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Abstract  

Netherlands is one of the few countries in Europe with very little public provision of the childcare 

system, where the childcare system is characterized by high prices and low coverage in rural regions. 

Grandparents caring for grandchildren is widespread along with high rates of maternal labor force 

participation. The unique characteristics of the Netherlands, raise the question of whether regular 

grandparental childcare has a direct influence on maternal labor supply and if so, to what extent? Using 

multiple waves from Longitudinal Internet studies for Social Sciences core panel, to deal with the 

endogeneity of grandparental childcare, we empirically attempt to take advantage of the panel data structure 

by employing a fixed effects instrumental variables approach and an instrumental variables approach on a 

single wave. As an instrument we use whether the grandparent is alive to exogenously predict the use of 

grandparental childcare. We find no direct of regular grandparental childcare on maternal labor supply. 

Based on our conclusions, as an extension we study the direct effect of grandchild care on the number of 

hours worked weekly for mothers that are employed using an instrumental variables approach. Although we 

find that mothers who receive such assistance work a greater number of hours in average, our results are not 

robust and must be interpreted with caution. We argue that the availability of part-time opportunities in the 

Netherlands explains our results. 
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1. Introduction  

As the primary caregiver of children, the availability of childcare is crucial for maternal women’s 

decision of labor force participation. Economic models who look into models of female labor supply predict 

childcare costs as the key variable in women’s decision to participate (Arpino et al., 2014). Traditionally 

these models investigating formal childcare find that there is an inverse relationship between childcare costs 

and female labor force participation (Kimmel, 1998). Although, these studies provide valuable information 

and policy suggestions for governments and organizations for their childcare policies regarding childcare 

costs, affordability and availability, the effect of ‘costless’ or in other words informal care have been often 

overlooked in the literature. 

Although overlooked, many families make use of informal childcare, specifically care that is 

provided by maternal grandparents. Regardless of how widespread it is, little is known about grandparental 

childcare’s effect on women’s working decisions and few studies have empirically investigated 

grandparental childcare’s effect on maternal labor force participation (Aassve et al, 2012; Arpino et al., 

2014; Compon & Pollak, 2013; Dimova & Wolff, 2007; Dimova & Wolff, 2011; Posadas & Vidal-

Fernandez, 2013; Zammaro, 2011). Due to the presence of strong family ties (Zuanna, 2001) and other 

institutional characteristics, grandparental childcare that is provided regularly is relatively more common in 

Mediterranean countries and Southern Europe relative to Western Europe, making such regions a popular 

field of research (Arpino et al., 2014; Hank and Bueber, 2009). In several countries in the former regions, 

scholars have found positive causal links between grandparental childcare and MFLP (Aasve et al., 2012; 

Arpino et al, 2014). 

Among the countries in these regions, given the contrast the Kingdom of the Netherlands has with 

regards to the childcare system and attitudes towards childcare, investigating the causal effect of 

grandparental childcare on maternal labor force participation is of great interest in the Dutch population. 

The Dutch market for childcare stands out as one of the few countries with very little to public provision of 

childcare (Noally & Visser, 2009; OECD, 2020). Several OECD countries, mainly Nordic countries such 

as Denmark, Iceland, Norway and Sweden provide early childhood care through large-scale publicly 

operated and/or publicly subsidized systems. Countries such as Germany, Italy and Spain allow for private 

not-for profit provision of childcare next to public provision. Anglo-Saxon countries on the other hand allow 

for private profit childcare centers to operate next to public and not-for-profit centers. According to OECD, 

those countries which provide early childhood care mostly publicly, because the government has direct 

provision, authorities have discretion over the fees charged which enables them to keep the cost of childcare 

relatively low compared to that of countries with market-based systems. However, because direct provision 

is expensive for the government, the availability of formal childcare is dependent on the level and efficiency 
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of the public funding which in some countries, for example in Germany results in shortage of the available 

formal childcare places (OECD, 2020).  

In contrast, the Kingdom of Netherlands, similar to Australia, Ireland and the United Kingdom, rely 

on market-based systems. Public childcare support in these countries mostly consist of cash benefits or tax 

concessions often on an income-tested basis. The advantage of the market-based system is such that formal 

childcare facilities can expand in line with demand resulting with high availability of formal childcare, 

however the reliance on the market suggests that the government has less control over fees and hence net 

costs can be very high for child bearing families (OECD, 2020).  

In the present context, the topic of this paper is of particular policy relevance. Between the years of 

2013 and 2019, around 26,000 parents were falsely identified as fraudsters who were accused of making 

false childcare benefit claims, which led them to being stripped of their benefits and ordered to repay said 

benefits in full (Amaro, 2021). Fines amounted to tens of thousands of Euros. The scandal plunged very 

low-income families into crisis, resulting in many losing their personal possessions, jobs and marriages and 

even being evicted from their homes (Wang, 2021). According to the Bernard van Leer Foundation, after 

such a systemic failure, people are more aware and more demanding towards the Dutch childcare system 

where working women express the crucial need for a reset in the childcare system in the Netherlands. 

Families are expressing that the system is very complex and it must be over hauled (Bernard van Leer 

Foundation, 2021). For most families childcare is way too expensive and the allowances are not sufficient 

enough to cover expenses (Robin, 2021).   

The Social and Economic Council of the Netherlands has drawn up suggestions for reforming the 

childcare sector in the Netherlands as a part of the next governments strategy. The reforms are planned to 

boost the number of people in work as parents would no longer fear losing childcare benefits if their income 

is increased, another proposition is to simplifying the benefit system and setting a fixed maximum price for 

childcare, some political parties have even called out the government to make pre-school childcare free 

(Robin, 2021).  

Such a direction of reforms, although would incentivize labor force participation and ease mother’s 

work and life responsibilities, before these reforms are put into effect, it is important to understand and 

explore the importance of grandparental childcare and see where it stands among the Dutch population. We 

aim to raise awareness of the importance of devoting more effort to have a more comprehensive 

understanding of informal childcare services, particularly the service provided by grandparents and integrate 

them into the discussion of reforming the current childcare system. Is grandparental childcare a reliable tool 

for parents in the Netherlands and to what extent should public policies incorporate grandparents into the 

childcare system? Was the policy of introducing payments to grandparents for regular childcare efficient in 
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2007 (OECD, 2011 as cited in Posadas & Vidal Fernandez, 2013). By initiating to explore the importance 

of grandparental childcare in the Dutch population, we aim to take a step towards answering such questions. 

When the Netherlands is considered in detail given that there is little public provision, it is clear 

that the trade-off described between availability and costs do reflect on the childcare system. Childcare is 

very expensive in the Netherlands. While it comes in 10th place among the OECD countries, the Netherlands 

ranks 4th in Europe after Ireland, United Kingdom and Switzerland (Kelleher, 2019). Low income families 

struggle with childcare affordability. Supporting data from the European Union Statistics show some 

families cannot afford childcare in Europe and specifically for Netherlands this number is relatively high 

(OECD, 2020). Additionally, although childcare is available to a great extent in urbanized regions, evidence 

suggests that due to market dynamics, private providers relocate to urbanized areas which can lead to 

insufficient coverage and lack of available childcare facilities in poorer, less profitable areas (Noally & 

Visser, 2009).  

 Despite the lack of available childcare facilities and a short paid parental leave consisting of 16 

weeks (Seveno, 2021), one feature of the labor market conditions of the Netherlands that could partially 

make up for this problem is the availability of part-time opportunities. Although a persistent concern for 

part-time opportunities is job quality, security, lower pay and fewer opportunities for training and 

promotion, relative to other countries in Europe the Netherlands is doing well with respect to ensuring good 

quality part-time jobs (Frey, 2019). Part-time workers enjoy high levels of employment protection and have 

more rights than part-time countries in most countries (Morel, 2007). For this reason, highly skilled and less 

skilled workers work part-time in the Netherlands as there are well-paid prestigious part-time jobs available. 

In fact, 26.5% of the Netherlands’ highly educated workers (those with tertiary education) work part-time 

making up the highest share among European OECD countries (Frey, 2019). In fact, according to several 

scholars the high female labor force participation rate is driven due to the abundance and prevalence of part-

time opportunities (Saraceno, 2008)  Such institutional features also led the model of division of work and 

care to change where the traditional male breadwinner with a stay-at-home wife transitioned into a one-and-

a half earner model where the man tends to work full-time and the women works part-time and does most 

of the childcare (Kremer 2007; Plantenga 1996; Pott-Butter 1993; Verweij and Reiman, 2016).  Due to such 

transition and the policies targeted towards increasing part-time work, Dutch parents are more often 

employed part-time to parents in other Western countries: in 2008, 75% of Dutch working mothers were 

employed part-time compared to 41% across Europe (Keuzenkamp and Steenvoorden, 2008 as cited in 

Geurts et al., 2014). Women’s transition to part-time work is especially common after they become parents. 

Among all part-time workers, 75.2% are mothers aged between 35-39. After age thirty, the share of the 

female population working full-time declines with age (Frey, 2019). 
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 Given the availability and the acceptance of such opportunities, one possibility of mothers is to 

decrease working hours and switch to part-time working to balance work and care needs of their children. 

Another possibility, especially for those mothers who wish to stay employed full-time is substituting a 

relatively easier source for formal childcare i.e. the use of grandparental childcare (Zamarro, 2011). Indeed, 

studies show that relative to other countries in Western Europe Dutch mothers do receive frequent help from 

their mothers where across Europe the Netherlands follows Southern Europe, specifically Greece, Italy and 

Spain in having the highest proportion of grandmothers who help their daughters with childcare Zamarro 

(2011).  

The unique characteristics of the Dutch childcare systems and the widespread use of grandparental 

childcare raises the question of whether a causal link between maternal labor force participation and 

grandparental childcare exists among the Dutch population. Few studies have found a positive association 

but the direct influence of grandparental childcare om maternal labor force participation has, however not 

been investigated thoroughly in the literature (Aasve et al., 2012; Svensson-Dianellou et al., 2010;  

Zammaro, 2011). In this respect our main research objective is to fill in this gap by answering the following 

research question: How does regular childcare provided by grandparents in the Netherlands affect mother’s 

decision to participate in the labor force? Due to issues of endogeneity and unobserved preferences related 

to maternal employment and childcare decisions, standard ordinary least squares (OLS) produces biased 

results (Arpino et al., 2014). Following Arpino el al. (2014) we will use the potential outcome framework 

to explain why an instrumental variables approach should be adopted. As an extension, by taking advantage 

of the panel data structure we will combine an instrumental variable approach with a fixed effects model so 

as to have further control over-time invariant unobserved preferences and individual heterogeneity among 

mothers.  

In our study we use the Longitudinal Internet studies for the Social Sciences (LISS) core studies 

panel, specifically the Family and Household study, where a nationally representative sample of 7,500 

individuals and 5,000 households complete online surveys every year. We conduct our main analysis, fixed 

effects with instrumental variable (FEIV) using the last 5 waves i.e. from year 2015 to 2020 on a sample of 

mothers who have at least one child under the age of 10. As our instrument we use information on whether 

the maternal grandmother is alive to exogenously predict the probability of using grandparental childcare. 

Although we aren’t able to answer our research question due to the presence of weak instruments using our 

main methodology, both in order to observe what caused our instruments to be weak and to further 

investigate our research question, we employed an instrumental variable approach without the addition of 

fixed effects on a single wave (wave 10th, year 2017) of the panel. We found that a possible reason for our 

instruments to become weak was indeed the addition of the fixed effects approach. Regardless, we were 

unable to find a direct influence of grandparental childcare on the maternal labor force participation. 
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On the basis that the availability of part-time opportunities might be encouraging mothers to stay in 

the labor force by only decreasing their work hours or incentivizing them to enter regardless of their 

childcare responsibilities, as an extension to the literature, we investigated whether grandparental childcare 

has a direct influence on the number of hours worked weekly for working women. Although our findings 

must be interpreted with caution, we found that mothers who make use of grandparental childcare on average 

tend to significantly work a greater number of hours.   

 

2. Literature Review 

Half a century ago, women in their childbearing age had the role of giving birth, staying at home 

and taking care of their children. External childcare outside of the nuclear family was uncommon and so 

were high rates of female labor force participation (Geurts et al., 2014; Klein 1975). In contrast, in 

contemporary times, there has been a significant increase in female labor force participation. For the case 

of the Netherlands, from 1990’s to 2006, women’s labor force participation increased from 55% to 70% and 

for women aged in their maternal years i.e. between the ages 25 and 39, it increased from 67% to 82% 

(Thévenon, 2013).  

The increased labor-force participation among Dutch women, meant that they would now have to 

find a healthy balance between their work and care responsibilities. As mentioned, part-time opportunities 

are relatively more common in the Netherlands compared to other Western European countries. While 23% 

of Dutch male workers are employed part-time, this number rises up to 75% for Dutch female workers 

compared to an average of 41% across Europe (Keuzenkamp & Steenvoorden, 2008). Common strategies 

for Dutch families include maximizing the time spent at home by making use of these part-time 

opportunities and working at jobs which have flexible working hours to increase their time available for 

childcare (Carriero et al., 2009; Cloin and Hermans 2006). Supporting this idea, Frey (2019) claims that 

Dutch women’s transition to part-time work is especially common after they become parents. Even after 

most schooling is completed, and within the main child-rearing years, the share of the female population 

who are employed part-time reaches 44% among 40- to 44-year-olds. In this group of women working part-

time, 66.9% are mothers of children aged 14-years-old or younger. 75.2% of part-time workers in the 35-

39 age group are mothers (Frey, 2019). Such figures reflect the one-and-a-half earner model where Dutch 

mothers seem to prefer to stay in the labor force but manage to do so by decreasing their working hours 

which explains why the Netherlands has one of the highest female labor force participation in the 

Netherlands among OECD countries (Frey, 2019) 

Although the part-time strategy provides considerable ease, as more mothers have paid jobs outside 

the home, external childcare is more often needed. Those who do wish to stay in the labor force, or in the 
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context of the Netherlands those who wish to keep their regular working hours have to opt for formal 

childcare or informal care for their younger children.  

 Formal childcare, due to the market-based childcare system, the cost of formal childcare is very 

expensive and although largely available in urbanized regions there is an insufficient coverage in more rural 

regions (OECD, 2020). Even in cases when it is not free of charge, grandparental care is less expensive than 

formal childcare where three out of four Dutch parents do not pay their parents for child-care activities 

(Portegijs et al., 2006). In this respect, for some working women, grandparental care might represent the 

most or only affordable or available option. It might also be that it is the most convenient with respect to 

financial concerns or the location of the grandparent’s residence as a decrease in travel time between 

grandparents and their adult children is likely to increase the use of grandparental childcare (Harms, 2008). 

Other factors that explain the frequent use of grandparental childcare is the attitudes and opinions 

of the Dutch culture towards formal childcare and family relationships. According to Portegijs (2006), Dutch 

mothers consider grandparents to be the best child-care providers. Wheelock and Jones (2002) put forward 

that parents that rely on grandparental childcare usually do so, not because of financial reasons or issues 

related to availability but because they trust their own parents more than formal child-minders and share the 

belief that grandparents are capable of providing the safest and the most emotionally nurturing environment 

that benefits the development of their small children, whereas some hold the opinion that formal childcare 

can even be potentially harmful (Thomese & Kiefbroer, 2013; Treas and Widmer 2000). 

 Choice of childcare is a joint decision between children’s parents and the grandparents, the ability 

and willingness of the grandparent to take care of their grandchildren is also a factor that contributes to the 

extent to how much a mother resorts to grandparental childcare. Grandparents that have the opportunity can 

be motivated to provide childcare for many reasons along with having many constraints to do so. Studies 

that investigate motivation to provide childcare find that affection towards the middle generation or the 

grandchild, the desire to support, secure and improve her own child’s labor market position are important 

factors for grandmothers in their decision process (Thiele & Whelan, 2006). Reciprocity is another 

significant motivator as some believe that their efforts of providing childcare will be repaid by the parent at 

a later stage when the grandparent is in need of health assistance or support (Silverstein & Giarusso, 2010). 

Additional to willingness, the grandparents must have sufficient health and also must not have conflicting 

commitments such as paid work or taking care of their grandchildren from other children (Thomese & 

Kiefbroer, 2013).   

Grandparents are more likely to provide childcare if their daughter is a single working parent, less 

likely to provide care in larger families and less likely if they live far away from their grandchildren (Hank 

& Buber, 2009; Igel & Syzdik, 2011; Thomese & Kiefbroer, 2013). Due to the strongly and rapidly ageing 

workforce of the Dutch population (NL Times, 2021; Remery et al., 2003) from all of these factors, 
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specifically for the case of the Netherlands, the grandparent’s employment status is an especially significant 

factor in the decision to provide childcare as grandparents time for caring is restricted when employed (Del 

Boca, Pasqua and Pronzato, 2008).   

 Alongside an increase in elderly labor force participation, an increase in divorce rates, could have 

changed the needs of mother and also opportunities for grandparents to provide childcare. Between 1996 to 

2006, the proportion of divorced parents with children under 18 years old have increased by 10% (Kalmijn, 

2013). It is often observed that the grandparents are more likely to provide childcare when the parent is 

single rather than when the parent has a partner (McLanahan & Sandefur, 1994), and interestingly between 

1995 and 2008, the number of single-parent families in the Netherlands increased by 30% (Statistics 

Netherlands, 2008) suggesting higher usage of grandparental childcare in the Netherlands. 

Regardless of what the underlying reason is, statistical figures do show that grandparental childcare 

is common in Europe and even more common in the Netherlands. Hank and Buber (2009), using the Survey 

of Health Ageing and Retirement of Europe 2004 (SHARE) data show that within Europe 49% of 

grandfathers and 58% of grandmothers with grandchildren aged 15 or younger provide some kind of care 

for a grandchild. A study investigating the international variation of preferences to informal/grandparental 

childcare shows that among European countries, the highest prevalence of help provided by grandparents is 

found in Sweden, France, the Netherlands and Denmark, particularly in the latter two countries with around 

57% of grandparents looking after a grandchild in the past 12 months (Glaser et al., 2010).   Another 

supporting study finds that the use of grandparental childcare is particularly high in the Netherlands and 

Hungary (Aassve, 2012).  

Although it is common to make use of grandparental childcare in the Netherlands, it must be noted 

that intensity and the frequency of informal care is much less relative to the childcare provided by 

grandparents in Southern Europe. While around 57% of the grandparents provide help in childcare activities 

compared to the 40% of those in Southern Europe (Glaser et al, 2010), only %2 percent of grandparents 

provide regular/daily childcare in the Netherlands (as opposed to the 20% in Europe) (Geurts et al, 2014). 

Instead of looking after their grandchildren on a regular basis, the childcare provided is much more dispersed 

and is provided when needed. Dykstra (2012) states that such differences are related to the availability of 

public policy arrangements and the extent to which mothers are employed full-time or part-time (Herlofson, 

2011).  

In the context of the Netherlands, the availability of part-time opportunities is expected to influence 

the intensity of care received from the grandparent. Bordone et al. (2017), using SHARE finds a positive as 

positive association between the share of female part-time jobs and weekly grandparental childcare. Among 

the countries in the study, the Netherlands shows the highest proportion of women working part-time 

(74.7%) and the highest proportion of weekly grandparental childcare (42.1%) but a very low rate of 
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grandparents who are providing regular care indicating that Dutch families have a preference towards 

informal childcare but simply spend more time at home and hence are less in need of their mothers to step 

in for help regularly.  

 Given the institutional features of the current childcare system characterized with high prices and 

lack of coverage, the positive cultural attitudes and opinions toward informal childcare and the extent to 

how widespread it is one would expect the use of grandparental childcare to affect maternal labor force 

participation positively. On the other hand, due to the Dutch mother’s preference to work part-time and their 

tendency to reduce working hours instead of exiting the labor force and several empirical studies showing 

that high participation rates in the Netherlands have been driven by the availability of part-time jobs 

(Saraceno, 2008) it is also expected that regular grandparental childcare does not have any direct influence 

on the working decisions of mothers.  

While demographic and sociological studies regarding grandparental childcare and how it relates to 

the employment decisions are very abundant in the literature, empirical studies are not as common. We 

believe this is mainly due to the endogenous nature of grandparental childcare and the lack of data 

availability for research purposes.  

The issue of unobserved heterogeneity between mothers’ preferences and grandparental 

characteristics have been dealt with several ways in the literature. Del Boca (2002), adopts an intention-to-

treat (ITT) analysis where she uses the key variable ‘having at least one grandparent’ as a randomization 

device and later analyzes individuals according to the group they were originally assigned regardless of the 

treatment they received thereby allowing her to draw unbiased conclusions regarding the effectiveness of 

an intervention. In this context, according to Arpino et al. (2014), ITT estimates can be downward biased 

because while only individuals with mothers alive are able to use childcare, not all individuals with alive 

mothers are able to actually use childcare. 

 Similar to Del Boca (2002), Ogawa and Ermisch (1996) make use of an ITT-like approach in their 

study investigating female labor force participation and intergenerational co-residence and nuclear 

structured families in Japan. The analysis is an intermediate between an ITT analysis and using indicators 

for alive grandparents and an instrumental variable using actual help received by grandparents. Their 

findings pointed towards a positive relationship between intergenerational co-residence and the labor supply 

of young women reflecting the childcare role played by the maternal and paternal grandparents. Using the 

European Social Survey, Abendroth et al. (2012), studied the relationship between intergenerational co 

residence and the working hours of mothers by employing a Heckman selection model but wasn’t able to 

find a significant effect of having at least one grandparent living in the household on the number of working 

hours of employed mothers. 
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Relating to intergenerational co-residence, other scholars have studied geographical proximity to 

grandparents and its relation to maternal labor force participation using several methods.  Garcia-Moran and 

Kuehn (2012), build a general equilibrium model of residence choice, fertility and female labor force 

participation. Through a simulation approach, they find that having grandparents reside close increases the 

probability of their daughter participating in the labor force. Additional to this finding, through 

counterfactual simulations they also show that without childcare provided by the grandparent there would 

be fewer women participating in the labor market. 

Supporting Garcia-Moran and Kuehn’s (2012) findings, Compton and Pollak (2013) find that close 

geographical proximity to maternal or paternal grandmothers has a significantly positive effect on the labor 

force participation of women with young children. To deal with the endogeneity of grandparental childcare 

they adopt a bivariate probit approach where they instrument whether the grandparents reside in close 

proximity or not. They argue that proximity is a good instrumental variable for childcare arrangements as 

the positive effect of proximity on labor force does not affect labor force participation other than through 

child-care arrangements, except for certain exceptions such as those that have to reside close to their mothers 

due to the mother’s needs of assistance related to health and old age.  

Hank (2007) points out that family values is a very significant factor that possibly determines the 

proximity between the mothers and the daughters which in turn might be associated with unobserved 

preferences about female labor force participation. To alleviate these concerns Compton and Pollak (2014) 

implement falsification tests where they show no clear evidence that family values are associated with 

female’s employment decisions. Nevertheless, mothers may proactively choose to live in close proximity 

to their mothers anticipating the need or desire to use grandparental childcare in the future. Supporting this 

view Leopold (2012) finds that young adults who have their own children tend to stay closer to their parental 

home. As these concerns cannot be ruled out with the falsification tests of Compton and Pollak (2013), 

geographical proximity of grandmother’s might not be a credible instrument. This will be put to test in the 

robustness checks section of this paper.  

 Several scholars, given that geographical proximity might not be a valid instrument, have adopted 

different instruments. Aassve et al. (2012) use a bivariate probit model to investigate the causal relationship 

between grandparental childcare and maternal labor force participation using information on whether the 

maternal grandmother is alive in addition to the number of siblings of the respondent. According to Arpino 

et al. (2014), the second instrument could be problematic if the size of the respondent’s family is correlated 

to unobserved preferences for childcare and labor force participation decisions.  

 Additional to a bivariate probit model, in the light of the potential outcome framework, the two-

stage-least-squares (2SLS) has often been employed by scholars the literature due to ease of reading and 

interpretation. Arpino et al. (2014), investigates the relationship between grandparental childcare and 
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maternal labor force participation in Italy by employing a 2SLS approach on a sample of mothers with 

partners that have at least one child under the age of 14, he instruments grandparental childcare with four 

instruments where each instrument is binary and indicates whether the four grandparents are alive or not. 

They find that the effect of grandparental childcare is statistically significant and economically relevant and 

that this effect is stronger for less educated mothers who have younger children and live in northern or 

central Italy. Using the exact same methodology, but with only one instrument i.e. whether the maternal 

grandmother is alive or not, Posadas and Vidal Fernandez (2013) make the first attempt to measure the 

effect of grandparental childcare on maternal labor force participation in the United States with a large 

sample of mothers that have children under the age of 14.  

 Dimova and Wolf (2011) dealt with the endogeneity of grandparental childcare using a bivariate 

probit model and also a three-stage-least-squares (3SLS) approach, where they jointly estimated three 

equations for mothers working decisions and the probabilities to receive time and money transfers from 

grandmothers by allowing the error terms in the three models to be correlated. The authors exclude some 

variables related to grandparents' characteristics from the mothers' labor supply equation using them 

implicitly as instrumental variables. For example, they exclude grandparents' age and health status that 

might well be factors influencing the daughter's decision to work or not. Additional to the 3SLS model they 

employ a fixed-effects analysis to control for unobserved household-level characteristics. They conduct this 

study using data on grandparental childcare from ten European countries, hence the effect they find 

represents an average effect from people residing in the ten countries included in the study. For Europe as 

a whole, they find a strong positive effect of grandchild care on the labor force participation and the degree 

of labor market involvement of the mother. However, Aassve et al.  (2012) points out, that this approach 

might be problematic due to the possibility of the estimated average representing the country-specific effects 

poorly. 

To our knowledge there has been only one study that empirically investigates the causal relationship 

between grandparental childcare and maternal labor force participation specifically in the country of the 

Netherlands. Aassve et al. (2012) adopts a bivariate probit model approach, and tests two different 

instruments to tackle the endogeneity of grandparental childcare among 7 other European countries 

including the Netherlands. He instruments whether the grandmother of the grandchildren is alive and the 

number of siblings the individual has. Although he finds a very significant and positive association by using 

a probit model, when the model is corrected for endogeneity, it is seen that the probit approach has an 

upward bias and that grandparental childcare does not have a causal effect on maternal labor force 

participation in the Netherlands. Because we were able to find only a single paper investigating the causal 

effect of grandparental childcare empirically in the Netherlands, we believe there is a gap that needs to be 

filled in the literature and that several other methods using other datasets must be made use of in order to 
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understand the effect of regular grandparental childcare on maternal labor force participation. Following the 

information, we have gathered through the literature, we hypothesize that regular childcare provided by 

grandparents in the Netherlands does not have a positive direct influence on the mother’s decision to work. 

Our analysis will contribute to the literature by combining an instrumental variable approach and a 

fixed effects model to account for the unobserved heterogeneity. In this respect our study contributes to the 

literature by not only accounting for the possible endogeneity of grandparental childcare, but also the 

unobserved heterogeneity among mothers. While the two-stage least squares (2SLS) approach enables us to 

create a false experiment environment and eliminates the problem of endogeneity, with the addition of the 

fixed effects we will attempt to have further consistent estimates that are more robust to biases. 

 

3. The Endogeneity of Grandparental Childcare 

According to the theoretical framework formulated by Arpino et al. (2014), the endogeneity of 

grandparental childcare can be explained by the degree of the ‘externalness’ of childcare preferred by the 

mother.  The stronger the mother prefers taking care of her own child herself, the higher the minimum wage 

she would be willing to accept to participate in the labor market. In contrast, mothers who have a higher 

preference for participating in the labor market might have a stronger preference for more external types of 

childcare. If it was assumed that there is a positive association between preference for external childcare 

and mother’s willingness to participate in the labor market, we would have a spectrum with two distinct 

group of mothers, where group A is composed by mother’s who prefer to provide care of their solely their 

own and group B which has a preference toward the most external type of childcare i.e. formal childcare 

facilities. In between the two extremes, present are the mothers who are willing to accept help in childcare 

from grandparents as it is external to the mother, but internalized to a degree as the care is provided by the 

own mother of the individual (Arpino et al., 2014). 

 

Figure 1 Theoretical Framework for the Demand of Grandparental Childcare (Arpino et al, 2014) 
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According to Arpino et al. (2014) up to a certain threshold T, the preference for external types of 

childcare is positively associated with the probability to accept grandparental childcare. For lower levels of 

T this relationship is now negative, because for higher levels of preference for externalness, mothers start 

preferring formal childcare facilities to grandparental childcare.  

In this context, the non-linear effect of grandparental childcare will produce an overall upward or 

downward bias, and the direction of this bias for each individual will depend on the individuals unobserved 

preference regarding informal childcare. As discussed in the literature review, mothers can have many 

different reasons for opting for grandparental childcare instead of formal childcare.  

Another potential source of bias is the unobserved characteristics of the grandparents. Even if the 

mother prefers grandparental childcare, some may not be able to receive it given that it is a joint decision 

that mothers and grandparents have to make together. Grandparental childcare depends on grandparent’s 

willingness and ability to do so. In this respect, the grandparent’s employment status is of great importance. 

Grandparents, might not be willing to retire early for childcare purposes or not they might not be willing to 

forgo their leisure time for childcare purposes. Such grandparents, on the basis that they are not traditional, 

are more likely to have female children that are less traditional as well. Such individuals more likely to be 

participating in the labor market, introducing a downward bias to the relationship between grandparental 

childcare and mother labor force participation. Additionally, although they are willing to provide help, they 

might not have the ability to do so. Elder parents, might be too old to provide childcare and might not have 

sufficient health. There might be cases in which the mother drops out of the labor force to provide informal 

care to her parents. 

 Given such unobservable factors, if one were to adopt an ordinary least squares (OLS) estimation, 

the estimation is expected to produce biased results casting doubt on their causal interpretation. To overcome 

this problem of endogeneity, one of the tools we will be using a 2SLS approach. 

However, while the 2SLS approach helps overcome the problem of endogeneity by creating a false 

experiment environment as explained further below, the use of such instruments may also create additional 

problems as the strict assumptions of the IV method may lead to the possibility of the creation of certain 

biases. 

One example for such a situation would be a correlation between the death of the maternal 

grandparents and mothers labor force participation through channels other than the availability of 

grandparental childcare. Lang and Zagorsky (2001) find that parental death is correlated both with variables 

such as lower health or education which is also related to poorer labor force participation decisions. If the 

grandparents are alive because they have access to high-quality healthcare and are socio-economically 

advantaged, it is likely to be the case, their daughters are well-educated (Schwartz and Mare, 2005), 

increasing the probability that they enter or stay in the labor market (Mulligan and Rubinstein, 2005; Posadas 
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and Vidal-Fernandez, 2012). In this case IV estimates are expected to overestimate the effect of 

grandparental childcare on MLFP. On the other hand, grandparents might still be alive, because they are 

younger and had children earlier in life, and come from a disadvantaged socio-economic background, 

thereby affecting their daughters labor market decisions. In contrast to the former scenario, IV estimates 

would underestimate such an effect (Posadas & Vidal-Fernandez, 2012). 

Another source of bias could originate from the health conditions and status of the maternal 

grandparents. Posadas and Vidal-Fernandez (2012) argue that grandmothers or grandfathers who passed 

away are likely to have spouses that are also older in age as well. In this case, the middle-generation might 

have to provide informal care to take care of her sick widowed mother her father, thereby causing an upward 

bias on the effect of grandparental childcare of MLFP. Additional to this issue, grandparents who have 

passed away, might have passed away due to a hereditary illness and also could have transmitted the disease 

along to her daughter preventing her from entering or staying in the labor market similarly causing an 

overestimation in the IV estimates (Posadas and Vidal Fernandez (2012). 

As discussed above although the 2SLS method is a good way to deal with the endogeneity and is 

more reliable with respect to the estimates produced by an OLS approach, certain biases are still at play. 

The following section describes how we will incorporate a fixed effects (FE) approach to an instrumental 

variable approach to further reduce biases that are caused by unobserved preferences so as to reach more 

consistent estimates.  

 
4. Research Methodology 
 
4.1. Fixed effects regression with instrumental variables    

We employ a binary treatment, gcc i.e. grandparental childcare (=1 for mothers who use grandparental 

childcare on a frequent basis, =0 otherwise), and a binary outcome mlfp i.e. maternal labor force 

participation (=1 for mothers who are employed, =0 otherwise). Each individual has two potential outcomes: 

mlfp1, her employment status if she was treated i.e. if she makes use of frequent grandparental childcare and 

mlfp0, if she is in the control group i.e. she doesn’t make use of grandparental childcare. If there weren’t 

unobserved preferences with respect to mother employment and childcare decisions, the following model 

could have been used to estimate the effect of interest: 

𝑚𝑙𝑓𝑝 = 	𝛼 + 𝛿𝑔𝑐𝑐 +	,𝛽.𝑋.
.

+ 𝑒 

where mlfp = mlfp*ggc + mlfp0*(1-gcc) is the observed outcome and 𝛼 𝛿 and 𝛽	represent parameters 

to be estimated. 𝛿 is our parameter of interest and e represents the error term. Due to the unobserved 

preferences, the error term might be correlated with our outcome variable mlfp, causing the OLS estimates 

to suffer from bias.  To deal with this problem of endogeneity, and as an extension to Arpino et al. (2014) 
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we will combine the potential outcome framework (Neyman 1923; Rubin 1974) and a fixed effects model 

by instrumenting for our endogenous variable gcc so as to estimate the causal effect of grandparental 

childcare on maternal labor force participation. 

As our instrumental variable, by arguing that the death of a grandparent is an exogenous event, we will 

use whether the maternal grandmother is still alive or not. The paternal grandparents and the maternal 

grandfather are not included because the LISS panel does not include information on whether the paternal 

grandparents are alive, and on the basis that grandparental childcare is strongly gendered, with grandmothers 

typically being involved most often and most intensely (Koslowski, 2009). Studies conducted through the 

Survey of Health and Retirement in Europe show that (SHARE) grandchildren are mostly cared by maternal 

grandmothers, and then by maternal grandfathers, followed by paternal grandmothers and paternal 

grandfathers (Posadas & Vidal-Fernandez, 2012). Consequently, we have one instrument: gmomalive (=1 

if the grandmother is alive, =0 otherwise). The chosen instruments have to affect the likelihood of using 

grandparental childcare (relevance) without having a direct influence on the mother’s employment status 

(exclusion restriction). These instruments must only operate on mlfp only through their effect on the 

treatment, gcc. gcc should not share common causes with mlfp (exchangeability) (Angrist et al. 1996). In 

this respect, the instrumental variables approach can be considered as a randomization device that creates a 

false experiment environment i.e. the instrument, conditional on the control variables, assigns units to either 

the treatment or the control groups independently of the outcome. Given providing grandparental childcare 

is a joint decision, we will first assume that grandparents are willing and able to supply care when and later 

consider the bias due to unobserved preferences regarding this joint decision. 

We will use a standard 2SLS estimator despite the fact that both the endogenous and the dependent 

variables are binary as the interpretation of the results is more simple and that tests on the instrumental 

variables can be easily implemented through user-written commands of Stata. To confirm endogeneity, we 

will make use of the endogeneity test implemented by the user-written command xtivreg2 of Stata. The 

endogeneity test reports test statistics that are robust to various violations of homoskedasticity. The null 

hypothesis is that the specified endogenous regressors can actually be treated as exogeneous. 

We will consider the first stage F-statistic, Kleibergen-Paap rk Wald F test and the Kleibergen-Paap rk 

LM statistic to test the validity of our instruments.  Bound et al. (1995) and Staiger and Stock (1997) support 

the use of the first stage F-statistics. They show that there is a close relation between the first stage F-statistic 

and the bias of the IV estimator.  It must be noted that we are correcting for heteroskedasticity so that our 

estimates are robust the presence of outliers. According to Baum, if the robust option is specified, the 

reported weak-instrument tests statistics is a Wald F statistic based on the Kleibergen-Paap rk statistic, and 

the Cragg Donald Wald F statistic is no longer valid. Kleinergen – Paap rk Wald F-statistic should be used 

instead because the robust analog is a sensible choice and clearly superior to the use of the former in the 
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presence of heteroskedasticity (Baum, 2007). Baum (2007), further states that in the special case of one 

endogenous regressor, the Cragg–Donald and Kleibergen–Paap statistics reduce to familiar statistics 

available from an OLS estimation of the single reduced-form equation with an appropriate choice of 

variance-covariance estimator. In the case of a single endogenous regressor, Staiger and Stock (1997) a first-

stage F statistic larger than 10 is sufficient for an instrument to be considered relevant. Additional to the 

rule of thumb, Stock and Yogo (2005), proposes that the weak ID test critical values proposed by Stock and 

Yogo (2005) are also valid for the Kleinergen – Paap rk Wald F-statistic. The critical values proposed by 

Stock and Yogo are presented in the Appendix A.  

Additional to relevance, we conduct a test of under identification. The under-identification test, tests 

whether the (excluded) instruments are not correlated with the endogenous regressor.  To see if this is the 

case for our model, we will use the rk LM statistics proposed by Kleibergen and Paap (2006) which is an 

appropriate robust statistic for testing the rank of a matrix when any sort of robust covariance estimator is 

used. 

As an extension to Arpino et al. (2014) and Posadas et al. (2012), we combine our 2SLS approach with 

a fixed-effects approach. The reason is as follows: In contrast to the data used by Arpino et al. (2012) uses 

to investigate the causal effect of grandparental childcare on MFLP of Italian mothers, the LISS panel data 

provides a relatively small sub-sample of interest. Given that 2SLS might produce biased results due to a 

small sample size, we believe taking advantage of the panel data structure alongside our 2SLS approach 

will enable us to have more control over time-invariant unobserved preferences and thus control for 

individual heterogeneity among mothers, so as to have more consistent estimators and investigate whether 

grandparental childcare significantly influences MFLP in the Dutch population. 

For our instrumental variables fixed effects analysis, to control for the unobserved individual 

characteristics, we will assume that the error term 𝑢23 has two components. The first component, 𝛼2(𝛽4) will 

accommodate individual characteristics that do not vary over time. 𝛼2 will be allowed to correlate with the 

observable regressors gcc(gmomalive) and 𝑋.. The second component, the error term 𝑒23, is assumed to be 

uncorrelated with all observations for our explanatory variables, varies across time and across individuals, 

and is assumed to be independent and identically distributed (Woolridge, 2009). Given the panel structure 

of the data, because there are multiple observations in time for individuals, autocorrelation between 

observations is allowed. However as not correcting for autocorrelation would increase the likelihood that 

our coefficient estimates are further than the correct population value (Yobero, 2016), we will we will cluster 

standard errors at the individual level so as to obtain heteroskedasticity and autocorrelation-consistent 

standard errors. 
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In this respect, the following equations will be simultaneously estimated to carry out the FEIV 

method. Given our choice of model, we make comparisons within individuals by taking the average of the 

differences across individuals. The within transformation is as follows: 

(𝑔𝑐𝑐2,3 −	𝑔𝑐𝑐9)::::::: = 	𝛽;(𝑔𝑚𝑜𝑚𝑎𝑙𝑖𝑣𝑒2,3 − 𝑔𝑚𝑜𝑚𝑎𝑙𝚤𝑣𝑒9)::::::::::::::::: +	,𝛽.
.

(𝑋.,2,3 − 𝑋.,9):::::: + (𝑣2,3 − 𝑣9):::: 

(𝑚𝑙𝑓𝑝2,3 −	𝑚𝑙𝑓𝑝9)::::::::: = 	𝛿(𝑔𝑐𝑐2,3 − 𝑔𝑐𝑐9)::::::: +	,𝛽.
.

(𝑋.,2,3 − 𝑋.,9):::::: + (𝑒2,3 − 𝑒9):::: 

 

5. Data Description 

The LISS Core Panel consists of nationally representative sample of 5,000 households, comprising 

approximately 7,500 individuals. It is a longitudinal study repeated yearly and is designed to follow changes 

in the life course and living conditions of the panel members. The study covers 8 questionnaires, on a wide 

range of topics i.e. health, politics and values, religion and ethnicity, social integration and leisure, 

personality, economic situation, work and schooling and family household. It has been in full operation 

since 2007, and the last available wave is for the year 2021. 

For this study the two main questionnaires that will be used within the LISS core panel is the Family 

and Household and Work and Schooling. The questionnaires are exceptionally suited for the purpose of this 

study because since the first wave in 2007, it contains detailed information about childcare arrangements 

for the child’s first five years of life i.e. informal care by relatives, formal childcare facilities such as day-

care centers, pre-schooling and also contains detailed information on level of education the individual has 

completed, details of current and past employment e.g. number of contracted hours worked, number of 

actual hours worked and other information regarding employment characteristics.  Furthermore, the study 

provides background information on the mother’s income, household size, the urban character of residence, 

proxies regarding health status of relatives and information on distance between the grandparents and the 

child’s parent 

For our study, we will create a sub-sample using information on approximately 5000 Dutch mothers, 

who have at least one child that is younger than 10 years old. In choosing the age of 10, we followed the 

American Academy of Pediatrics as they state that until about age 11 or 12 most children require supervision 

and are not able to be left on their own (Schor, 1999). Although single mothers might have large differences 

in terms labor force participation, household income characteristic’s and the frequency in which they make 

use of grandparental childcare, we decided to include them in order to get the whole picture on the effect of 

grandparental childcare on maternal labor force participation in the Netherlands.  

Our main analysis will be conducted with the last 5 waves i.e. 8-13th (2015-2020). Waves 1 to 7 will 

be excluded because with given the variables created it is not possible to trace the number of alive children 
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the individual currently has, as the survey question is asked in a way that the answer might include the 

number of children who might have passed away as well i.e. “how many children have you had in total?”  

For our second analysis which is further clarified in the results section of this paper, we will make 

use of the 10th wave (2017). Our reasoning of choice is explained by the 10th wave being one of the most 

recent wave that provides the sub-sample with the greatest number of observations i.e. 508. 

 

5.1 Endogenous variable: grandparental childcare (gcc) 

In the data set, the respondents were first asked the following question: “For your living-at-home 

children born from (year) onwards, do you make regular use, that is at least once a week, of the following 

childcare options?”.  The (year) specified is so that the children of the individuals taking the survey are not 

older than approximately 4 years old for each wave. For those respondents who have responded that they 

do, a follow up question we used to construct our endogenous variable, gcc, was asked. The question is: 

“Who is generally this unpaid child sitter?”  Possible options consisted of the following:1 own parent, 2 

partner’s parents, 3 neighbor, 4 friend acquaintance, 5 brother or sister, 6 other own child, someone else. 

We construct our variable gcc, as a binary variable where the variable gcc equals 1 given that own 

parents i.e. the maternal grandparents provides grandchild care, and 0 for all other options.  

 

5.2 Outcome variable: mother’s labor force participation (mlfp) 

Respondent was asked whether they have paid work, and a binary variable indicating mother’s 

employment status was constructed where mlfp equals 1 if the mother’s employed and 0 if not. 

 

5.3. Instrumental variable: Maternal grandmother life status (gmomalive) 

 Respondents were asked whether their mothers were still alive. Using the provided answers 

gmomalive was created where it equaled 1 if the grandmother was alive and 0 if not. 

 

5.4. Explanatory variables  

Other variables which are likely to affect mother’s labor supply decisions and hence should be 

controlled for are age and education of the mother. Due to our small sample size and to see differences 

between different age groups in terms of their labor force participation we created 4 dummy variables 

representing 4 different age categories i.e. 16-24, 25-34, 35-44,45-54 and chose the mothers aged between 

16-24 as the reference category, as that specific age group would have a lower probability of participating 

in the labor force. To control for differences in the education levels of the mother we created 2 dummy 

variables i.e. secondary and tertiary education. The base category is those who have completed only primary 

education or have not started or not yet completed any education. We chose not include information on the 
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level of education completed by father/partner. We followed the literature in doing so as the papers either 

did not include such a variable (Posadas & Vidal-Fernandez, 2012) or the ones that did were not able to find 

any significant differences in maternal labor force participation and the level of education completed by the 

father/partner (Arpino et al., 2014).  

Additionally, we can only reach the individual’s partners background information through the 

household box of the survey of the LISS panel, where the individual, before joining the panel completes a 

survey on the background characteristics of the members in her household and updates it every month for 

the changes. Unfortunately, as we are only able to trace partner’s information using a variable that indicates 

the household that individual belongs in, it is complicated to trace the individual’s information for 

households that have more than one older aged male. Additionally, as not all individuals have filled out the 

survey, the inclusion of the father’s characteristics, leads to a considerable increase in the number of missing 

observations hence decreasing the statistical power of our analysis. 

We then included two variables summarizing the couple’s fertility history; a dummy variable 

indicating whether the couple has at least 1 child between the ages of 0-4 (the 4th age is not included) and 

the number of children younger than 10 years of age. Even though compulsory education starts at 5 years 

of age in the Dutch education system, according to the European Commission in the Netherlands, nearly all 

children attend primary school from the age of 4 (European Comission, 2021; Expatica, 2021; Herwig, 

2021). Hence by constructing this dummy variable we are able to distinguish them from mothers who have 

the opportunity to make use of free schooling services as with the exception of private schools, most Dutch 

primary and secondary schools are free (Ministry of Education, Culture and Science, 2014; Ministry of 

General Affairs, 2021). 

Ideally, we would have liked to use the region of residence of the individuals so as to construct a set 

of dummy variables for indicators of the childcare system as well to control for the difference in family 

practices and norms prevailing in different regions but vary within the same country (Jappens and Bavel, 

2012). Unfortunately, due to identification and privacy reasons, the LISS panel does not provide this 

variable of interest. However, it includes a variable that measures the degree of urbanization with respect to 

the density per km2 of the surrounding address the respondent resides in. The categories vary from 1-

Exteremely urban to 5-Not urban. The availability, quality and cost of formal childcare varies across regions 

in the Netherlands with respect to how urbanized the regions are (Noally & Visser, 2009). Furthermore, 

childcare choices may be related to family practices which vary across urban and suburban regions (Smith, 

2006). For this reason, although we do not have the mentioned indicators, using the variable measuring 

degree of urbanization we will control for very urbanized areas and very suburban areas. 

 Because single mothers are expected to provide for themselves and partly for their children, it is 

expected that they are more likely to participate in the labor force and also are more likely to make use of 
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grandparental childcare on the basis that they potentially have less help in assistance with taking care of 

kids. In order to control for these possible differences, we create a dummy variable that indicates whether 

the mother is single. 

6. Descriptive Statistics 

Table 1 Summary Statistics 

 

Table 1 shows that on average Dutch mothers who have at least one child under the age of 10 tend to 

participate in the labor force as the mean of the binary variable is 0.73. If each observation is considered as 

       

Variables No. of Obs. Mean St. Dev. Value=1 Min Max 

       

Maternal Labor Force Participation 2,484 0.730 0.444 1,813 0 1 

Age 2,484 36.79 5.540  18 56 

16-24 2,484 0.0105 0.102 26 0 1 

25-34 2,484 0.343 0.475 852 0 1 

35-44 2,484 0.567 0.496 1,409 0 1 

45-56 2,484 0.0793 0.270 197 0 1 

No education or primary education 2,484 0.0193 0.138 48 0 1 

Secondary education 2,484 0.122 0.327 303 0 1 

Tertiary education  2,484 0.859 0.348 2,133 0 1 

At least one child between 0-4 2,484 0.365 0.481 906 0 1 

Number of children under 10 2,484 1.528 0.640  1 5 

Very urban 2,484 0.138 0.345 342 0 1 

Not urban 2,484 0.191 0.393 474 0 1 

Single mother 2,484 0.133 0.340 331 0 1 

Grandparental childcare  2,484 0.153 0.360 381 0 1 

Grandparental help  2,484 0.369 0.483 723 0 1 

Grandmother alive 2,484 0.915 0.279 2,273 0 1 

2020 2,484 0.166 0.372 412 0 1 

2019 2,484 0.138 0.345 343 0 1 

2018 2,484 0.162 0.369 403 0 1 

2017 2,484 0.205 0.403 508 0 1 

2016 2,484 0.151 0.358 375 0 1 

2015 2,484 0.178 0.383 443 0 1 
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a seperate individual, 1,813 mothers work out of 2,484 making up 73% of our total sample. It is seen that 

the most common age to have a child under the age of 10 is between the ages 34-44. Among the sub-

population we see 86% of mothers have completed tertiary education and those who haven’t completed 

tertiary education remain as outliers indicating that the literacy rate between mothers in the Netherlands is 

very high.  

The average of our dummy variable indicating whether the mother has a child between the ages 0 

to 4 is 0.37 and the number of such mothers in this sub-sample amount to 906 people out of 2484. We 

believe that the abundance of such mothers in our sub-sample provides an adequate composition for our 

analysis as those mothers are the ones that are expected to make use of grandparental childcare the most.  

Table 1 also illustrates that most of the sub-sample chooses not to reside in very urbanized regions 

as the mean of the dummy variable is only 0.14 percent. Similarly, relative to married mothers or mothers 

with partners, single mothers are in the minority where the number of single mothers make up 13% of the 

sample.  

Supporting the literature, we see that the number of grandparents who provide help i.e. several times 

in the past three months are almost twice the number of those who provide regular childcare. Another 

interesting point worth mentioning is the relatively high proportion of alive grandmothers and in contrast, 

the low proportion of individuals who receive or make use of regular childcare. Such statistics tell us that 

although there are a lot of grandmothers that are in good health and could provide childcare, a very small 

number of mothers receive regular grandparental childcare. Considering the high maternal labor force 

participation rate, our descriptive statistics already give us some hints regarding the existence of a causal 

relationship between grandparental childcare and maternal labor force participation.  

7.  Results  
 

7.1 Fixed Effects 

Based on our discussion of the endogeneity of grandparental childcare we start by presenting our fixed 

effects results without instrumental variables so as to later compare them with the results of our FEIV 

approach.  Before we present our results, in order to see whether the model is correctly specified i.e. whether 

a fixed effects or a random effects model is more appropriate we employ a Hausman test. Following the 

recommendations of Woolridge (2020), we conducted the Hausman test with an additional option i.e. 

sigmamore using the statistical software Stata. According to Wooldridge (2020), when a regression contains 

some variables that don’t change over time such as education, the Hausman test without the sigmamore 

option reports an incorrect number for the degrees of freedom and the sigmamore option enables Stata to 

compute the correct degrees of freedom. Using the option, with a p-value of .0000 we reject the null 
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hypothesis that the difference in the coefficients are not systematic confirming the appropriateness of a fixed 

effects approach. The null hypothesis is also rejected without using the sigmamore option.  

 
Table 2 Fixed effects estimates of the effect of grandparental childcare on mother’s labor force participation 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 

Table 2 presents the estimates of a fixed effects model where the maternal labor force participation 

of the individual is regressed on grandparental childcare. Our results fail to find a significant relationship 

between grandparental childcare and the probability of the mother to have paid work. Similarly, our results 

highlight no significant differences between the level of education mothers have completed and the urban 

characteristic of their region of residence. As it becomes harder to juggle work and life responsibilities, 

reasonably one would expect a significantly negative relationship between the number of children/having 

at least one child between the ages of 0-4 and the mother’s employment status. Our results do not indicate 

  
Dependent variable Maternal Labor Force 

Participation 
  
Grandparental Childcare 0.0077 
 (0.0197) 
Ages: 25-35 -0.0614 
 (0.0638) 
Ages: 35-44 -0.0589 
 (0.0697) 
Ages: 45-54 -0.0856 
 (0.0786) 
Secondary education -0.1175 
 (0.2640) 
Tertiary education 0.2961 
 (0.3026) 
At least one child between the ages of 0-4 0.0157 
 (0.0204) 
Number of children under 10 -0.0353** 
 (0.0163) 
Single mother 0.0657 
 (0.0595) 
Very urban 0.0195 
 (0.0444) 
Not urban  0.0497 
 (0.0393) 
Constant 0.5773* 
 (0.2995) 
  
Observations 2,484 
Number of groups 904 
R2 0.027 
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such a relationship; however, the number of children under the age of 10 is negatively and significantly 

associated with labor force participation. 

7.2 Fixed Effects with Instrumental Variables 
 

Because of the potential endogeneity of grandparental childcare, we have employed a 2SLS 

approach alongside our fixed effects. To see if the chosen method is valid, similarly, we will first check 

whether the fixed effects is more suitable compared to a random effects model when combined with an 

instrumental variables approach, later we will attempt to verify that grandparental childcare is indeed 

endogenous and make sure that the fundamental assumptions of the IV approach are fulfilled.  

After running random effects instrumental variables and FEIV regression, we conducted the 

Hausman test. With a p-value of 0.0019 we are able to reject the null that the errors are not systematic and 

conclude that combining our instrumental variable approach with a fixed effects model is more appropriate.  

To confirm the endogeneity of grandparental childcare, we will use the endogeneity test 

implemented by ivreg2, a user written Stata command (Baum et al., 2010). Unlike the Durbin-Wu-Hausman 

test statistic, this endogeneity test reports statistics that are robust to various violations of conditional 

homoskedasticity (Baum et al., 2010). With a p-value of 0.246, we are unable to reject the null hypothesis 

that grandparental childcare is exogeneous. In our case, we believe that the reason we fail to reject the test 

of endogeneity is the strength of our instrument and that the precision of our IV estimates are poor i.e. the 

standard error of the IV estimator is large.  

We believe that the following arguments support our previous claim for the following reasons. For 

our analysis to be consistent the fundamental assumptions of the instrumental variables approach must be 

fulfilled i.e. relevance, exclusion restriction and monotonicity. As the death of a grandparent is an considered 

an exogenous event, the assumption of monotonicity is satisfied by the nature of the instrument.  For the 

assumption of exclusion restriction to be satisfied, having the maternal grandmother alive should not 

influence maternal labor force participation through other channels than childcare provision. As previously 

discussed in the literature review, although there can be several exceptions to how the grandmother’s health 

and longevity status could indirectly influence maternal labor force participation, for the sake of our 

instrumental variables approach we will assume that there is no direct influence and will later conduct a 

robustness check  where we eliminate parents or parents-in-law that are in need of assistance so as to 

eliminate possible channels between labor force participation and having a parent alive.  

Even when it is considered that monotonicity and exclusion restriction are fulfilled, as it can be seen 

from the first stage regression (Column 1) in Table 3 our instrument is unable to fulfill the assumption of 

relevance which is crucial for our FEIV approach to be consistent. Contrary to the literature that supports 

that Dutch grandmothers are very involved with taking care of their children, we fail to find a significant 
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relationship between having a maternal grandmother alive and regular grandparental childcare in the Dutch 

population. This is further indicated by the tests on the validity of our instruments.  

As presented in Table 4, we have a Kleibergen – Paap rk Wald  F-statistic of 0.235, which is 

considerably below the threshold required for a 10% maximal IV size i.e. 16.38 and also below the rule of 

thumb of proposed by Staiger and Stock (1997) confirming that our instrument is not valid and does not 

have a sufficient relevance to explain grandparental childcare.  

Additional to relevance, our instrument also fails to pass the test of under identification with a p-

value 0.628 for the rK statistic and hence we are unable to reject the null hypothesis that the instruments are 

not correlated with our endogenous variable and cannot conclude that our instruments are completely 

relevant. 

According to the literature on weak-instrument-robust inference, the test-statistic proposed by 

Anderson and Rubin (1949) and Stock and Wright LM statistics are employed to specifically deal with weak 

instruments.  According to the National Bureau of Economic Research (2018), such inference techniques 

avoid effective coverage regardless of instrument strength and avoids throwing away application with valid 

instruments just because they are weak.  In both cases, the null hypothesis tested is that the coefficient of 

the endogenous regressors in the structural equation are jointly equal to zero and that overidentifying 

restrictions are valid and both tests are robust to the presence of weak instruments (Baum et al., 2010). As 

the literature has a general consensus on Anderson-Rubin statistic being more efficient in just-identified 

models with one endogenous variable with a single instrument (Andrews et al., 2019; Baum, 2007) we use 

the Anderson-Rubin test statistic to test whether the coefficient of grandparental childcare on maternal labor 

force participation is significantly greater than 0. Unfortunately, with a p-value of 0.223 we are unable to 

reject the null that the coefficient of grandparental childcare is equal to 0 and hence unable to make a 

conclusion using the FEIV approach. Regardless Table 3 and 4 presents the results of our estimation and 

test on endogeneity and validity on the instruments. 

Due to a weak first-stage, a FEIV approach cannot fix the problem of endogeneity and is inefficient 

as well as our fixed effects results presented on Table 2.  According to Milner et al. (2017), combining these 

two analytic models are appropriate if researchers are interested in examining and improving causality, 

however that reducing potential bias and improving causal inferences comes at a cost of lower power and 

wider confidence intervals than traditional random effect models.  

On the basis that the combination of a FE and IV model might have also led to invalid instruments 

and lower power for our coefficients, to see whether this is actually the case and to observe the differences 

in between regressions, given IV is more efficient in dealing with endogeneity, we will compare and contrast 

our FEIV results with the results of only an IV approach in the next section. 
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Table 3 Instrumental variables fixed effects regression estimates of the effect of grandparental childcare on 
mother’s labor force participation 

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 

 
Table 4 Test of Endogeneity and the Validity of the Instruments 

   
 Relevant statistic P-value 
   
Wu-Hausman test statisic 1.345 0.246 
   
Kleibergen-Paap rk Wald F test 0.235  
   
Kleibergen-Paap rk LM statistic  
 
Anderson-Rubin Wald test(1,580) 

0.234 
 

1.49 

0.628 
 

0.223 

 (1st Stage) (2nd Stage) 
Dependent variable:  Grandparental 

Childcare 
Maternal Labor Force 

Participation 
   
Grandmother alive -0.0184  
 (0.0379)  
Ages: 25-35 0.0710 -0.264 
 (0.174) (0.723) 
Ages: 35-44 0.0195 -0.119 
 (0.177) (0.547) 
Ages: 45-54 -0.00690 -0.0734 
 (0.180) (0.515) 
Secondary education 0.0473 -0.248 
 (0.0392) (0.380) 
Tertiary education -0.105 0.586 
 (0.103) (0.716) 
At least one child between the ages of 0-4 0.114*** -0.303 
 (0.0271) (0.707) 
Number of children under 10 0.0355* -0.134 
 (0.0183) (0.227) 
Single mother 0.00424 0.0542 
 (0.0596) (0.180) 
Very urban 0.0450 -0.104 
 (0.0339) (0.277) 
Not urban  -0.0691* 0.243 
 (0.0364) (0.435) 
Grandparental Childcare  2.802 
  (6.139) 
   
Observations 2,161 2,161 
R-squared  -12.609 
Number of groups 581 581 
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7.3 Instrumental Variables (Outcome variable: MLFP) 

For this section of our analysis, on the basis that it is the most recent wave that also has the highest 

number of observations i.e. 508, we will be using the 10th wave of the LISS Core Study:  Family and 

Household. We will be using the same explanatory variables as in the previous section. The descriptive 

statistics for this sub-sample can be found in Appendix B. The equations that are estimated are as follows:  

𝑔𝑐𝑐 = 	𝛽4 + 𝛽;𝑔𝑚𝑜𝑚𝑎𝑙𝑖𝑣𝑒 +	,𝛽.
.

𝑋. + 𝑒; 

𝑚𝑙𝑓𝑝 = 𝛼4	 + 	𝛿𝑔𝑐𝑐 +	,𝛽.
.

𝑋. + 𝑒A 

7.3.1 Ordinary Least Squares (MLFP) 

 

Table 5 OLS estimates of the effect of grandparental childcare on mother’s labor force participation 

  
Dependent variable Maternal Labor Force 

Participation 
  
Grandparental Childcare  0.1446*** 
 (0.0516) 
Ages: 25-35 0.1686 
 (0.1517) 
Ages: 35-44 0.2323 
 (0.1528) 
Ages: 45-54 0.0710 
 (0.1740) 
Secondary education -0.0523 
 (0.1746) 
Tertiary education 0.1898 
 (0.1673) 
At least one child between the ages of 0-4 -0.0037 
 (0.0489) 
Number of children under 10 -0.0473 
 (0.0308) 
Single mother -0.0271 
 (0.0564) 
Very urban 0.0672 
 (0.0489) 
Not urban  0.0151 
 (0.0553) 
Constant 0.4199** 
 (0.2067) 
Observations 508 
R2 0.080 

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
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We start by presenting OLS results to be able to compare them with our IV approach. Our OLS 

results show a highly positive and significant relationship between grandparental childcare and the 

probability of the mother to have paid work. Mothers who make use of grandparental childcare are on 

average 15 percentage points more likely to work. We find no significant differences in labor force 

participation between different age groups and different levels of education. Our results highlight no 

significant difference between our other measures included in this regression.  

 

7.3.2 Instrumental Variables (MLFP)   

 
Table 6 IV estimates of the effect of grandparental childcare on maternal labor force participation(wave 10)  

 (1) (2) 
Dependent variable:  Grandparental 

Childcare 
Maternal Labor Force 

Participation 
   
Grandmother alive 0.117***  
 (0.0273)  
Ages: 25-35 -0.0851 0.101 
 (0.139) (0.265) 
Ages: 35-44 -0.0900 0.152 
 (0.138) (0.266) 
Ages: 45-54 -0.148 -0.0902 
 (0.138) (0.296) 
Secondary education 0.128** 0.0695 
 (0.0537) (0.207) 
Tertiary education 0.173*** 0.369* 
 (0.0481) (0.211) 
At least one child between the ages of 0-4 0.195*** 0.211 
 (0.0430) (0.140) 
Number of children under 10 0.0147 -0.0356 
 (0.0222) (0.0406) 
Single mother -0.00110 -0.0234 
 (0.0401) (0.0692) 
Very urban 0.0353 0.103 
 (0.0439) (0.0712) 
Not urban  0.0125 0.0217 
 (0.0408) (0.0732) 
Grandparental Childcare  -0.956 
  (0.641) 
Constant -0.133 0.391 
 (0.129) (0.257) 
   
Observations 508 508 
R-squared  -0.602 

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
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Table 7 Test of Endogeneity and the Validity of the Instruments 

   
 Relevant  statistic P-value 
   
Wu-Hausman F-test (F(1,496) 3.925 0.048 
   
Kleibergen-Paap rk Wald F test 18.328 0.000 
   
Kleibergen-Paap rk LM statistic    13.617 0.000 

 

Contrary to our IVFE analysis, using the Wu-Hausman test with a p-value of 0.048, we are able to 

reject the null hypothesis that grandparental childcare is exogenous confirming our initial predictions of 

endogeneity. This indicates that the OLS is indeed biased and that the IV method will produce more efficient 

results that are closer to the true mean of the population. As indicated in the first column, we are able to 

confirm relevance.  Our first-stage results show that having a maternal grandmother alive is strongly 

correlated with grandparental childcare and is statistically significant at the 1% level (t-statistic: 4.28).  

Children that have a maternal grandmother who is alive are on average 12 percentage points more likely to 

receive grandparental childcare. Our first-stage results also provide information on how grandparental 

childcare differs across mothers in certain aspects.  

Although we don’t see any significant differences between different age groups, we see that those 

who have completed university or secondary school are significantly more likely to make use of 

grandparental childcare relative to those the refence group, respectively on the 5% and the 1% significance 

level. The size of the coefficients is respectively 0.13 and 0.17, meaning that on average there is a 0.13- and 

0.17-degree difference in the probability of using grandparental childcare between mothers who have 

completed secondary and tertiary education and those who have not completed any education. One possible 

explanation for such results is that mothers who have only completed primary education or have not yet 

started or completed any education are less likely to be employed relative to those who have completed their 

education with higher degree. Those who are employed might have a harder time juggling work and 

childcare activities which would explain the higher use of grandparental childcare. Column 2, presenting 

the second-stage regression, supports this idea as those who have completed tertiary education are 

significantly more likely to work relative to both those who have finished high school and our reference 

group. 

Our first-stage regression fails to find a positive relationship between the number of children under 

10 and grandparental childcare, this is explained by the fact that parents start enrolling their kids to facilities 

such as pre-school and elementary school in which they no longer need assistance from grandparents during 

regular work hours. As expected we find a highly positive and statistically significant relationship (at the 
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1% significance level) between grandparental childcare and mothers who have at least one kid between the 

ages of 0-3. On average this group of mothers have a 0.2-degree difference with mother’s that do not have 

such younger kids with regards to grandparental childcare. We don’t find any differences in grandparental 

childcare with regards to the urban characteristics of place of residence or the individual’s marital status.  

 Our first stage F-statistic is equivalent to 18.328 which is both above the rule of thumb proposed by 

Staiger and Stock (1997) and the weak ID test critical value proposed by Stock and Yogo (2005) i.e. 16.38 

for a 10% maximal IV size. Since we only have one endogenous regressor and a single instrument we are 

not able to conduct a test of overidentifying restrictions, however with a p-value of the Kleinbergen-Paap 

rK 0.0002 we reject the null that the model is under-identified and conclude that in contrary to our previous 

analysis our instrument is completely relevant. 

 Unlike our OLS results we fail to find any significant causal relationship between grandparental 

childcare and maternal labor force participation. Indicating that OLS had an upward bias while estimating 

the size and the significance of the coefficient. Additionally, with an average of 0.37-degree difference to 

the reference group, we find a significant difference in labor force participation with respect to the level of 

education mothers have completed where mothers who have completed their university education have a 

higher probability of working then mothers who have not. We are unable to find any other differences 

between mothers with respect to their labor force participation. 

Given that by removing the fixed approach, endogeneity of grandparental childcare is confirmed 

and our instruments are valid, we can now conclude that in the year 2018, the available supply of 

grandparental childcare had no causal effect on maternal labor force participation. However, as this 

conclusion cannot be extended to our FEIV approach, comparing our IVFE and IV approaches is necessary 

to see what has caused the IVFE instruments to be invalid. Table 8 shows the first-stage estimates of our 

two approaches. 

The reason that our methodology is inefficient and not appropriate in our IVFE approach was that 

the assumption of relevance wasn’t fulfilled. We can see that although having a grandmother alive is 

statistically and significantly correlated with grandparental childcare at the 1% level on our IV approach, 

this correlation becomes insignificant after the addition of multiple waves. This indicates that the reason for 

our instruments to lose validity is indeed the addition of the fixed effects approach. This claim is supported 

by the other big difference between the first stage regressions in the two models. While mothers who have 

completed university education and high school education are respectively more likely to make use of 

grandparental childcare when an IV approach is adopted, in our IVFE approach completing any level of 

education seems to lose its significance.  

We conclude that the fixed effects approach weakens our first stage and hence renders our IVFE 

approach to be invalid.  This finding can have two interpretations. Combining an IV approach with fixed 
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effects, reduces bias caused by the unobserved preferences and improves causality. In this case, by using 

FE, obtaining an insignificant coefficient for having a grandmother alive could mean that there is truly no 

relationship between having a grandmother alive and regular grandparental childcare. 

However, introducing the addition of FE also introduces a trade-off: it improves causal inferences 

and reduces potential bias of the estimated effect size with the cost of lower statistical power and wider 

confidence intervals. As it can be seen below on Table 8 and 9, although differences in size are not large for 

our first stage estimations, the addition of a FE effects approach leads to larger standard errors and wider 

confidence intervals for our second-stage regressions. Such results may also indicate that FE decreases 

statistical power to such an extent that we observe insignificant coefficients. Although we are not able to 

reach a conclusion regarding this trade-off, given that grandparental childcare is insignificant in explaining 

maternal labor force participation in every econometric methodology we employed except for OLS, we 

make the conclusion that grandparental childcare does not have a causal effect on maternal labor force 

participation.  

 

Table 8 IVFE and IV estimations of our first-stage regressions for grandparental childcare’s effect on 

maternal labor force participation 

 

  IVFE   IV  
Dependent variable: 
Grandparental 
Childcare 

Coefficient Robust 
Std. Err.  

Confidence 
Intervals 

Coefficient Robust 
Std. Err. 

Confidence 
Intervals 

       
Grandmother alive -0.018 0.038 -0.093 - 0.056 0.117*** 0.027 0.063 - 0.170 
Ages: 25-35 0.071 0.174 -0.270 - 0.412 -0.085 0.139 -0.358 - 0.187 
Ages: 35-44 0.019 0.177 -0.328 - 0.367 -0.090 0.138 -0.361 - 0.181 
Ages: 45-54 -0.007 0.180 -0.360 - 0.346 -0.148 0.138 -0.419 - 0.124 
Secondary Education 0.047 0.039 -0.030 - 0.124 0.128** 0.054 0.023 - 0.234 
Tertiary Education -0.105 0.103 -0.306 - 0.097 0.173*** 0.048 0.079 - 0.268 
At least one child 
between the ages of 0-4 

0.114*** 0.027 0.061 - 0.168 0.195*** 0.043 0.110 - 0.279 

Number of children 
under 10 

0.035* 0.018 -0.001 - 0.071 0.015 0.022 -0.029 - 0.058 

Single mother  0.004 0.060 -0.113 - 0.121 -0.001 0.040 -0.080 - 0.078 
Extremely urban 0.045 0.034 -0.021 - 0.111 0.035 0.044 -0.051 - 0.122 
Not urban -0.069* 0.036 -0.141 - 0.002 0.012 0.041 -0.068 - 0.093 
       
Observations 2,161   508   
Number of groups 581      
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Table 9 shows the IVFE and IV estimations of our second-stage regressions for grandparental childcare’s 
effect on maternal labor force participation 
 

 

A possible explanation for this result could be tied to the abundance of the part-time opportunities 

in the Netherlands.  As discussed in the literature, if females are indeed switching to part-time working 

instead of exiting or not entering the labor force for childcare purposes, potentially, although grandparental 

childcare does not have a causal effect on maternal labor force participation, it could have a causal effect on 

the number of weekly hours of working mothers. To investigate whether this is the case, in the next section, 

we will conduct an analysis where we examine the causal effect of grandparental childcare on the number 

of weekly hours worked on women with positive working hours.  

 

7.4 Instrumental Variables (Dependent variable: Logarithm of Hours Worked Weekly) 

Due to reasons of endogeneity and the inefficiency caused by the addition of the fixed effects 

approach, similar to the previous section we will be using the IV approach on the 10th wave of the LISS 

panel. For this analysis, in order to gather information on the details of how many hours the women in the 

previous sample work, we will also be using the Work and Schooling questionnaire of 2017 alongside the 

  IVFE   IV  
Dependent variable: 
Maternal Labor Force 
Participation 

Coeffcient Robust 
Std. Err.  

Confidence 
Intervals 

Coeffcient Robust 
Std. Err. 

Confidence 
Intervals 

       
Grandparental 
Childcare 

2.802 6.156 -9.264 - 14.867 -0.956 0.641 -2.212 - 0.301 

Ages: 25-35 -0.264 0.725 -1.685 - 1.156 0.101 0.265 -0.418 - 0.619 
Ages: 35-44 -0.119 0.549 -1.195 - 0.957 0.152 0.266 -0.370 - 0.673 
Ages: 45-54 -0.073 0.517 -1.086 - 0.940 -0.090 0.296 -0.670 - 0.489 
Secondary Education -0.248 0.381 -0.994 - 0.498 0.069 0.207 -0.337 - 0.476 
Tertiary Education 0.586 0.718 -0.822 - 1.993 0.369* 0.211 -0.044 - 0.781 
At least one child 
between the ages of 0-4 

-0.303 0.709 -1.694 - 1.087 0.211 0.140 -0.063 - 0.484 

Number of children 
under 10 

-0.134 0.228 -0.580 - 0.312 -0.036 0.041 -0.115 - 0.044 

Single mother  0.054 0.181 -0.300 - 0.408 -0.023 0.069 -0.159 - 0.112 
Extremely urban -0.104 0.278 -0.649 - 0.441 0.103 0.071 -0.037 - 0.242 
Not urban 0.243 0.437 -0.613 - 1.098 0.022 0.073 -0.122 - 0.165 
Constant 0.268 0.838 -1.375 - 1.911 0.391 0.257 -0.113 - 0.895 
       
Observations 2,484   508   
Number of groups 904      
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Family and Household questionnaire. As the number of respondents that have filled out both questionnaires 

is smaller, unfortunately the number of observations, with the inclusion of 0 for non-working mothers, drops 

down to 364. When non-working mothers are also excluded out of the sample our number of observations 

drops down to 264. Table 10 presents our summary statistics. 

 
Table 10 Summary statistic for the variables used in this sub-section of the study 

       
Variables No. of 

Obs. 

Mean St. Dev Value

=1 

Min Max 

       
Maternal labor force partipation  264 1 0 264 1 1 
Contractual hours worked weekly 249 26.80 8.155  0 44 
Actual hours worked weekly 264 28.25 9.023  3 60 
Grandparental childcare  264 0.163 0.370 43 0 1 
Grandparental help 264 0.496 0.501 131 0 1 
Grandmother alive 264 0.894 0.309 236 0 1 
Single mother 264 0.125 0.331 33 0 1 
Logarithm of actual hours worked 264 3.270 0.430  1.099 4.094 
16-24 264 0.0114 0.106 3 0 1 
25-35 264 0.330 0.471 87 0 1 
35-44 264 0.602 0.490 159 0 1 
45-max 264 0.0568 0.232 15 0 1 
No or primary education 264 0.0114 0.106 3 0 1 
Secondary education 264 0.0947 0.293 25 0 1 
Tertiary education 264 0.894 0.309 236 0 1 
Very urban  264 0.152 0.359 40 0 1 
Not urban 264 .188461  .39183 43 0 1 
Number of children under 10 264 .1575758  .66551  1 3 
At least one child between the ages 0-4 264 .371212 .48404 98   

 

The mean of the contractual hours worked and actual hours worked respectively is 26.8 and 28.3. 

In the Netherlands, if an individual works more than 12 hours but less than 35 they are considered as a part-

time worker (Brown, 2021). For our data set, the mean values for hours worked weekly are well below 35 

indicating that on average Dutch mothers prefer to work part-time over full-time. In fact, in our current 

sample of mothers, 183 out of 264 i.e. approximately 70%, work part-time.  Such findings are in line with 

the literature and do in fact explain why we weren’t able to find a direct effect of grandparental childcare 

on maternal labor force participation. The idea is simply that mothers spend more time at home for care 

activities and only receive help from grandparents instead of providing regular childcare. Further supporting 
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our predictions, while 50% of the mothers in our sample receive help from their grandparents only 16% 

receive regular childcare.  Nevertheless, we believe that grandparental childcare might be a possible solution 

for mothers to increase their working hours or keep their regular working hours the same without reducing 

it for childcare purposes.    

To see whether that is the case, we will again consider the same binary treatment gcc childcare (=1 for 

mothers who use grandparental childcare on a frequent basis, =0 otherwise). For our dependent variable, 

both in order to create the necessary sub-sample and also to deal with the skewed distribution caused by the 

number of zeros for mothers that are not employed, rather than using actual hours worked weekly, we will 

take the natural logarithm of the outcome variable, denoted by ln(hours). In this case, because the logarithm 

of 0 is undefined, due to the nature of the outcome variable and the properties of the statistical software the 

software used, Stata denotes mothers who are not employed as missing observations and removes it from 

the regression analysis enabling us to reach the characteristics of the desired sample. We use the actual hours 

worked as it is a more realistic measure and because mothers with young children may be on paid leave at 

the time they are taking the survey.  

 

The following equations will be estimated to carry out the 2SLS method: 	

𝑔𝑐𝑐 = 	𝛽4 + 𝛽;𝑔𝑚𝑜𝑚𝑎𝑙𝑖𝑣𝑒 +	,𝛽.
.

𝑋. + 𝑒; 

ln(ℎ𝑜𝑢𝑟𝑠) = 𝛼4	 + 	𝛿𝑔𝑐𝑐 +	,𝛽.
.

𝑋. + 𝑒A 

7.4.1 Ordinary Least Squares (Log (Hours Worked Weekly)) 

Below we present our OLS results for comparison purposes. Our OLS results fail to find a positively 

significant relationship between grandparental childcare and the number of weekly hours worked weekly. 

Our results highlight that working mothers who have at least one kid between the ages of 0-4 (not including 

4) are significantly more likely to work for greater number of hours during the week at the 10% significance 

level. Since exponential of .0987 ≈ 1.103735 , number of hours worked weekly are 10% higher for such 

mothers compared to mothers who do not have kids between the ages of 0-4. This is counterintuitive given 

that one would expect to mothers to work less as younger kids require more attention and care taking. We 

find no significant differences between the age categories, the level of education, martial/relationship status 

and region of residence for working mothers.  
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Table 11 OLS estimates of the effect of grandparental childcare on the number of hours worked weekly  
  
Dependent variable: Log (Number of Hours Worked 

Weekly) 
  
Grandparental Childcare 0.0082 
 (0.0511) 
Ages: 25-35 -0.0828 
 (0.1230) 
Ages: 35-44 -0.0971 
 (0.1240) 
Ages: 45-54 -0.0529 
 (0.1892) 
Secondary education 0.0092 
 (0.3098) 
Tertiary education 0.2309 
 (0.2978) 
At least one child between the ages of 0-4 0.0987* 
 (0.0567) 
Number of children under 10 -0.0335 
 (0.0369) 
Single mother 0.0717 
 (0.0851) 
Very urban 0.0709 
 (0.0651) 
Not urban  -0.1023 
 (0.0807) 
Constant 3.1651*** 
 (0.2073) 
  
Observations 264 
R2 0.068 

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 

 

6.4.2 Instrumental Variables: Log (Hours Worked Weekly) 

Below we present our 2SLS estimates. Our first stage regression shows that having a grandmother 

alive is positively and significantly associated with receiving grandparental childcare at the 1% significance 

level where those children who have alive grandmothers have a higher probability of receiving 

grandparental childcare by a .12-degree difference confirming a strong first-stage (relevance). Additionally, 

with a t-statistic of 4.6, relative to those who do not, working mothers who have children between the ages 

of 0-4, are more likely to receive help in childcare by their grandparents by a 0.3-degree difference.  
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Table 12 Two-stage least squares (2SLS) estimates of the effect of grandparental childcare on number of 
weekly hours worked for the sample of employed mothers 

 1st Stage 2nd Stage 
Dependent variable:  Grandparental 

Childcare 
Log(Number of Hours Worked 

Weekly) 
   
Grandmother alive 0.123***  
 (0.0386)  
Ages: 25-35 -0.193 0.187 
 (0.238) (0.401) 
Ages: 35-44 -0.190 0.190 
 (0.239) (0.410) 
Ages: 45-54 -0.223 0.335 
 (0.241) (0.448) 
Secondary education 0.214 -0.322 
 (0.146) (0.430) 
Tertiary education 0.207 -0.107 
 (0.138) (0.415) 
At least one child between the ages of 0-4 0.280*** -0.394 
 (0.0604) (0.314) 
Number of children under 10 0.0107 -0.0515 
 (0.0341) (0.0703) 
Single mother 0.0145 0.0456 
 (0.0629) (0.146) 
Very urban 0.0636 -0.0291 
 (0.0655) (0.141) 
Not urban  0.0755 -0.215 
 (0.0607) (0.158) 
Grandparental childcare   1.783* 
  (1.046) 
Constant -0.107 3.177*** 
 (0.233) (0.381) 
   
Observations 264 264 
R-squared  -1.894 

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 

 

Table 13 presents the tests on endogeneity and validity of the instruments. With a p-value of 0.038, 

we reject the null of the Wu-Hausman test and confirm endogeneity. Given a Kleinbergen-Paap rk F statistic 

of 10.007, according to Staiger and Stock’s (1997) rule of thumb, the relevance assumption is confirmed. 

However, Stock and Yogo (2005) proposes that the rule of thumb isn’t sufficient and proposes cutoff values 

presented in Appendix A. According to these cut-off values we aren’t able to reject the null hypothesis that 

our instrument is weak.  

T 
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Table 13 Test of Endogeneity and the Validity of the Instruments 

 

In order to make sure that we conduct weak-instrument-robust inference we will be using the test-

statisic proposed by Anderson and Rubin (1949) on the basis that it is the most efficient in just-identified 

models. With a p-value of 0.034 we are able to reject the null that the coefficient of grandparental childcare 

is equal to 0 indicating a positive effect of grandparental childcare on the working hours of working women. 

Although we can confirm that the coefficient is significantly greater than 0, because our instruments 

are weak, bias is present in the size of our coefficient of grandparental childcare and the confidence intervals 

presented in our second stage regression do not necessarily reflect the actual coverage. 

To mitigate this issue, following the literature we will construct a new confidence interval using the 

method of test inversion. Theoretically explained by Andrews et al. (2019), test inversion using weak 

instruments implies testable restrictions on the distribution of the data regardless of the strength of the 

instruments in just-identified models (Andrews et al., 2019; Baum, 2007) Using the user-written weakiv 

(Finlay, 2013) command implemented by Stata, we present our coverage-corrected confidence set and size-

corrected p-value based on the Anderson-Rubin test statistic. The coverage corrected confidence sets are 

also robust to heteroskedasticity. 

 

Table 14 shows coverage-corrected confidence sets and p-value for linear IV 

     
Test Relevant Statistic P-value Confidence level Confidence Set 
     
Anderson-Rubin 4.47 0.0345 95% [ .167073, ….]  

 
     
Wald 2.90 0.0884 95% 

 
[-.267874, 3.833305]  

 
 

 The Wald statistic and the confidence interval presented in the last row is based on our original 

estimation and is not robust to weak instruments. Table 14 shows that the coverage-corrected interval only 

   
 Relevant Statistic P-value 
   
Wu-Hausman F-test (F(1,251) 4.374 0.038 
   
Kleibergen-Paap rk Wald F test 10.077  
   
Kleibergen-Paap rk LM statistic  
 
Anderson-Rubin Wald test(1,252) 

7.733 
 

4.36 

0.005 
 

0.038 
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includes positive values enabling us to conclude that on mothers who receive regular grandparental childcare 

on average tend to work a greater number of hours indicating that the OLS estimates have a downward bias 

in estimating the size of the coefficient of our endogenous variable.  

 

8. Robustness Checks 

8.1 Geographical proximity between mother and grandparent 

Garcia-Moran and Kuehn (2012) and Compton and Pollak (2013) find that close geographical 

proximity to mothers or mothers-in-law has a substantial positive effect on the labor force participation of 

mothers with young children. In this respect, to see if our conclusions extend to different instruments, as a 

robustness check we will redefine our instrument. The instrument will now equal to 1 if the grandparent of 

interest resides geographically close i.e. if the distance is at most 16km. In choosing the distance regarding 

what classifies as residing close to mother, we followed Arpino et al. (2014). 

We attempted making use of  this instrument in both of our two analysis i.e. maternal labor force 

participation and the number of weekly hours worked as the dependent variable however, unfortunately, as 

shown on Appendix C, in both cases we were not able to reject the Wu-Hausman test of endogeneity, 

weren’t able to prove relevance and weren’t able to conduct weak-instrument robust inference due to the 

sizes our Anderson-Rubin statistics and hence were not able to test our findings with a different  instrument 

for our endogenous variable.  

 

8.2 Grandparents in need of Health Assistance  

In an attempt to eliminate possible channels between our instrument and our outcome variables, we 

exclude individuals that are providing informal care to their parents or parents-in-law as it might affect the 

individuals working decisions. Doing so we are able to decrease potential bias of our IV method by 

strengthening the assumption of exclusion restriction. 

To construct our new sample, we used the answers to the following question on the Work and 

Schooling questionnaire: ‘To whom are you providing informal care?’. If the individual responded that she 

provided informal care to either her parents or her parents in law she was removed from the sample.  

 The estimations results are presented in Appendix D. It is seen that out of 508, 16 mothers were 

providing some type of informal care to their elders i.e. 3.2% of the total population. With the exclusion of 

these individuals, our F statistic still passes the required threshold value and our p-values are sufficiently 

small to reject tests of exogeneity and under identification (Appendix E). In accordance with our previous 

results, we do not observe any causal relationship between grandparental childcare and maternal labor force 

participation and additionally no significant differences between the regression results of our main analysis. 
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 If we repeat the analysis with the logarithm of number of hours worked weekly, as shown in 

Appendix F we are unable to reject the null that grandparental childcare is endogenous (p-value: 0.056). 

Even if it were assumed that the variable is endogenous, we can’t reject the null hypothesis that the 

coefficient of grandparental childcare is significantly different than 0 (Appendix G). Nevertheless, because 

we weren’t able to support our previous conclusion in our original analysis, our conclusion regarding 

grandparental childcare’s effect on number of hours worked must be interpreted cautiously our econometric 

approach possibly suffers from bias. 

8.3 Bivariate Probit Model 

The bivariate probit model is a maximum likelihood model used to test binary endogenous 

covariates when the dependent variable is also binary. According to Nichols (2011), while IV is a consistent 

estimator of an average effect of treatment, it is biased and small performance may be inferior to a correctly 

specified maximum likelihood model where bivariate probit outperforms IV in sample sizes smaller than 

5000. Moreover, Nicholas (2011) puts forward the power of any instrumental variables’ strategy might be 

very low. He states that too often researchers make a significant coefficient insignificant by instrumenting 

and then conclude the true effect is zero. Additionally, bivariate probit can be used to estimate unconditional 

causal effects and/or effects on treated, whereas 2SLS only promises local average causal effects (Nichols, 

2011). Appendix H presents the bivariate probit estimates of grandparental childcare on maternal labor force 

participation 

Although we have chosen to present our bivariate probit results for the sake of completeness, we 

will not present the marginal effects of grandparental childcare on maternal labor force participation as the 

effect is not statistically significant. However, our results are consistent with our IV estimates and further 

support the finding that there isn’t a causal relationship between maternal labor force participation and 

grandparental childcare.  

 

8.4 Instrumental variables: 13th wave, year 2020 

As a final robustness check we will be employing our IV analysis on the 13th wave (2020) of the LISS 

panel as it is the most recent available year. Appendix I presents the IV estimates of grandparental childcare 

on maternal labor force participation. 

 Appendix J shows that our model passes all tests for employing an instrumental variables approach. 

In accordance with our results for the year 2017 we see that grandparental childcare is not significantly 

associated with maternal labor force participation. In contrast with the year 2017, in 2020 we see observe 

that being a young mother, those who are in the age group 16-25 are less likely to participate in the labor 

force and also less likely to make use of grandparental childcare. There are no differences in the use of 
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grandparental childcare on mothers who have completed different levels of education and, the number of 

children the mother has under the age of 10 is negatively associated with maternal labor force participation. 

We also repeated the analysis with our dependent variable as the logarithm of number of hours 

worked weekly, but was not able to make any conclusions due to the presence of weak instruments and 

inability to conduct a weak-instrument-robust-inference.  

 

9. Discussion and Conclusion 

 Unfortunately, due to the weak instruments and the inefficiency of our FEIV methodology we 

weren’t able to answer our research question using our main methodology of choice. In order to observe 

whether the FEIV approach became inefficient due to the addition of FE, we employed an IV approach on 

one wave in the LISS panel. We concluded that the addition of the fixed effects approach is the reason the 

weak first-stage. Although the appropriateness of an IV approach is confirmed using a single wave, our IV 

approach, further robustness checks and a FE model shows that regular grandparental childcare does not 

directly influence maternal labor force participation in the Netherlands. We believe the reasoning behind 

our findings, is the high labor force participation rates driven by the availability of part-time opportunities 

and mothers having the chance to rely on regular grandparental childcare less frequently. 

 In this respect, as an extension to the literature, we investigated the effect of regular grandparental 

childcare on the working hours of employed mothers using an IV approach. Due to the limitations of our 

methodology we had to conduct weak-instrument-robust inference and made use of the Anderson-Rubin 

test statistic to ensure correct coverage of the confidence intervals regardless of the strength of the 

instrument. Our findings pointed towards the fact that the use of grandparental childcare had a positive effect 

on the number of working hours of women, where those who make use of grandparental childcare on 

average worked a greater number of hours. 

It must be noted that without the exclusion of mothers who don’t work positive hours, even though 

the analysis we conducted on the same wave, because the number of individuals who responded to both 

questionnaires (Family and Household, and Work and Schooling) are different, our sample size dropped 

from 508 to 355. We note that such a large drop that is not in our control might have led to sample selection 

bias causing non-randomness in our sample. In this sense although we believe this finding is a valuable 

addition to the literature, because we could not support our findings using different methodological 

approaches via robustness checks we believe that the effect of grandparental childcare on the number of 

working hours for working mothers need to be further verified and further investigated in the literature 

possibly using different methods, different samples with higher numbers of observations and a sample that 

does not suffer from sample selection bias. 
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 Although our findings are contradictory to qualitative studies in the literature it must be noted that 

most available literature focusing on this topic specifically for the Netherlands is composed of studies that 

have been conducted around approximately a decade ago, hence it is also possible that values and opinions 

along with the institutional structure of the childcare system may have changed, not to mention the 

significant increase in the elder labor force participation rates and  the shift in the statutory retirement age 

in the Netherlands from 65 to 2013 to 65 and 9 months in 2017 (Atav et al., 2019). All of these factors 

separately are plausible and possible explanations for both the structure of our data, whereby the number of 

alive grandmothers who provide childcare is small, as well as our statistically insignificant results for our 

IV approach. Additionally, although most empirical studies conducted on this topic do find positive 

associations, such studies do not investigate a possible causal relationship. 

It is worth mentioning that after observing the difference in the number of individuals who receive  

only help from grandparents versus those who receive regular childcare we repeated our IV analysis with 

our dependent variable as maternal labor force participation with the newly constructed endogenous variable 

help_grandparents (a binary variable if the grandmother or the grandfather had helped the mother several 

times in childcare activities in the past three months) and both of our approaches showed that there is no 

causal effect of receiving help from grandparents several times in the past few months. This finding is 

reasonable as receiving a small amount of help several times is not expected to influence a mother’s decision 

to work or not. Further studies could explore whether less frequent help influences the number of working 

hours of working mothers. 

Although we conclude that grandparental childcare does not have a casual effect on the mother’s 

decision to work in the country of Netherlands, we believe that further studies should explore, compare and 

contrast their findings with the ones of our own by correcting for the limitations we had in this study. 

Recommendations would be to repeate the study with a data set that provides a higher number of 

observations for each wave as more controls could then be incorporated, and hence the effect of 

grandparental childcare on maternal labor force participation would be further isolated. This would enable 

the researcher to overcome some of our shortcomings by also controlling for specific characteristics for 

example, net household income, region of residence and other institutional characteristics of the childcare 

facilities specific to that region such as fees and availability, as well as ages of the grandparents and their 

working status. Using a large data set, ideally one could incorporate more instruments into the analysis, such 

as an instrument for each grandparent. 

Finally, as policy recommendations, given that we find no causal effect of grandparental childcare 

on the decision to work or not we believe that an effective strategy to incentivize the female workforce to 

work would be to increase the availability of formal childcare in the Netherlands both in terms of costs and 

coverage as well as providing a substantial increase in the quality of the service provided. Given the positive 
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association between grandparental childcare and maternal labor force participation and the possible causal 

relationship between grandparental childcare and the number of hours worked in the Netherlands, we 

believe increasing trust in a setting where parents face information asymmetry might lower the minimum 

wage the mother would accept to forgo providing internal childcare.  According to Frey (2019), among other 

OECD countries, the Netherlands is the least likely to have two full-time working partners, and as care 

responsibilities mainly drive part-time working decisions for females, we believe such policies will 

challenge the gendered nature of part-time work and the one-and-a-half earner model in the Netherlands 

(Frey, 2019) Even if the portion of grandparents providing regular grandparental childcare is not a 

significant amount compared to the whole population, such a policy of increasing trust and quality would 

also incentivize working grandparents to stay in the labor force who would otherwise leave to take care of 

their grandchildren regardless of whether they are receiving transfers for the childcare that they provide. 
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11.Appendices  

Appendix A - Stock-Yogo (2005) weak ID test critical values  

10% maximal IV size 16.38 

15% maximal IV size               8.96 

20% maximal IV size               6.66 

25% maximal IV size               5.53 

 

Appendix B – Summary statistics for the 10th wave (year 2017) 

       
Variables No. of 

Obs. 
Mean St. dev. Value = 1 Min Max 

       
Grandparental childcare 508 0.146 0.353 74 0 1 
Maternal Labor Force 
Participation  

508 0.724 0.447 368 0 1 

Grandmother Alive 508 0.909 0.287 462 0 1 
Very urban 508 0.150 0.357 76 0 1 
Not urban 508 0.165 0.372 84 0 1 
Single Mother 508 0.156 0.363 79 0 1 
Age 16-24 508 0.0177 0.132 9 0 1 
Age 25-34 508 0.344 0.476 175 0 1 
Age 35-44 508 0.571 0.495 290 0 1 
Age 45-56 508 0.0669 0.250 34 0 1 
Secondary education 508 0.136 0.343 69 0 1 
Tertiary education 508 0.844 0.363 429 0 1 
No education or primary 
education 

508 0.0197 0.139 10 0 1 

At least one child between 
the ages 0-4 

508 .36023 .48054 183 0 1 

Number of children under 10 508 1.5255 0.6774  1 5 
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Appendix C- Tests of endogeneity and validity of the instruments for IV regression where the outcome 
variable is maternal labor force participation 

 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Dependent variable: Maternal Labor Force 
Participation 

Log (Number of Hours Worked 
Weekly) 

   
 

   
P-value for Wu-Hausman F-test 
statistic  

0.8943 0.5867 

   
Kleibergen-Paap rk Wald F test 
statistic 

0.03 0.16 

   
P-value for Anderson-Rubin 
Wald test(1,252) statistic 

0.9107 
 
 

0.5841 
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Appendix D – IV estimates of grandparental childcare on maternal labor force participation for the sub-
sample excluding individuals who provide assistance to parents or parents-in-law 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 

 

Appendix E – Tests on endogeneity and instrument validity for the regression in Appendix D 

   
 Statistic P-value 
   
Wu-Hausman F-test (F(1,419 ) 4.68316 0.0310 
   
Kleibergen-Paap rk Wald F test 17.616  
   
Kleibergen-Paap rk LM statistic    13.127 0.0003 
   

   
Dependent variable:  Grandparental 

childcare 
Maternal Labor 

Force Participation 
   
Grandmother alive  0.125***  
 (0.0298)  
Ages: 25-35 -0.0891 0.104 
 (0.139) (0.268) 
Ages: 35-44 -0.0915 0.140 
 (0.138) (0.269) 
Ages: 45-54 -0.137 -0.0616 
 (0.139) (0.297) 
Secondary education 0.127** 0.0721 
 (0.0548) (0.208) 
Tertiary education 0.178*** 0.382* 
 (0.0490) (0.211) 
At least one child between the ages of 0-3 0.199*** 0.226 
 (0.0438) (0.139) 
Number of children under 10 0.0174 -0.0311 
 (0.0228) (0.0420) 
Single mother 0.00515 0.00763 
 (0.0417) (0.0702) 
Extremely urban 0.0368 0.103 
 (0.0453) (0.0739) 
Not urban 0.0112 0.00806 
 (0.0418) (0.0753) 
Grandparental childcare   -0.982 
  (0.616) 
Constant -0.147 0.376 
 (0.131) (0.259) 
   
Observations 492 492 
R-squared  -0.654 
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Appendix F– IV estimates of grandparental childcare on the logarithm of number of hours worked weekly 
for the sub-sample of working mothers who do not provide assistance to their parents or parents-in-law  

 

  

 
 

Standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 

 

 

 

 

 

 

 

 

   
Dependent variable Grandparental 

Childcare 
Log (Number of Hours 

Worked Weekly) 
   
Grandmother alive 0.134***  
 (0.0422)  
Ages: 25-35 -0.200 0.155 
 (0.238) (0.358) 
Ages: 35-44 -0.188 0.150 
 (0.239) (0.361) 
Ages: 45-54 -0.216 0.265 
 (0.242) (0.402) 
Secondary education 0.210 -0.267 
 (0.148) (0.415) 
Tertiary education 0.213 -0.0655 
 (0.139) (0.402) 
At least one child between the ages of 0-3 0.287*** -0.361 
 (0.0617) (0.304) 
Number of children under 10 0.0126 -0.0420 
 (0.0358) (0.0676) 
Single mother 0.0271 0.0326 
 (0.0660) (0.148) 
Very urban 0.0751 -0.0412 
 (0.0698) (0.144) 
Not urban  0.0784 -0.228 
 (0.0635) (0.154) 
Grandparental childcare   1.589 
  (0.985) 
Constant -0.126 3.181*** 
 (0.235) (0.351) 
   
Observations 252 252 
R-squared  -1.561 
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 Appendix G - Tests on endogeneity and instrument validity for the regression in Appendix F 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   
 Relevant Statistic P-value 
   
Wu-Hausman F-test (F(1,239) 3.68437 0.0561 
   
Kleibergen-Paap rk Wald F test 10.076  
   
Kleibergen-Paap rk LM statistic    7.725 0.005 
   
Anderson-Rubin Wald test 3.66 0.053 
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Appendix H – Bivariate probit estimates for grandparental childcare on maternal labor force participation 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 

 
 
 
 
 
 
 
 
 
 
 

 (1st Stage) (2nd Stage) 

Dependent variable: Grandparental Childcare  Maternal Labor 
Force Participation 

   
Grandparental Childcare  0.9709 
  (0.7203) 
Ages: 25-35 -0.6490 0.4967 
 (0.5629) (0.3887) 
Ages: 35-44 -0.7266 0.7019* 
 (0.5646) (0.3961) 
Ages: 45-54 -5.6511*** 0.2813 
 (0.5774) (0.4596) 
Secondary education 5.1610*** -0.2134 
 (0.5313) (0.4430) 
Tertiary education 5.4908*** 0.4247 
 (0.4779) (0.4445) 
At least one child between the ages of 0-3 0.8252*** -0.0921 
 (0.1748) (0.2166) 
Number of children under 10 0.0996 -0.1459 
 (0.1088) (0.0912) 
Single mother -0.0372 -0.0985 
 (0.2261) (0.1708) 
Extremely urban 0.1999 0.2393 
 (0.1936) (0.1758) 
Not urban 0.0799 0.0460 
 (0.2061) (0.1673) 
Grandmother alive 1.1095***  
 (0.4152)  
athrho -0.2741  
 (0.4777)  
Constant -7.4412*** -0.2089 
 (0.9150) (0.5377) 
   
Observations 508 508 
R2   
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Appendix I- IV estimates of grandparental childcare on maternal labor force participation on  wave 13 
(year 2020)  
 (1) (2) 
Dependent variable:  Grandparental 

childcare 
Maternal Labor Force 

Participation 
   
Grandmother alive 0.0948***  
 (0.0231)  
Ages: 25-35 0.265*** 0.424* 
 (0.0529) (0.231) 
Ages: 35-44 0.201*** 0.496** 
 (0.0602) (0.198) 
Ages: 45-54 0.198*** 0.566*** 
 (0.0568) (0.202) 
Secondary education -0.135 0.129 
 (0.140) (0.244) 
Tertiary education -0.0644 0.483** 
 (0.136) (0.213) 
At least one child between the ages of 0-3 0.211*** -0.134 
 (0.0418) (0.169) 
Number of children under 10 0.0241 -0.109** 
 (0.0285) (0.0440) 
Single mother -0.00183 -0.0147 
 (0.0412) (0.0643) 
Very urban 0.0349 0.0811 
 (0.0468) (0.0709) 
Not urban  0.0358 0.0185 
 (0.0396) (0.0633) 
Grandparental childcare   0.708 
  (0.740) 
Constant -0.248 -0.0650 
 (0.157) (0.275) 
   
Observations 412 412 
R-squared  -0.030 

Standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 

 Appendix J - Tests on endogeneity and instrument validity for the regression in Appendix I 

 
 
 
 
 
 
 
 
 

 

   
 Relevant Statistic P-value 
   
Wu-Hausman F-test (F(1,399) .552818 0.4576 
   
Kleibergen-Paap rk Wald F test 16.829  
   
Kleibergen-Paap rk LM statistic    11.891 0.0006 
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Appendix K – List of abbreviations 
 

 
 
 
 
 
 
 
 
 
 
 

2SLS Two-stage-least-squares 
3SLS Three-stage-least-squares 
FE Fixed Effects 
FEIV Fixed Effects Instrumental Variables  
ITT Intention-to-treat 
IV Instrumental Variables 
LISS Longitudinal Internet Studies for Social Sciences 
OLS Ordinary Least Squares  
MLFP Maternal Labor Force Participation 
SHARE Survey of Health and Retirement in Europe 


