax reform 
	1 for the years 2001 until 2010 and 0 for the years 1980 until 2000



Table 2: Descriptive Statistics

Variable	Observations		Mean		Maximum	Minimum 	Std.Deviation
D_LFP			30		1.2356		7.5581		-0.4536	1.3504
D_FER		29		0.0065		0.0710		-0.0670	0.0333
D_FFE			22		-0.1223	0.0809		-0.5850	0.1676
D_PFE			22		0.1168		0.3410		-0.2357	0.1474
GROWTH		31		2.3002		4.6844		-3.5367	1.8222
D_MIN		30		0.0060		1.8200		-2.2700	0.9099
DUMMY2001		31		0.3226		1.0000		0.0000		0.4752				
Table 3: Correlation Matrix

Correlation	GROWTH	PFE	MIN	FFE	FER	DUMMY2001   LFP	
GROWTH	1.00		-0.44	-0.26	0.33	-0.50	-0.54		-0.34
PFE		-0.44		1.00	0.09	-0.62	0.77	0.80		0.67
MIN		-0.26		0.09	1.00	-0.46	0.27	0.28		0.45
FFE		0.33		-0.62	-0.46	1.00	-0.86	-0.76		-0.98
FER		-0.50		0.77	0.27	-0.86	1.00	0.85		0.85
DUMMY2001	-0.54		0.80	0.28	-0.76	0.85	1.00		0.74
LFP		-0.34		0.67	0.45	-0.98	0.85	0.74		1.00












Table 4: Unit-root test results

H0= time series has a unit root
H1: the time series does not have a unit root	

Variable	Test for unit root in		Include in test equation	P-value		
LFP		Level				Trend and intercept		0.5670
FER		Level				Trend and intercept		0.1709
FFE		Level				Trend and intercept		0.3186
PFE		Level				Trend and intercept		0.0874
GROWTH	Level				Trend				0.0018
MIN		Level				Trend and intercept		0.2309
P-value <0.05
Table 5: First Differences 
Variable	Test for unit root in		Include in test equation	P-value	
D_LFP		Level				Intercept			0.0001
D_FER	Level				Intercept			0.0077
D_FFE		Level				Intercept			0.0009
D_PFE		Level				Intercept			0.0002
D_MIN	Level				Intercept			0.0010
P-value <0.05

Table 6: Ordinary Least Square estimates of the variables that may have influence the female labor force participation rate in the Netherlands
Jarque Bera-test for normality
H0: sample is normally distributed
H1: sample not normally distributed

LM-test
H0: No autocorrelation
H1: autocorrelation

Breush-Pagan test
H0: Homoscedasticity
H1: Heteroskedasticity

Variables		Model 1	Model 2	Model 3	Model 4	Model 5
D_FER		-0.9853			
D_FFE					0.9546
D_PFE							-0.7114
GROWTH								0.6264
D_MIN										0.7395
DUMMY2001									
CONSTANT		1.2731*	1.1514*	1.1178*	1.1670*	1.2337*
R-SQUARED		0.0006		0.0650 	0.0279		0.0017		0.0418	
LM-TEST (2 lags)	0.6819		0.3895		0.3343		0.6624		0.7678
NORMALITY-TEST 	0.0000		0.8274		0.8289		0.0000		0.0000
BREUSCH-PAGAN 0.9990		0.2735		0.7706		0.8192		0.0662
										*p-value < 0.05
Table 7: Ordinary Least Square estimates of the variables that may have influence the female labor force participation rate in the Netherlands
Jarque Bera-test for normality
H0: sample is normally distributed
H1: sample not normally distributed

LM-test
H0: No autocorrelation
H1: autocorrelation

Breush-Pagan test
H0: Homoskedasticity
H1: Heteroskedasticity

Variables		Model 6	Model 7	Model 8	Model 9	Model 10
D_FER										5.6246
D_FFE					1.5780		1.551811			1.8230*
D_PFE					-0.9904	-0.7742			-1.2125
GROWTH						0.0507		-0.0824	0.0259
D_MIN						0.0793		0.4598		0.0400	
DUMMY2001		18.0842*	0.5923*	-0.5310	-1.0142	-0.4795
CONSTANT		51.3553	1.6125		1.4264	*	1.7579	*	1.5139*
R-SQUARED		0.5404		0.3258				0.1453		0.4123
LM-TEST (2 lags)	0.0000		0.1313				0.4196		0.0082
NORMALITY-TEST	0.6438		0.5015				0.0000		0.5112
BREUSCH-PAGAN	0.0024		0.4705		0.2621		0.0671		0.4902
										*p-value < 0.05
Table 8: Granger Causality Tests FER and LFP
Lags: 2
Null Hypothesis:				Obs	F-Statistics	Probability
FER does not Granger Cause LFP		28	0.67030		0.5213	
LFP does not Granger cause FER			4.25905		0.0267
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