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1 IntroductionIncreasing life expectancy coupled with declining fertility rates, have contributed towards theverticalisation of families over the past few decades. Families nowadays tend to consist ofsmaller numbers within each generation, but have longer chains of generations, so that havingthree generations alive at the same time for a couple of decades is becoming increasinglycommon. Such increase in the number of generations simultaneously alive, creates furtheropportunities for intergenerational networks and support which can take the form of �nancialand/or time transfers.At the same time, the increase in the labour force participation of women1 has beenaccompanied by an increasing need for childcare. Although the external childcare market hasexpanded considerably over the past few decades, another informal childcare network has alsoexpanded: grandparent-provided childcare. Indeed, with increased life expectancy and withno parallel increase in the retirement age, it can be expected that grandparents would bepotential contributors in grandchild care2.Data from the US Census 2000 shows that there has been nearly a double increase in thenumber of children under 18 living in grandparent headed households3, from 2 million or 3.2%in 1970 to 4.5 million or 6.3% in 2000. There has also been an increase in the proportion ofchildren of pre-primary school age with a working mother, who are being cared for primarily bytheir grandparents during the day. Figure 1 plots the trends in primary childcare arrangementsfor working mothers with children under 5 using data from ChildStats.gov. As can be seen fromthe diagram, there has been a steady increase in grandparent care use from 15.9% in 1985 to19.6% in 2005, compared to other arrangements which were either stable or which experienceda decline over the past 20 years4. On average, preschoolers with employed mothers werespending 24 hours per week in grandparent care.These �gures show that grandparent's involvement in grandchild care is becoming an in-creasingly common phenomenon5. At an age where one could be anticipating the enjoyment1Labour force participation of women with children under 18 increased from 47% to 71% in between 1975and 2006. Source: Bureau of Labour Statistics2Although developed countries have experienced a decrease in the number of 3 generation families livingtogether, families still prefer to stay at proximity so that the scope for intergenerational transfers is still large.In his survey of European countries' intergenerational networks, Kholi (2004) refers to this phenomenon as�intimacy at a small distance� and points out that about 80% of households live within 25km of family members.3Such trends have been attributed to rising substance abuse, AIDS, unemployment, teen pregnancy, andrising out of wedlock birthrates. The median age of US grandparent caregivers is 57. The majority, 68% ofgrandparent caregivers are White while 29% are African-American.4Formal care includes centre based care and non relative care. Other care include other relatives care, selfcare and children in kindergardens. From 1997, it also included children with no regular care arrangementswhich might partly explain the steep rise in other care arrangements from 1997.5Grandparent involvement is actually very common in some European countries such as Italy, Norway and2



Figure 1: Primary childcare Arrangements for Children under 5

of their retirement years, one can be called forth to take care of a grandchild, which couldbe resource intensive, imposing additional time and money constraints on the grandparent.Intergenerational transfers are therefore still prevalent, and with rising childcare costs, risinglife expectancy and rising labour force participation of women, this phenomenon might havesome important implications for the welfare of the elderly.This paper has two main objectives. Firstly, we estimate the net impact of variables poten-tially a�ecting grandchild care needs on the retirement status of US grandmothers. Secondly,we attempt to distinguish the di�erent channels via which grandchild care variables operateto a�ect the retirement decision of grandmothers.We adopt a general collective approach where the two main agents, the grandparent genera-tion and the middle generation, make Pareto e�cient inter-family decisions. In this framework,we allow for intergenerational transfer of time from the grandmother to the middle generationin terms of direct time contribution to childcare. On the other hand, intergenerational trans-fer of money can go both ways, depending on the relative allocation of resources within theintergenerational family. We use endogenous switching regressions to estimate how variablesGreece. For instance, in Greece 2004, 80% of children under 2 received care by relatives (mostly grandmothers)for an average of 30 hours a week. Source: Research of Income and Treaties of Existence3



a�ecting grandchild care needs, a�ect intergenerational allocation of resources i.e., transfersof time and money in two states: when the grandmother is working and when she is retired,and how those intergenerational transfers in turn a�ect the grandmother's retirement status.We use data from the Health and Retirement Study (HRS) which is a comprehensivedata set containing speci�c information about hours of grandchild care and �nancial transfersbetween generations, as well as a pool of demographic and income variables belonging to bothgenerations. We deal with selection issues in our intergenerational transfers equations by usingstandard two step procedures. Identi�cation of the impact of intergenerational transfers onretirement is obtained by using middle generation's variables as exclusion restrictions fromthe main retirement equation for the grandmother. In other words, we allow grandchild carevariables to operate only via intergenerational transfers of time and money.We �nd that grandchild care needs have small net impacts on retirement but importante�ects on time and money transfers. More speci�cally, we �nd that while the number of grand-children and age of the middle generation slightly decrease the probability of the grandmotherbeing retired, a married status for the middle generation slightly increases the probabilityof the grandmother being retired. On the other hand, age and marital status of the middlegeneration have a negative impact on hours of grandchild care provided by the grandmotherwhile cost of formal child care, as proxied by average wage of childcare workers in the censusregion, has a positive impact on both hours of grandchild care and net �nancial transfers fromthe grandmother. We also �nd that allocated time transfers in the di�erent work states ofthe grandmother, are important in determining the retirement decision while net �nancialtransfers have negligible impacts on retirement.Our results are consistent with an intergenerational family risk sharing model where highergrandchild care needs drives up both time and money transfers, and where elderly womenadjust leisure rather than work to meet childcare needs. Also, given the potentially importantimpacts of time transfers, the government could in�uence retirement behaviour via appropriatechildcare subsidies given to the middle generation.Section 2 presents some background information where we brie�y review the related liter-ature and describe the data, section 3 provides a description of the main framework and thefamily model, section 4 describes the empirical strategy and identi�cation issues. In section 5,we present estimates of the net impact of grandchild care variables on retirement and attemptto distinguish the channels through which grandchild care operates. Finally, we conclude insection 6.
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2 Background2.1 Related LiteratureThere are three main branches of the economic literature to which this study is related: (1)retirement, (2) intergenerational transfers, and (3) collective approach to family decision mak-ing. While the broader retirement literature emphasizes the importance of �nancial incentivesand health shocks in driving retirement behaviour [Stock and Wise (1990), French (2005)],the family decision making retirement literature tends to focus on couple's joint decision mak-ing while ignoring potential transfers of time and money to and from the middle generation[Gustman and Steinmeier (2000), Maestas (2001)]. Yet, family commitments are an impor-tant part of our lives and cannot be neglected when making important economic decisions.A third branch of the retirement literature considers retirement transitions, keeping in mindthat retirement is closely linked to labour supply decisions and that individuals may choose anentire retirement path instead of an absolute absorbing retirement date [Meghir and White-house (1997), Maestas (2007)]. Most studies on retirement do not take the middle generationinto account nor do they consider how the potential time transfers between those generationscould in�uence retirement decisions. Yet, there is evidence that such transfers within familynetworks are still prevalent. On the other hand, the transfers literature is mainly empiricaland seeks to test the motives behind �nancial transfers [Altonji, Hayashi and Kotliko� (1992),Cox and Rank (1992)], while the caregiving literature focuses on hours care provided by adultchildren to their elderly parents but not the other way round [Pezzin and Schone (1997, 1999)].To our knowledge, Ying Wang and Marcotte (2007) is the only paper which deals withthe impact of caring for a grandchild on the labour supply of elderly households. Using PSIDdata, they �nd that taking in a grandchild increases the probability of being in the labourforce. Our study is di�erent in three ways. Firstly, we interprete the intergenerational familyproblem within a collective framework [Chiappori (1992), Blundell, Chiappori and Meghir(2005)] which assumes that the intergenerational family makes Pareto e�cient decisions. Withthis simple e�ciency assumption, we can therefore abstract from speci�cally modelling howintergenerational families take decisions6 while at the same time recognising intergenerationalfamily members as separate entities who can potentially have di�erent preferences. Secondly,while we also estimate a reduced form equation for retirement of grandparents as starting point,we explore further and investigate the channels through which grandchild care can in�uenceretirement behaviour, in our case intergenerational transfers of time and money. Finally, wefocus on households which have grandchildren living within 10 miles so as to allow for bothday care grandparents and grandparents with coresident grandchildren.6In contrast to a Nash bargaining model which would have required the explicit modelling of threat points.5



2.2 Data2.2.1 Sample SelectionWe use US data from the Health and Retirement Study (HRS) 1996-2002. The HRS is abiennial longitudinal study starting from 1992 onwards, and interviewing individuals bornbetween 1931 and 1941, and their spouses. It is a comprehensive data set containing speci�cinformation about hours of grandchild care and �nancial transfers between generations, as wellas a pool of demographic and income variables.In our study, we focus on grandmothers for the grandparent household. More speci�cally,when the grandparent household is a single female, we construct variables for the grandparenthousehold based on her interview. On the other hand, when the grandparent householdis a married couple, we focus on the female in the couple and construct variables for thegrandparent household based on the female's interview7.The HRS survey includes a family section from which we construct hours of grandchild careand �nancial transfers variables, as well as variables belonging to the middle generation suchas age, education, marital status, number of grandchildren, etc. When the middle generationis married, we focus on the female member of the middle generation couple. Since, we observethe daughters-in-law of the HRS respondents only from 1996 onwards, we therefore use onlywaves 1996 to 2002 of the survey.We limit our sample to grandmothers who have at least one middle generation memberwith children living within 10 miles of the grandparent household (in other words, the middlegeneration household must have at least one member of the grandchild generation in theirhousehold and must live within 10 miles of the grandparent household). The reason forlimiting the sample to those generations living within reasonable distance8 of each other isthat it allows us to focus on grandmothers who have the opportunity to provide grandchildcare9.We focus on elderly women with employed adult children and assume that the middlegeneration's employment decisions are exogenously �xed. About 80% of elderly women had772% of grandmothers in our sample were married. We report results for all grandmothers whether they aremarried or single. The two groups of grandmothers are arguably similar since they were all partnered and hadchildren at a point in time. We also ran separate regressions for single grandmothers and married grandmothers.The results were qualitatively similar to our main results for both single and married grandmothers.8We do not model the decision to live within 10 miles of each other and treat this variable as exogenous.The only measure of distance available in the HRS provides is whether the middle generation lives within 10miles based on the question: �Do [KID NAME] and [KID SP NAME] live within 10 miles of you?�. 65% of allgrandmothers in the HRS had at least one member of the middle generation with grandchildren living within10 miles.9Including the entire sample in one of our robustness checks yielded qualitatively similar results althoughthe net impact of grandchild care variables tend to be smaller than when we restricted the sample to 10 miles.6



Figure 2: Proportion of Middle Generation Working

all of the middle generation working as illustrated in Figure 2. Considering only working middlegeneration members simpli�es the analysis by allowing us to focus on the two main states ofinterest: work of grandmother or retirement of grandmother. Also, the 1990's USA witnessedsome major reforms notably welfare waivers in the early 1990's and the 1996 PROWRAlegislation, aimed at encouraging low income families into work. Our sample being focussedon the period until after those reforms, it is therefore reasonable to assume that the middlegeneration's employment decisions are exogenously �xed either by demand side constraintsor by the additional minimum work requirement constraints imposed by the reform10. Wetherefore consider the retirement decision of the grandmother in the subsample where themiddle generation is working. This yields 8,504 observations in total.2.2.2 Summary StatisticsSummary statistics are reported in Table 1. The mean age of grandmothers is 61.6. 75% ofgrandmothers reported that they were in good health and 72% of grandmothers had a spousepresent in the household. Average education of grandmothers were 11.8 years of schoolingand 55% of grandmothers reported that they were not working for pay. Mean age of middlegeneration was 37.5 years and 72% of the middle generation were married or partnered. Theaverage number of grandchildren, i.e. children of the middle generation living within 10 miles10A major component of the 1996 PROWRA legislation was the introduction of strict work requirements: tobe eligible for TANF bene�ts, single parent families were required to work at least 20 hours per week in 1997increasing to 30 hours by 2000 while two parent families were required to work for at least 35 hours per week.7



of the grandparent household, is 3.75 and average education of the middle generation is 12.6years of schooling. An overview of all the variables used is provided in the Data Appendix.Summary statistics for intergenerational transfers of time and money are provided in Table2. In the HRS, respondents are �rst asked whether they provided more than 100 hours ofgrandchild care in the two years preceding interview, and those with an a�rmative answerwere then required to give the number of hours provided. Similarly, respondents are �rstasked whether they gave (received) �nancial transfers totalling $500 in the previous two yearspreceding interview and about the amount given (received). The speci�c questions relating totransfers are outlined in the Appendix.In our sample, 53.6% of all grandmothers reported providing more than 100 hours ofgrandchild care in the previous two years, while 36.2% provided more than $500 �nancialtransfers to the middle generation. On average, grandchild care amounted to 6.9 hours perweek while net �nancial transfers, de�ned as �nancial assistance given to the middle generationminus �nancial assistance received from the middle generation, amounted to $27.1 per week.2.2.3 Correlations with Retirement StatusWe choose to focus the analysis on the retirement decision rather than on work hours since inour data set the majority of working grandmothers work between 30 to 50 hours a week witha peak at around 40 hours a week as can be seen in the left panel of Figure 3. Moreover, theredoes not seem to be much variation in mean of weekly hours of work for working grandmothersby care status where care status takes value 1 if the grandmother is providing grandchild careand 0 if she is not providing any grandchild care11. We therefore focus the analysis on theretirement decision of elderly women.There seems to be a positive correlation between hours of grandchild care and retirementstatus as shown in the left panel of Figure 4. Figure 4 shows the mean weekly hours ofgrandchild care provided by the grandparent household by self reported retirement status ofthe grandmother. Such positive correlation tends to suggest that retired grandmothers mightbe expected to provide more hours of grandchild care than working grandmothers or that themore hours of grandchild care one provides, the more likely one is to be retired. On the otherhand, we observe a negative correlation between net �nancial transfers and retirement statusas shown in the right panel of Figure 4. The correlation pattern between net �nancial transfersand retirement is consistent with some level of substitution between time and money transfers:retired grandmothers seem more willing to provide hours of help but lower �nancial help to11Also, a t-test does not reject the hypothesis that there are no di�erences between weekly hours of carebetween elderly women who provide care and those who do not (p-value of 0.63). The data also indicates a smalland insigni�cant positive correlation of between hours of care and hours of work for working grandmothers.8



Figure 3: Distribution of Work Hours of Elderly Women

Figure 4: Intergenerational Transfers by Retirement Status and Age

the middle generation.Splitting the sample according to wealth groups we observe similar correlations as shown inFigure 5. Retired people tend to give more hours of care but lower �nancial transfers. On theother hand, wealthier grandmothers tend to give lower hours of care overall suggesting thatability to pay for external childcare is a potential determinant of grandchild care contribution.Those with wealth below $100,000 tend to give �nancial transfers when they are working butreceive �nancial transfers when they are retired. This seems consistent with some form ofintergenerational family �risk sharing� where low wealth grandparent tend to receive more�nancial help from their descendants.
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Figure 5: Intergenerational Transfers by Retirement Status and Wealth

3 General FrameworkIn order to study the joint decision of intergenerational families and distinguish the di�erentchannels through which caring for a grandchild can a�ect retirement behaviour, we borrowfrom the collective framework literature [Chiappori (1992), Blundell et al. (2005)] to model thedecision of the intergenerational family. Our main assumption is that there are two distinctagents, in this case two generations - grandparent (G) and middle (M) generations, who makePareto e�cient decisions. The assumption of Pareto e�ciency allows us to abstract fromspeci�cally modelling intergenerational behaviour and instead focus on the e�cient allocationof family resources while at the same time allowing each generation to have its own preferences.While a dynamic forward looking model could be desirable to analyse retirement behaviorand savings across time, we believe that the static model can provide us some insights asto the di�erent channels through which grandchild care can operate to in�uence retirementbehaviour. The static model could for instance, be interpreted as a second stage problemwhere in the �rst stage, the intergenerational family allocates a given amount of resourcesto each period (transfers across time), and subsequently in each period, the intergenerationalfamily decides on intergenerational transfers (transfers across generations) taking as giventhe intergenerational family resources available for that particular period12. We thereforestick to the static model to gain some insights as to the di�erent channels and e�ciencyconsiderations which the intergenerational family might take when allocating intergenerationalfamily resources.12This is similar to the intra and inter period reformulation of the intertemporal Pareto e�cient collectivemodel adopted by Mazzocco (2007). 10



Figure 6: General Framework

3.1 Intra Generational DecisionsSince we are interested in studying the allocation of resources between generations and notwithin each generation, we use the simple chauvinistic approach [Killingsworth (1983)] tomodel intragenerational decisions. Moreover, since women are more likely to be involved inchildcare as compared to men, we focus our attention on grandmothers for the grandparentgeneration and on daughters and daughters-in-law for the middle generation. We thereforeassume that male's labour supply is exogenously �xed by institutional factors. The female ineach generation, therefore treats the earned income of her spouse, as her unearned income.Taking their respective spouses income as given, the grandmother and the middle gen-eration then cooperatively decide the allocation of resources. We thus use the chauvinisticapproach to model intragenerational allocations between spouses, and the collective approachto model intergenerational allocations between generations. The general framework is illus-trated in Figure 6.3.2 Inter Generational Decisions3.2.1 Preferences and ParametersLet Ci be the private consumption bundles consumed by agent i = G,M with price normalisedto 1. Each agent is endowed with T units of time which they can allocate to Li, hi and H i,11



respectively, leisure, hours of childcare and hours of work of agent i. The wage wi representsthe cost of time while unearned income is denoted by Y i and includes pensions and socialsecurity bene�ts, interest income and earnings of husband if married.Assume that the grandparent generation derives utility from its own consumption andleisure, and from its own contribution to child quality q
(

hG
) (so that we allow for warmglow), V G
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)). Also, assume that the middle generation gets utility from itsown consumption, leisure, and total quality of grandchild generation, V M
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CM , LM ,K
). Sincethe grandchild lives in the same household as the middle generation, assuming that the adultmiddle generation cares for the total quality of its own child is not a far fetched assumptionand is in line with the general childcare literature13 [Blau and Robins (1988), Blau (1993)].One can treat grandchild quality as a home produced good where each agent inputs hours ofchild care, K = k

(

hG, hM , hE
) and hE is hours of childcare provided by the external marketat cost wE per hour. On the other hand, hours of grandchild care from the grandparentgeneration hG is similar to a public good yielding utility to both generations.3.2.2 Family ProblemSince the grandparent generation faces discrete retirement decision, we have two �states�: state

R, when the grandparent generation is retired and state W , when the grandparent generation isworking. The family therefore has to choose consumption levels, leisure and hours of childcarefor both agents, hours of external child care, and whether the grandparent generation is toretire or not.Under the assumption of Pareto e�ciency, the problem can be modelled as though thefamily solves:
13Arguably, the grandmother could value total quality of grandchild generation instead of her own contribu-tion only. Since we do not observe hours of childcare of the middle generation nor hours of formal childcare,we choose to stick to the warm glow speci�cation for the sake of identi�cation in our �structural� retirementequation. We recognise that this could potentially lead to an omitted variable bias in our coe�cients. Underthe assumption that hG, hM and hF are substitutes in production of grandchild quality, this would bias ourestimated coe�cients for predicted hours of grandchild care downwards in our �structural� retirement equation.In an attempt to check the hypothesis that hM does not enter the �structural� retirement equation, we exploitvariation between full time and part time working middle generation and assume that the middle generationdevotes all non work time to childcare, to identify the potential impact of middle generation childcare hourson the retirement of elderly women. The estimated coe�cients for middle generation care hours were verysmall and insigni�cant (in both the OLS regressions and the two stage least squares using middle generationvariables as instruments) which is consistent with our inference that G potentially cares for her own contributionto grandchild quality rather than for overall quality. 12



Max{CG,CM ,LG,LM ,hG,hM ,hE ,HG} V Ms.t. (1) Grandparent �Participation Constraint�
V G ≥ V̄ G(2) Budget Constraint

CG + CM + wEhE ≤ Y G + Y M + wGHG + wMHM (1)(3) Time Constraints for i = G,M
Li + hi + H i = T(4) Production Function - Child Quality

K = k
(

hG, hM , hE
)

V̄ G is the utility that the grandparent generation would receive given realisations of wagesand income and can also include other exogenous variables such as demographics or distri-bution factors. It can be interpreted as some preallocated welfare level for the grandparentgeneration14.3.2.3 Double Indi�erence AssumptionIn the discrete choice framework, one needs an additional assumption, namely the doubleindi�erence assumption following Blundell et al. (2007), so that the optimal solution is Paretoe�cient from both agent's point of view. Double indi�erence states that that if agent G isindi�erent between working and retiring, then agent M also has to be indi�erent between agent
G working or retiring. The intuition is as follows: if agent G is indi�erent between workingand retiring but agent M would prefer agent G to be working, agent M could, for instance,give more cash transfers to agent G in the state that G works, so as to induce agent G to work.14Given the assumption of Pareto e�ciency, no additional assumption is required for the determination ofthe V̄ G such that there is not need to explicitly model the way the family allocates resources. We just needto assume that there exists a V̄ G such that the solution to the above family problem would coincide with theoptimal (Pareto e�cient) choices made by the intergenerational family as in Chiappori (1992).13



When agent G is working, she gets a discrete jump in her time constraint and will thereforehave to be compensated in terms increased consumption (in this case more cash transfers).This assumption ensures that the welfare of each agent does not change discontinuously alongthe participation frontier and is similar to assuming that V̄ GP is a continuous function ofwages and incomes of each generation.3.2.4 Two Stage ProblemUnder the assumptions of Pareto e�ciency, double indi�erence (continuity) and sel�sh orcaring preferences, we can therefore split the family problem above and rewrite it as thoughthe family were solving a two stage problem, such that the optimal allocation under the twostage problem coincides with the optimal allocation under the family problem.In the �rst stage, the family agrees on (a) the level of public good (hours of grandchild care
hG) in each state (R - Retirement and W - Work), and (b) on a sharing rule φG, φM in eachstate, conditional on the level of public goods: φG + φM = Y G + Y M + wGT + wMT −wGhG.
φi is the level of intergenerational family full income net of the value of hours of grandchildcare15, allocated to agent i = G,M . Step 1 of the problem is thus similar to choosing hours ofgrandchild care hG and net �nancial transfers NT in each state: φG = Y G+wGT−wGhG−NTand φM = Y M + wMT + NT . Net �nancial transfers are de�ned as the di�erence betweentransfers from the grandparent to the middle generation, TG, and transfers from the middlegeneration to the grandparent generation, TM : NT = TG − TM and can be either negativeor positive, depending on the allocation of intergenerational family resources16.In the second stage, given hours of grandchild care and net �nancial transfers stemmingfrom step 1, each agent solve their decentralised problem. In other words, the middle gener-ation chooses leisure, own childcare hours, external hours of childcare and own consumption,and the grandparent generation chooses whether to retire or not, and own consumption.3.3 The Retirement DecisionWe consider only discrete labour participation decisions for the grandparent generation in thesense that those who choose to work, work for a given amount of hours, say H hours per week.This yields two states: R, the state when the grandparent is retired and W , the state whenthe grandparent is working.15Value of grandchild care is measured by the opportunity cost of grandparent's time, given by wage wG16If for instance, the intergenerational family attributes a very high welfare weight to the middle generation,then it is possible for the middle generation to bene�t from both higher hours of grandchild care and higherpositive net �nancial transfers from the grandparent generation.14



In step 2, taking intergenerational resource allocation i.e., hours care and net �nancialtransfers in each state as given, the grandparent generation decides whether to retire or not.Each period, the grandparent generation therefore chooses whether to work or not by com-paring utility from working and utility from not working. Consumption and leisure of thegrandparent generation are given by their private budget and time constraints. The grand-parent's maximisation problem thus becomes17:
Max
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LW = T − H − hWwhere Y is other household income, NT s is net �nancial transfers in state s ∈ {R,W}, hs ishours of grandchild care in state s, and H is amount of hours worked. Increased net �nancialtransfers from grandparent generation to middle generation therefore decreases amount ofconsumption available to the grandparent generation. On the other hand, increased hours ofgrandchild care lead to a decrease in amount of leisure available to the grandparent generation.The grandparent gets out of the labour force if utility from retiring is greater than utilityfrom working:
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≥ 0 (2)Under the assumptions of Pareto e�ciency, double indi�erence and sel�sh or caring pref-erences, the result stemming from the second step problem should coincide with that fromthe family decision problem. The impact of caring for grandchildren can therefore a�ect theretirement decision of the grandparent via the allocated hours of childcare and net �nancial17For the sake of notation, we drop superscripts G since we are now focussing only on the decentralisedproblem of the grandparent generation. 15



Figure 7: Channels through which Grandchild Care Needs Operate

transfers in each state.3.4 Through Which Channels do Grandchild Care Needs Operate?As can be seen from equation (2), there are therefore four main channels through which grand-child care can a�ect retirement: time and money transfers in each of the states, hW , hR, NTW , NTR.The e�ciency and double indi�erence assumptions imply that the allocation of time and moneyin the di�erent states are such that the grandmother's retirement choice stemming from equa-tion (2), will coincide with the optimal allocation from family problem (1). For instance, ifthere is an exogenous increase in the cost of formal child care, one would expect that this wouldhave an impact on hours of childcare and on net �nancial transfers in both states, which inturn would in�uence the retirement decision. The intuition behind the channels is illustratedin Figure 7.When considering the retirement decision, the grandmother will consider the amount oftime that she would be expected to devote to grandchild care if she chooses the work state
hW , the amount of time that she would be expected to devote to grandchild care if she choosesthe retirement state hR, the amount of net �nancial transfers that she would be expected tomake if she chooses the work state NTW , and the amount of net �nancial transfers that she16



would be expected to make if she chooses the retirement state NTR.Probability of retiring can either increase or decrease with hW and hR, depending onwhether the time constraint e�ect (in terms of decreased leisure) or the warm glow e�ect (interms of direct utility from grandchild quality) dominates. For instance, consider an exogenousvariation which leads to the family allocating increased hours of grandchild care in the workstate hW . From the time constraint, the grandparent would get a lower amount of pure leisurein the work state, and subsequently a lower utility from leisure in that state, leading to anincrease in the probability of retiring. At the same time the grandparent would get higherutility from the increase in grandchild quality in the work state (warm glow) which would leadto a decrease in the probability of retiring. In this case the probability of retiring might eitherincrease or decrease. A similar intuition applies to hR.On the other hand, net �nancial transfers enter the grandmother's retirement decision onlyvia the budget constraints in the two states. Increased net �nancial transfers in any state,would lead to a decrease in consumption of the grandparent generation in that particular state,which would in turn decrease the utility of the grandparent in that state. One would thereforeexpect increased net transfers in the work state NTW to increase the probability of retiringwhile an increase in net transfers in the retirement state NTR would decrease the probabilityof retiring.The main interest is therefore to see how an exogenous variation which in�uences grandchildcare needs, would have an impact of intergenerational transfers of time and money in eachstate, and how those transfers in turn in�uence the retirement decision.4 Econometric Speci�cation and Empirical Strategy4.1 Econometric Speci�cationRetirement Equation As can be seen from equation (2), grandmother's retirement deci-sions is modelled as depending on hours of grandchild care in di�erent states, transfers indi�erent states, wages and unearned income. Moreover, we include a step function in age, i.e.a dummy variable for whether the grandmother is aged below 62 and another dummy variablefor whether the grandmother is aged 65 and above, with reference category those grandmoth-ers aged between 62 and 65. The aim of the age step function is to capture the social securityincentives in the US18, where the early retirement age is 62 and the usual retirement age is 65.18Social Security data and earnings history are classi�ed as restricted information in the HRS. In the US,the earliest age at which one becomes eligible to apply for social security is age 62. The usual retirement ageis 65, increasing to 67 by 2020. If one has claimed bene�ts before the usual retirement age and is still working,bene�ts are deducted by $1 for every $2 earned above an annual limit. If one is still working at age 65 orabove, bene�ts are deducted by $1 for every $3 earned above another annual limit.17



Social security incentives enter nonlinearly in the budget constraint and can therefore a�ectthe retirement behaviour by giving di�erent opportunity sets to grandmothers, depending onwhether she is eligible to apply for social security or not.We also include a dummy variable taking value 1 if the grandmother is in good health.Health is expected to a�ect the amount of healthy time available to the grandmother andtherefore the time constraint of the latter. For instance, total endowment of time T can beinterpreted as total endowment of healthy time such that T is a function of health. One wouldtherefore expect a healthy grandmother to have more time to allocate within activities. Healthcould also potentially a�ect the marginal utilities from leisure. For instance, an unhealthygrandmother, could value leisure more (higher marginal utility from leisure), so that if sheis unhealthy, she would be more likely to retire and maybe devote more time towards bothleisure and grandchild care. We also include interaction terms between hours of care, age stepfunction and health to allow for a �exible speci�cation and to capture the fact that a healthygrandmother can potentially have di�erent marginal utilities from leisure and from grandchildcare compared to an unhealthy grandmother.Rewrite equation (2) in latent variable form by de�ning:
R∗

it = V
(

Y − NTR, T − hR, q
(

hR
))

− V
(

Y + wH − NTW , T − H − hW , q
(

hW
))

R∗
it = θ′X1it + εit (3)where X1it is a vector of covariates corresponding to hours of care and transfers in di�erentstates, wages, unearned income, grandmother's demographic variables (education, age, maritalstatus, health, ethnicity) and an age step function. R∗

it can be interpreted as the di�erencebetween the utility from retiring and the utility from working and is not observed. Retirementstatus is the observed variable and takes value one if the person is retired and zero otherwise.
Rit = 1{R∗

it ≥ 0}Intergenerational Transfers Equations Under the double indi�erence assumption, sothat welfare of each agent does not change discontinously along the participation frontier,net �nancial transfers and hours of grandchild care have to adjust accordingly to compensatefor any discrete jump in leisure hours as outlined in section 3.2.3. We therefore allow theintergenerational transfers equation to switch regimes depending on whether the grandparentis working or retired19.19Simple t-tests on the means of hours care and net �nancial transfers, suggest that mean hours care aresigni�cantly higher at the 1% level, when grandmothers are retired, while mean net �nancial transfers are18



When the grandparent is retired, hours care of grandparent and net transfers equationsare respectively:
hR

it = θhR

·X2it + εhR

it (4)
NTR

it = θNT R

·X2it + εNT R

it (5)When the grandparent is working, the hours care of grandparent and net transfers equationsare respectively:
hW

it = θhW

·X2it + εhW

it (6)
NTW

it = θNT W

· X2it + εNT W

it (7)Regressors in the hours care and net �nancial transfers equations include wage and un-earned income in each state, grandmother's demographic variables (education, age, maritalstatus, health, ethnicity), middle generation's demographics (education, age, marital status,number of grandchildren, number of siblings), and average wage of childcare workers in thecensus division of grandmother's residence.Wage and Unearned Income Variables Wage is included to re�ect the opportunitycost of childcare and also the bargaining power of each generation. Intuitively, from a familyproductivity point of view, a working grandparent earning a high wage would have a highopportunity cost of time and might therefore devote less time towards grandchild care andmore time to market work. On the other hand, a higher wage would also have an incomee�ect which might imply that the grandparent chooses to work less, enjoy more leisure, anddevote more time towards caring for a grandchild if leisure and grandchild quality are normalgoods. An additional e�ect, the bargaining power e�ect is also possible. For instance, a higherpotential wage for the grandmother could imply that she has a higher bargaining power andin this case could imply higher or lower hours of grandchild care, depending on her relativetastes for leisure as opposed to grandchild care.Under the assumption that grandchild quality is a normal good, a higher unearned incomewould mean that the family would want to devote more resources towards the production ofgrandchild quality. So a higher unearned income, could be associated with higher hours ofchildcare. Education of grandmother is also included as control to capture potential di�erencesin preferences for childcare according to education groups. Since we only imperfectly observesigni�cantly di�erent for working and retired grandmothers at the 15% signi�cance level. In our empiricalsection, we perform Wald test statistics for endogenous switching for each of our speci�cations. Overall, thetest statistics seem to con�rm our hypothesis of switching regressions / di�erent coe�cients in each state forhours of care equation at the 5% level in all speci�cations. There was no signi�cant evidence of coe�cientswitching for the net �nancial transfers equations at the 5% level.19



income of the middle generation in the HRS data20, we use education of the middle generationas a proxy for their income.Child Quality Production Health of the grandmother could a�ect childcare produc-tion in several ways. Firstly, a healthy grandmother would have more healthy total time Tavailable which means that she can a�ord to devote more time to grandchild care. Secondly,the production technology for grandchild quality could also depend on health. For instance, ahealthy grandmother could have a higher marginal product of producing grandchild quality21and therefore lead to a higher demand for grandmother provided childcare. Finally, by alsoa�ecting the marginal utility from leisure of the grandmother, health could have another in-direct impact on hours of childcare. For instance, an unhealthy grandmother could value nonwork time higher so that she decides to retire and devote more time to private leisure andgrandchild caring.Demand for Grandchild Care Since we do not observe the age of the grandchildgeneration, we use age of the middle generation as proxy for age of grandchild generation.We also include the number of grandchildren in the regressions. These variables are expectedto in�uence the demand for grandchild care since an infant would logically require constantcare while older children spend part of their time at school. Number of grandchildren onthe other hand can have an ambiguous impact on intergenerational transfers. For instance,more grandchildren could mean more need for childcare. However, it could also decrease the�bargaining power� of the middle generation. For instance, if a grandmother has a uniquegrandchild, she might be more willing to devote her time to caring for it. On the other hand,if she has several grandchildren, she might value the time she spends with her grandchildrenless, thereby decreasing her willingness to spend time with them.Substitutes for Transfers Marital status of the grandmother, marital status of middlegeneration, number of siblings in the middle generation and cost of childcare re�ect the poten-tial substitutes for transfers. Presence of a spouse for the grandmother can have two di�erente�ect on transfers: (1) higher demand for time and attention or (2) potential caregiver. While(1) is expected to lead to lower hours of grandchild care, (2) can lead to either higher or lowerexpected hours of grandchild care from the grandmother depending on whether grandfather20Bandwidth total income (earned plus unearned) information is available for the whole household in themiddle generation so that it is di�cult to infer wages and unearned income from such information. More-over, 30% of our sample have that information missing. Also, the bandwidth information is reported by thegrandparent household and so, likely to be highly inaccurate.21E.g. by engaging in more activities with the grandchildren and making grandma's babysitting less boringor more instructive. 20



care is a substitute or complement to grandmother care. If it is a substitute, then one wouldexpect lower hours of grandmother care, but if it is a complement, grandmother care canincrease if the grandmother's marginal utility from grandchild care is higher when she is withher husband. On the other hand, having a greater proportion of the middle generation who ismarried would mean that the middle generation can a�ord to be more independent in terms ofboth time and �nance. In this case, both hours of grandchild care and net �nancial transfersare expected to be lower. An increase in the number of siblings of the middle generation canalso have di�erent e�ects. While increased number of siblings could mean increased demandfor time and money from the grandparent generation, it could also be the other way round,with siblings actually helping each other so that we get decreased demand for transfers fromthe grandparent generation. Average wage of childcare workers in the census region is includedas a proxy for cost of external childcare. From a productive e�ciency point of view, one wouldexpect that a higher cost of childcare would lead to a lower demand for external childcareand therefore a higher demand for grandparent provided childcare. Higher cost of childcarecould also raise the �nancial needs of the middle generation and therefore increase net �nancialtransfers from the grandparent generation.Reduced Form Retirement Equation Substituting equations (4), (5), (6) and (7) intothe retirement equation (3) yields the reduced form retirement equation:
R∗

it = δ′Xit + uit (8)where the parameter vector δ consist of functions of the parameters (θhR
, θNT R

, θhW
, θφNTW

, θ)and the vector X englobes all the exogenous regressors in the model.4.2 Empirical Strategy and Identi�cationSince we have to predict wages, and intergenerational transfers in each state, while accountingfor labour force participation selection, we need a series of exclusion restrictions to identifyall the equations in the model. For the sake of notation, rewrite the equations of interest asfunctions of variables. A summary of the variables used in the basic model is provided inTable A1. The basic empirical model thus comprises the following equations:The retirement equation (3):
R∗

it = f
(

wage, hR , hW , NTR, NTW ,DemoG, SS
)

+ εitwhich is a function of wage, hours of grandchild care and net �nancial transfers in each state,demographics of the grandmother, an age step function to capture social security incentives21



and interaction terms between the age step function and health, and hours of grandchild carein both statesThe intergenerational transfers equation in each state (4), (5), (6), (7):
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(
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)
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itwhich is a function of exogenous regressors including wage, demographics of the grandmother,middle generation's demogrraphics, wage of childcare workers in the census of residence of thegrandmother and a selection correction term.The �reduced� form retirement equation (8):
R∗

it = f
(

wage,DemoG,DemoM , Care cost, SS
)

+ uitwhich include all the exogenous regressors present in the intergenerational transfers equationand in the retirement equation (3).The wage equation of the grandmother:
Wageit = f

(

DemoG, Census, Tenure, sel2

)

+ εw
itwhich is a vector of exogenous regressors consisting of demographics of the grandmother,census division of residence, self reported number of years of work and a selection correctionterm.4.2.1 Wage ImputationSince we do not observe wage for retired people, we need to impute the potential wage22.Following, Blundell et al. (2007) wage imputation method, we allowed the coe�cients ofeducation to vary with time so as to allow for variations in the aggregate price of human capital22We also tried imputing wages from the last wage or annual salary divided by annual hours of work (rescaledto account for changes in the CPI) that the grandmother received in their last job before retiring, based on theHRS 1992 Job History Section. However, many grandmothers have that information missing and the estimatessu�ered from severe measurement error. Moreover, no wage information is available for grandmothers whohave not worked before, even though their potential wage could play a role in the allocation of intergener-ational resources across family members. We therefore stick to regression methods to impute wages for allgrandmothers. 22



over time23. The wage equation is then estimated using a standard two step techniques. Forthose grandmothers whose predicted wage is below the US federal minimum wage of $5.15, weimpute the minimum wage as their expected wage.To identify the coe�cients in the wage equation of the grandmother, we need to haveat least one variable excluded from the wage equation but included in the �reduced form�retirement equation (8). Since, wage equation of the grandmother includes only variablesrelating to the grandmother, while we expect the retirement decision of the grandmother toalso depend on middle generation's variables (due to intergenerational transfers), any of themiddle generation's variables can therefore be used as exclusion restriction. Moreover we canalso exploit the non linearity of the selection correction term to identify the parameters in thewage equation.4.2.2 Estimating the Net E�ects of Grandchild Care VariablesAfter estimating the wage equation of the grandmother, we predict the wage for all grand-mothers: E (Wage) = β̂′
tX3it. Assuming that u follows type 1 extreme value distribution, wethen run a logit24 on the "reduced" form retirement equation (8), using the imputed wage.To identify the coe�cients of equation (8), we need to have at least 1 variable excluded fromequation (8) but included in the wage equation of the grandmother. Let this variable be thecensus region of residence of the grandmother. We are implicitly assuming that the labourmarket conditions in the census of residence of the grandmother is re�ected via the wage ofthe grandmother only, and therefore only indirectly a�ect her labour market decision. Wetherefore include census region in the wage equation of the grandmother but exclude it fromher retirement equation.4.2.3 Estimating the Intergenerational Transfers EquationsEstimation of the intergenerational transfers equations involves two potential problems (1)unobserved counterfactual and (2) selection bias. The problem of unobserved counterfactualarises because we observe hours of grandchild care in state s and net �nancial transfers instate s, only for those grandmothers who are currently in state s where s ∈ {R,W}. In otherwords, hR and NTR are observed when R = 1, and hW and NTW are observed when R = 0.We therefore need to predict hours care and net �nancial transfers in the di�erent regimes forall grandmothers using equations (4), (5), (6) and (7).23We also tried a di�erent speci�cation where coe�cients of education were not allowed to vary over timeand this did not change any of the results.24In the empirical section, we also consider a probit speci�cation, i.e. we consider the case where the errorterm in the retirement equation follows a normal distribution. The qualitative results are very similar to thatof the logit speci�cation. We therefore stick to the logit speci�cation for all reported results.23



However, OLS on the subsample of grandmothers in state s could lead to biased estimatesdue to potential selection in unobservables. If for instance, the allocation of intergenera-tional transfers is correlated with the decision to retire due to some unobserved aspect offamily preferences so that E(εhR
|R = 1) 6= 0, E(εNT R

|R = 1) 6= 0, E(εhW
|R = 0) 6= 0 and

E(εNT W
|R = 0) 6= 0, then OLS for each equation on the respective subsamples, would yieldbiased estimates. Following Lee (1983), assume that the error terms εhR

, εNT R
, εhW

, εNT W
,and u are jointly distributed, with u ∼ Gumbel and E (εx|X) = 0 and V (εx|X) = σ2

x where
x ∈

{

hR, hW , NTR, NTW
}. Also, let φ(.) be the density of the standard normal distribution,

Φ(.) is the cumulative density of the standard normal distribution and Pi is the probabilitythat outcome i = 0, 1 occurs . Under the assumption of type 1 extreme value distribution for
u, P1 = eδ′X

1+eδ′X
and P0 = 1

1+eδ′X
. See Appendix for more details.We therefore follow the two step selection correction techiques proposed by Lee (1983) toestimate the model25:1. Logit on the reduced form equation (8) yields consistent estimates of δ. We can thereforeget estimates of selection correction terms: φ[Φ−1(P̂1)]

P̂1
and φ[Φ−1(P̂0)]

P̂02. OLS on the regime equations (4), (5), (6), (7) while including the relevant selectioncorrection term estimated from step one as a regressorWe therefore run OLS regressions on each transfers equation (equations (4) to (7)), using theimputed wage26 and including the selection correction terms obtained from the "reduced" formretirement equation (8), to control for selection. Since we are using imputed wage, we needat least one variable included in the wage equation but excluded from the intergenerationaltransfers equation. Let this variable be the self reported years of tenure of the grandmother.While we expect her work experience to a�ect her potential wage, we do not expect her workexperience to directly a�ect the amount of intergenerational transfers within the family.Moreover, since we are including a selection correction term estimated from the reducedform retirement equation, we need at least one exclusion restriction to identify the parame-ters in the hours of care and net �nancial transfers equations in each regime. The age step25In our empirical speci�cation, we also use the modi�ed Durbin and MacFadden selection correction esti-mator based on multinomial logit, proposed by Bourguignon et al. (2007). The coe�cients were qualitativelysimilar to the Lee (1983) estimates with only small variations in magnitude. We therefore stick to the compu-tationally simpler Lee (1983) estimator in all reported results.26For working grandmothers, E (Wageit|Rit = 0) = β̂′
tX3it − σ̂η∗εw ·

φ[Φ−1(P0)]
P0

and for retired grandmothers
E (Wageit|Rit = 1) = β̂′

tX3it + σ̂η∗εw ·
φ[Φ−1(P1)]

P1
, where σ̂η∗εw is the estimated covariance between the errorterms in the wage equation and the transformed error term η∗ = Φ−1 [G (η)] from the reduced form retire-ment equation, φ(.) and Φ(.) are the normal density and cumulative normal density respectively, G (.) is thecumulative Gumbel density function, and Pi is the probability of state i = 0, 1 occuring.24



function, variable, included in the retirement equation but excluded from the hours of careand net �nancial transfers equations is used as exclusion restriction. After all, it is very likelythat social security incentives embodied in the age step function would directly in�uence theretirement decision, but it is unlikely to directly have an impact on hours of care or net �-nancial transfers27. Furthermore, the non linearity of the selection correction term providesfurther scope for identi�cation.4.2.4 Estimating the Impact of Intergenerational TransfersIdenti�cation of the parameters in the retirement equation (3) requires some stronger assump-tions. Firstly, we have to assume that our speci�cation of the grandparent generation's utilityis correct i.e, that the grandmother gets utility from her own consumption, leisure and owncontribution to grandchild quality V G
(

CG, LG, q
(

hG
)). This assumption would be impor-tant for the interpretation of the coe�cients of the hours of childcare and net �nancial transfersin equation (3). Secondly, for econometric identi�cation of the parameters, since we are usingimputed hours of care in retirement, imputed hours of care in work, imputed28 net transfersin retirement and imputed net transfers in work, we need at least 4 exclusion restrictions. Weuse, middle generation's variables (age, education, marital status, number of grandchildren,and number of siblings in the middle generation) as well as cost of formal child care as exclu-sion restrictions since we expect those variables to a�ect intergenerational transfers but notthe retirement decision directly.5 ResultsSince our retirement equation (3) is a function of hours care and net �nancial transfers in bothstates, the net marginal e�ect of any variable a�ecting grandchild care on retirement can bedecomposed as:
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∂x27Even though age of the grandmother is also included as a regressor in the hours of care and net �nancialtransfers equations to capture age e�ects on intergenerational transfers, it does not move on a one to one basiswith the age step function and therefore avoids the problem of multicollinearity.28The standard errors would have to be adjusted to take into account the fact that the predicted values havebeen estimated. In the empirical section, we therefore bootstrap the standard errors.25



where ∂Pr(R=1|X)
∂x

is the net marginal e�ect of variable x on the probability of being retired,and x is a variable a�ecting grandchild care such as marital status of middle generation or costof formal childcare. The net e�ect of any variable a�ecting grandchild care therefore operatesvia intergenerational transfers of time and money in both states, which subsequently a�ectretirement behaviour.We estimate the �reduced� form retirement equation (8) to get the net marginal e�ect ofgrandchild care variables on the probability of being retired: ∂Pr(R=1|X)
∂x

. Then, we analyse howthe channels vary with grandchild care variables by estimating the intergenerational transfersequations (4), (5), (6), (7) to obtain estimates of the marginal e�ects of grandchild care vari-ables on intergenerational transfers in each state: ∂E(hR|X)
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,and �nally, we estimate equation (3) to understand how intergenerational transfers in eachstate a�ect the probability of being retired: ∂Pr(R=1|X)
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∂NT W .We report further robustness checks in our Appendix section.5.1 Estimates of Net E�ect of Grandchild Care VariablesMarginal e�ects for the "reduced" form retirement equation (8) are reported in Table 3. Thedependent variable in the logit regression is a dummy taking value 1 if the respondent doesnot work for pay and 0 if she works for pay. Regressors include wage and income variables,variables a�ecting intergenerational transfers of time and money, and the age step function,meant to capture Social Security incentives.As expected, the older the grandmother is, the higher the probability of being retired.Similarly, being above the usual Social Security age i.e. aged 65 and above, increases theprobability of being retired while being in good health decreases the probability of beingretired, which is also consistent with the main �ndings of the retirement literature29.Grandchild care variables seem to have small impacts on the probability of the grandmotherbeing retired. The older the middle generation is, the lower the probability of the grandmotherbeing retired. Marital status of the middle generation has a positive and signi�cant impact onthe probability of the grandmother being retired while number of grandchildren living closeby have a negative impact on the grandmother's probability of being retired.Overall, the marginal e�ects from �reduced form� retirement equation seems to indicatethat grandchild care variables have some small net impacts on the probability of the grand-mother being retired. However, it is very di�cult to interprete those net e�ects, since theydo not explain the mechanism behind those coe�cients. This is due to the di�erent (andpotentially opposite) e�ects that hours of care in work and in retirement, and net �nancial29E.g. French (2005) 26



transfers in work and in retirement, can have on retirement behaviour. We therefore seek toformally analyse the channels through which grandchild care operate in the next subsections.5.2 Channels: Intergenerational TransfersSince it is expected that exogenous variations which directly a�ect the middle generationwould indirectly a�ect the grandparent generation via hours of care and net �nancial trans-fers in each state, it would be interesting to analyse how intergenerational transfers varywith grandchild care variables. Equations (4) to (7) are therefore estimated using two stepestimation techniques, controlling for grandmother's selection in and out of work.5.2.1 Hours Care EquationsTwo equations are estimated for hours care: (1) hours care for working grandmothers and (2)hours care for retired grandmothers. The estimated coe�cients for the hours care equation ineach state are reported in Table 4a.Middle generation's variables seems to matter a lot in the determination of hours of grand-child care. The older is the middle generation, the fewer are the hours of childcare received.This is consistent with the fact that the older is the middle generation, the more likely theyhave older children who would therefore require fewer hours of care. Similarly, the middlegeneration being married leads to fewer hours of childcare suggesting that the presence of aspouse in the middle generation household, leads to the availability of more immediate helpinghands, thus requiring fewer hours from the grandmother. Moreover, married couples tend tobe wealthier than single parents, so that married couples might a�ord external childcare betterthan single parents. A higher cost of formal childcare leads to higher hours of childcare bythe grandmother in both states. This is consistent with productive e�ciency where the familysubstitutes formal childcare for grandmother care when the former becomes more costly30.Similarly a greater number of middle generation siblings decreases hours of grandchild carein both states, suggesting some form of intra-generational risk sharing where aunts or unclescould be helping out with child care, thereby leading the middle generation to rely less ongrandmothers.Overall, age of the middle generation, marital status of the middle generation and costof formal childcare seem to be the main driving forces behind hours of care determination inboth states suggesting that childcare needs are important in determining grandchild care. This30It is possible that higher cost of formal childcare could also be re�ecting higher quality of formal childcare.In this case, if quality is a normal good, one would expect a higher demand for formal childcare and a lowerdemand for grandmother provided childcare. In this case, our coe�cient on formal childcare cost wouldunderestimate the impact of higher formal childcare cost on grandmother's hours of grandchild care.27



is consistent with our intergenerational family e�ciency assumption where greater childcareneeds by the middle generation, leads to the grandmother supplying higher hours of grandchildcare.5.2.2 Financial Transfers EquationsTable 5a reports results from two step regressions on net �nancial transfers in the work andin the retirement states. Wage and other household income have positive and signi�cantimpacts on net �nancial transfers. This is consistent with risk sharing behaviour where thegrandparent generation �shares the wealth� with the middle generation. The middle generationbeing married results in a decrease in �nancial transfers which is consistent with the factthat a spouse in the middle generation would make the couple more independent since thereare additional hands to help with both childcare and bread earning in the middle generationhousehold. Interestingly, a higher wage of childcare workers leads to a rise in �nancial transfersfrom grandparent to middle generation31, suggesting that �nancial transfers are partly drivenby the need for them, which is also consistent with the intergenerational family engaging ine�cient risk sharing behaviour.5.3 Estimates of Impact of Intergenerational TransfersMarginal e�ects are reported for the retirement equation (3) in Table 6. The usual suspects,namely age and health, have large and signi�cant impacts on the probability of retirement.Keeping expected hours of grandchild care and net �nancial transfers in each state �xed, theolder one is, the more likely one is retired while being in good health decreases the probability ofbeing retired. Being below the early social security age has a negative impact on probability ofbeing retired and being above the usual social security age has a positive marginal e�ect. Thoseresults are consistent with the general retirement literature which emphasize the importanceof social security and health in determining retirement32.Given our assumption on the preferences of the grandparent generation, i.e. that hours ofgrandchild care and net �nancial transfers in the di�erent states enter the grandparent's deci-sion, only via their time and budget constraints, and a potential warm glow motive for hoursof grandchild care, we attempt to give a more �structural� interpretation33 to the marginal31Running similar regressions for the sample of grandmothers who did not have any middle generationmembers living close by also yielded a positive but much smaller (and insigni�cant at the 10% level) coe�cientfor wage of childcare workers. This tends to suggest that cost of childcare in the census region of residence isan appropriate measure of cost of formal childcare for those living close by and supports the hypothesis thatformal childcare costs could be potentially driving net �nancial transfers.32French (2005)33The interpretation is structural in the sense that we relate it to our structural model outlined in section 328



e�ects of hours of grandchild care in work and in retirement, and net �nancial transfers inwork and in retirement. From section 3.3, we modelled the retirement decision by comparingthe utility of the grandparent generation when retired to its utility when working. Reiterating,the grandmother retires if
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≥ 0Thus, an increase in the hours of childcare that the intergenerational family allocates toa state, would decrease the amount of pure leisure time available to the grandmother in thatparticular state, which would therefore decrease the amount of utility that she gets from thatstate, thereby decreasing the probability of her choosing that state. However, higher hours ofchildcare in any state can also increase her utility directly via the warm glow e�ect, therebyincreasing her probability of choosing that particular state. The results from Table 6 indicatethat the warm glow e�ect seems to dominate the time constraint e�ect since higher hours ofgrandchild care allocated to the work state decreases the probability of retiring and vice versa.Net �nancial transfers in the di�erent states on the other hand, do not seem to signi�cantlya�ect the retirement decision.Overall, the allocated intergenerational transfers of time in each state seem to be themain channels via which grandchild care variables operate to determine retirement behaviourof grandmothers. On the other hand, net �nancial transfers do not seem to matter as much.Also, the warm glow e�ect seems to dominate the time constraint e�ect which tends to indicatethat the grandmother potentially enjoys her contribution to grandchild quality. Finally, theimpact of intergenerational transfer of time in each states go in opposite directions, suggestingthat any variables likely to positively a�ect hours of grandchild care in both states, might haveonly a small net impact on retirement status once the e�ects cancel out.5.4 Adding Wealth, Altruism and Exchange VariablesAdding wealth as control, does not qualitatively change the marginal e�ects estimated fromthe reduced form retirement equation (Table 3). In an attempt to control for unobservedheterogeneity as much as possible, we also include a dummy variable re�ecting whether thegrandmother has included the middle generation as a recipient for bequests in her will. Thisvariable is meant to capture potential altruistic motives towards the middle generation. Adummy variable re�ecting whether the grandparent generation gave a deed to a house to thebut it is not rigorously structural in the sense that we do not attempt to speci�cally recover the parameters ofthe utility function of the grandparent generation. 29



middle generation during the past two years is also included to capture the possibility of tied�nancial transfers. Bequests and housing deeds can either be complements or substitutesto �nancial transfers. For instance, wealthier households could be expected to give moreintervivos, bequests and house deeds to their children. On the other hand, since the family hasa lifetime budget constraint, giving more bequests could mean having to give less intervivos orhouse deeds to children. We also included a dummy variable about whether the grandmotherexpects help from the middle generation in terms of old age care, at a later stage in herlife. This variable is meant to capture potential exchange motives where the grandmother isproviding grandchild care with a view to receiving old age care at a later stage.Adding wealth, altruism and exchange motive variables does not qualitatively change thenet e�ects obtained from the reduced form retirement equation (Table 3). Including the mid-dle generation in the will has a positive impact on the probability of being retired. Similarly,having given a deed to a house to the middle generation also has a positive impact on theprobability of being retired. On the other hand, expecting future help from the middle gener-ation has a negative impact on the probability of being retired. This could be due to the factthat those who expect help from the middle generation, decide to work more today so as tobe able to �pay� the middle generation later on for their future services.The results for our hours of care equations also do not change much when we add wealth,altruism and exchange motive variables (Tables 4a and 4b). Interestingly expectation of futurehelp from the middle generation has a positive impact on grandmother's hours of grandchildcare (signi�cant at the 5% level when she is working). This tends to suggest that there is anunderlying exchange motive where the grandmother is willing to provide higher hours of careprovided that the middle generation provides her with old age care in a few years.Adding wealth, altruism and exchange motive variables do not qualitatively change theestimated coe�cients in our �nancial transfers equations either (Tables 5a and 5b). Wealthhas a positive and signi�cant impact on �nancial transfers in both the work and the retirementstate. Having given a deed to a house to the middle generation has a positive impact ongrandmother's net �nancial transfers (signi�cant at the 5% level when she is working), evenafter controlling for wealth. This tend to be consistent with potential altruistic motives ingiving money. Alternatively, it could be that the middle generation are at a period of their lifecycle where they needed a house and a lot of money to facilitate the rearing of children, suchthat family risk sharing encourages the grandmother to give more money as well as a house.Finally, the marginal e�ects of intergenerational transfers in each state do not changemuch upon the inclusion of wealth, altruism and exchange variables (Table 6). Thus theinclusion of variables capturing some potential dynamics in the model does not change theresults qualitatively. This tends to suggest that the even though we might have intertemporal30



Figure 8: Total Work and Care Hours

cooperation among family members, our static model is still informative about the mainintratemporal channels via which the intergenerational family allocates resources.5.5 Implications and Scope for PolicyTo sum up our results, we �nd that grandchild care needs have small net impacts on retirementbut are important in driving time and net �nancial transfers that the intergenerational familyallocates to the di�erent work states of the grandmother. Allocated time transfers in turn areimportant in determining the retirement decision while net �nancial transfers have negligibleimpacts on retirement. Moreover, since the impact of allocated time transfers in the di�erentwork states of the grandmother s ∈ {R,W} go in opposite directions, the result is that anincrease in grandchild care needs which leads to an increase in allocated hours of care in thetwo states, only have small net impacts on the retirement decision of the grandmother oncethe time e�ects in the di�erent states o�set each other.Given the small net impacts of grandchild care needs on retirement, elderly women seemto be sacri�cing mainly leisure time to meet grandchild care needs rather than adjust workdecisions. Indeed, as illustrated in Figure 8, elderly women seem to be adjusting leisuretime rather than work with working elderly women devoting much more time to work andgrandchild care compared to retired grandmothers. Thus, even though retired grandmothersin general devote more time to grandchild care, the higher grandchild care provided by retiredelderly women are still much lower than usual work hours of working elderly women. Retiredgrandmothers thus still enjoy considerable pure leisure time.Moreover, our results are consistent with our model of intergenerational family risk shar-ing with higher grandchild care needs driving up both time and money transfers. Finally,31



given the potentially important impacts of time transfers in the di�erent work states of thegrandmother, the government could in�uence retirement behaviour via appropriate childcaresubsidies given to the middle generation. For instance, a policy in�uencing only the allocatedhours of grandchild care in the retirement state could lead to a fall in probability of the grand-mother being retired. From our basic regression results, increasing childcare subsidies by $6.9per hour if grandmothers are retired would lead to a one hour decrease in allocated weeklyhours of care in the retirement state due to lower grandchild care needs in that state, and asubsequent increase in probability of work by 6.3%. Intuitively, childcare subsidies decreasethe allocated hours of care in retirement thereby decreasing the utility of the grandmother inthe retirement state, resulting in a higher probability of working.6 ConclusionThe rising trends of grandparents caring for grandchildren in the USA suggest that grand-parent provided childcare is becoming increasingly important for intergenerational families.Caring for a grandchild is resource intensive in the sense that it involves time and �nancialtransfers. Those intergenerational transfers of time and money, could potentially have di�erentimplications on the grandparent generation's economic behaviour.We adopt a general collective framework to analyse the way that the two generations,grandparent and middle, allocate family resources in two di�erent states: retirement andwork. Under the assumption of Pareto e�ciency and double indi�erence, the intergenerationalfamily allocates hours of grandchild care and net �nancial transfers in each state in such a waythat the grandmother will choose the e�cient retirement outcome. An endogenous switchingregression model where hours care and net �nancial transfers switch regimes according towhether the grandmother is retired or not, is used to estimate the model.From our �reduced� form retirement equation, we �nd that grandchild care variables such asage of the middle generation, marital status of the middle generation, number of grandchildren,cost of formal childcare and number of siblings in the middle generation, seem to have smallnet impacts on retirement. However, it is hard to interprete the channels through which thosegrandchild care variables operate. We therefore estimate our intergenerational transfers of timeand money equations to get a more precise idea of how childcare needs could be in�uencingallocation of resources in the intergenerational family.We �nd that childcare needs as re�ected by age and marital status of the middle generation,and average cost of formal child care, seem to have important in�uences on allocated hoursof grandchild care in both the retirement and the work state of the grandmother. Also,income variables of the grandmother and average cost of formal childcare seem to be the32



main driving forces behind intergenerational transfers of money. Higher childcare needs ofthe middle generation, therefore lead to higher intergenerational transfers of time and moneytowards the middle generation. This is consistent with the intergenerational family cooperatingto undertake e�cient allocations or sharing the risk.From our �structural� retirement equation, we �nd that allocated intergenerational trans-fers of time in each state seem to be the main channels via which grandchild care needs operateto determine retirement behaviour of grandmothers. On the other hand, net �nancial transfersdo not seem to have much impact on the retirement decision.Our results are consistent with an intergenerational family risk sharing model where elderlywomen adjust intergenerational transfers of time and money and leisure rather than work, tomeet grandchild care needs. Higher childcare needs are met with higher allocated intergen-erational transfers of time and money in both the retirement and work states. Finally, giventhe potentially important e�ects of time transfers, the government could in�uence retirementbehaviour via appropriate childcare subsidies given to the middle generation.
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7 Appendix7.1 Data Appendix7.1.1 Construction of VariablesDependent VariablesRetirement Status (1): Dummy variable taking value 1 if grandmother not working for payand 0 otherwise.Retirement Status (2): Dummy variable taking value 1 if grandmother self reports fullyretired or partly retired and 0 otherwise.Hours Care: Weekly hours of childcare provided by the grandmother. Constructed by divid-ing the total hours of grandchild care provided by the grandmother during the 2 yearspreceding the interview by 104 weeks.Net Transfers: Weekly net �nancial transfers. De�ned as �nancial transfers from grandpar-ent to middle generation minus �nancial transfers from middle generation to grandpar-ent generation, during the 2 years preceding the interview, and dividing the total by 104weeks.Variables belonging to Grandparent GenerationWage: Hourly wage of grandmother. Imputed from wage equation (??)Other Income: De�ned as weekly total household income (in $'00) minus grandmother'searned income (if any). Includes pension and social security bene�ts of grandparents,spousal income, capital income etc. Includes grandfather's earnings if the grandmotheris married and the grandfather is working.Education: Years of Schooling of GrandmotherAge: Age of the GrandmotherAge Step Function: Step function in age to indicate whether the grandmother is aged strictlybelow 62, or is aged 65 and above (reference category are those grandmothers aged be-tween 62 and 65). Meant to capture Social Security incentives.Health: Self reported health status of grandmother. Dummy variable taking value 1 forexcellent, very good and good health, and 0 for fair and poor health.34



Marital Status: Dummy variable taking value 1 if spouse present and 0 otherwiseBlack: Dummy variable taking value 1 if the grandmother is Black and 0 otherwiseWill Children: Dummy taking value 1 if the grandmother included middle generation in herwill and 0 otherwise. This variable is meant to capture whether the grandmother feelsaltruistic towards the middle generationDeed Children: Dummy taking value 1 if the grandparent household has given a deed to ahouse to the middle generation over the past 2 yearsExpect help Children: Dummy taking value 1 if the grandmother expects the middle gen-eration to take care of her if needed and 0 otherwiseWealth: Total household wealth of the grandparent household (in $0,000)Variables belonging to Middle Generation In the HRS, the grandparent household isasked a question about which member of the middle generation lives within 10 miles andwhether they have children and has to list up members of the middle generation. In 54% ofthe cases, the grandparent household lists only one member of the middle generation. If thegrandparent household listed 2 more more members of the middle generation, we either takethe average or the sum of the variables for the middle generation.Education: Average years of schooling. Used as a proxy for income of middle generation.Age: Average age. Used as proxy for average age of grandchildren.Marital Status: Proportion married or partnered.Number of Children: Total number of members above 18 present in the middle generation(Number of Siblings in the Middle Generation)Number of Grandchildren: Constructed from adding up all the children reported for eachmember of the middle generation living close by and who have childrenCost of Child care: Average wage of childcare givers in the census division of residence.Constructed from the 2004 National Compensation Survey US department of labourwww.bls.gov/ncs/ocs/compub.htm#DivisionAll monetary variables (�nancial transfers, wages, other income etc.) have been convertedinto 2004 dollars using the CPI calculator from Bureau of Labour Statistics http://data.bls.gov/cgi-bin.cpicalc.pl 35



7.1.2 Transfers in the HRSThe family module of the HRS asks speci�c questions about grandchild care provision (hourstransfers) and �nancial transfers to and from the middle generation. Interviews are retrospec-tive e.g. the 2000 wave asked about hours of care and �nancial transfers provided altogetherin 1998 and 1999.We construct our hours care variable from the questions:
• Did you (or your husband/or your wife/or your partner/.../or your late husband/oryour late wife/or your late partner) spend 100 or more hours in total (since Previ-ous Wave Interview Month-Year/in the last two years) taking care of (grand or great-grandchildren/grandchildren)? [HRS 1996-2002: Question D76]
• Roughly how many hours altogether did you spend? [HRS 1996-2002: Question D77]Thus, the HRS questionnaire asks a �rst question about whether any member of the grand-parent household spent 100 hours or more in the last two years (equivalently about 1 hourper week) taking care of grandchildren. If the answer is a�rmative, the respondent is thenasked the number of hours spent taking care of grandchildren. We treat great-grandchildrenas grandchildren in our analysis and do not seek to distinguish between them. We divide theamount of hours of grandchild care by 104 to construct our weekly hours of grandchild carevariable.The HRS also asks a series of questions on �nancial transfers between generations. Thede�nition of �nancial transfers in the HRS corresponds to intervivos transfers and excludesbequests. The questions relating to intervivos transfers in the HRS are outlined below:
• BY FINANCIAL HELP WE MEAN GIVING MONEY, HELPING PAY BILLS, ORCOVERING SPECIFIC TYPES OF COSTS SUCH AS THOSE FOR MEDICAL CAREOR INSURANCE, SCHOOLING, DOWN PAYMENT FOR A HOME, RENT, ETC.THE FINANCIAL HELP CAN BE CONSIDERED SUPPORT, A GIFT OR A LOAN.[HRS 1996-2002: Family Section]
• Financial transfers from grandparent generation to middle generation:� Including help with education but not shared housing ...or shared food or any deedto a house,(...in the last two years) did you (or your husband/or your wife/or yourpartner/.../or your late husband/or your late wife/or your late partner) give �nan-cial help totaling $500 or more to any of your children (or grandchildren)? [HRS1996-2002: Question D50] 36



� ...about how much was that altogether during the period ... [HRS 1996-2002: ToChild Codebook Section]
• Financial transfers from middle generation to grandparent generation:� (Since Previous Wave Interview Month-Year/In the last two years) did you (or yourhusband/or your wife/or your partner/.../or your late husband/or your late wife/oryour late partner) receive �nancial help totaling $500... or more from your child?ELSE or more from any of your children? [HRS 1996-2002: Question D61]� About how much did that amount to ... [HRS 1996-2002: From Child CodebookSection]Thus, the HRS questionnaire �rst asks whether transfers of more than $500 were made overthe past two years (roughly equivalent to $5 a week) and if a�rmative, the respondent is thenasked to state the amount of transfers given and/or received. We treat �nancial transfersfrom grandparent generation to grandchild generation as �nancial transfers from grandparentgeneration to middle generation and add them together. We then subtract �nancial transfersfrom middle generation to grandparent generation and divide the total by 104 to constructour weekly net �nancial transfers variable.7.2 Selection Correction TermsEstimating our intergenerational transfers equations (4) to (7) by OLS on the subsample ofgrandmothers in state s could lead to biased estimates due to potential selection in unobserv-ables. If for instance, the allocation of intergenerational transfers is correlated with the deci-sion to retire due to some unobserved aspect of family preferences so that E(εhR
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Similarly for regime R = 0,
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P0where φ(.) is the density of the standard normal distribution, Φ(.) is the cumulative density ofthe standard normal distribution and σij is the covariance between i and j, u∗ = Φ−1 [G (u)] ,
G (u) is the Gumbel cumulative distribution function and Pi is the probability that outcome
i = 0, 1 occurs . Under the assumption of type 1 extreme value distribution for u, P1 = eδ·X

1+eδ·Xand P0 = 1
1+eδ·X .In one of our empirical exercises, we also tried the modi�ed Durbin and MacFadden selec-tion correction estimator based on multinomial logit, proposed by Bourguignon et al. (2007), toestimate the intergenerational transfers equation using the selmlog command in STATA. Theselection correction term (in the two choice case, simple logit) is given by σ·r∗ [m (P1) + m (P0)]where m (Pj) =

∫

Φ−1 [G (v − logPj)] g (v) dv , εx , x ∈
{

hR, hW , NTR, NTW
} follow normaland u follow Gumbel with G being the cumulative Gumbel density function, g the Gumbeldensity function, σ is the standard error of εx and r∗ is the correlation between the trans-formed error term u∗ = Φ−1 [G (u)]and εx. The coe�cients were qualitatively similar to theLee (1983) estimates with only small variations in magnitude.7.3 Further Robustness ChecksWe perform robustness checks by employing an alternative de�nition of retirement by classi-fying the grandmother as retired if she self reports herself as fully or partly retired (TablesA2-A5). Furthermore, we tried varying the sample, �rstly limiting the sample to those grand-mothers with middle generation with children living within 10 miles and then including allgrandmothers (Tables A6-A9). The results were qualitatively similar in all cases.
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Table 1 Summary Statistics 
 

Variable Mean s.d 
 
Grandmother 

  
 
Age  

 
61.6 

 
5.32 

 
Proportion in Good Health 

 
0.75 

 
0.43 

 
Proportion aged below 62 

 
0.47 

 
0.50 

 
Proportion aged 65 & above 

 
0.31 

 
0.46 

 
Proportion Married 

 
0.72 

 
0.45 

 
Proportion Black 

 
0.15 

 
0.36 

 
Education  

 
11.8 

 
2.79 

 
Other Income per week ($’00) 

 
8.58 

 
13.6 

 
Proportion Not Working for Pay 

 
0.55 

 
0.50 

 
Proportion Self Reported Retired 

 
0.61 

 
0.49 

 
Middle Generation

  
 
Age  

 
37.4 

 
6.86 

 
Proportion Married 

 
0.72 

 
0.40 

 
Number of Grandchildren  

 
3.75 

 
3.08 

 
Education 

 
12.6 

 
2.93 

 
Other

  

 
Total no. of Siblings in Middle Generation 

 
4.29 

 
2.42 

 
Total no. of Grandchildren  

 
7.24 

 
6.56 

 
Average Wage of Childcare workers 

 
9.37 

 
1.49 

 
Included Middle Generation in Will 

 
0.44 

 
0.50 

 
Gave a Deed to a House to Middle Generation 

 
0.01 

 
0.11 

 
Expect help from Middle Generation in Old Age 

 
0.55 

 
0.50 

 
Wealth ($’0,000) 
 

 
34.7 

 
104 

 



Table 2 
 
 

Intergenerational Transfers in Previous Year 
 

Variable Percentage 
 
Provided more than 100 Hours Care 

 
53.6 

 
Provided more than $500 Financial Transfers 

 
36.2 

 
Received more than $500 Financial Transfers 
 

 
5.6 

 
 

Intergenerational Transfers In Previous Year – Grandmothers who Provide Care 
 

Variable Percentage 
 
Provided more than 200 Hours Care 

 
77.3 

 
Provided more than 500 Hours Care 

 
48.5 

 
Provided more than $1000 Financial Transfers 

 
34.1 

 
Provided more than $5000 Financial Transfers 

 
13.1 

 
Received more than $1000 Financial Transfers 

 
4.3 

 
Received more than $5000 Financial Transfers 
 

 
1.6 

 
 

Intergenerational Transfers – Grandmothers who Provide Care 
 

Variable Mean s.d 
 

Weekly Hours Care 
 

6.9 
 

10.3 
 
Weekly Net Financial Transfers ($) 
 

 
27.1 

 
230 

 



Variable
Grandmother M.E s.d M.E s.d M.E s.d M.E s.d
Wage ($ per hour) -0.077 0.005*** -0.069 0.018*** -0.074 0.004*** -0.064 0.019***
Other Income ($'00 per week) 0.001 0.001 -0.0001 0.002 0.0002 0.001 -0.001 0.001
Years of Schooling 0.058 0.007*** 0.04 0.012*** 0.052 0.006*** 0.035 0.011***
Age 0.017 0.004*** 0.016 0.005*** 0.017 0.004*** 0.016 0.005***
Married 0.187 0.021*** 0.159 0.038*** 0.175 0.021*** 0.135 0.043***
Good Health -0.256 0.034*** -0.164 0.057*** -0.228 0.48*** -0.167 0.064***
Below early SS Age (<62) 0.007 0.041 0.043 0.051 0.086 0.061 0.063 0.053
Above usual SS Age (≥ 65) 0.123 0.054** 0.133 0.068* 0.153 0.075** 0.12 0.069*
Black 0.102 0.027*** 0.076 0.030** 0.098 0.026*** 0.064 0.030***
Middle Generation
Years of Schooling -0.002 0.003 -0.002 0.003 -0.003 0.003 -0.002 0.003
Age -0.001 0.001 -0.002 0.001 -0.001 0.001 -0.002 0.001
Married 0.038 0.021* 0.033 0.021 0.04 0.021* 0.035 0.021*
No. of Children (Grandkids) -0.005 0.003* -0.003 0.003 -0.004 0.003 -0.002 0.002
Substitutes
No. of Siblings in Middle Generation -0.003 0.004 -0.003 0.004 0.02 0.013 -0.002 0.003
Wage of Childcare Workers ($ per hour) -0.002 0.006 0.004 0.006 -0.001 0.006 0.004 0.006
Other Controls
Wealth of Grandparent ($0,000) 0.005 0.003* 0.005 0.002**
Included Middle Generation in Will 0.036 0.018** 0.021 0.018
Gave a Deed to Middle Generation 0.068 0.059 0.079 0.051
Expect future help from Middle Generation -0.067 0.015*** -0.054 0.021***
Time Dummies

Pseudo-R2

No. of Observations
Marginal Effects from Logit Regressions on Pooled Cross Section; Standard Errors adjusted for Clustering; *** Significant @ 1%, ** Significant @ 5%, * Significant @ 10% 

Table 3 Marginal Effects for Reduced Form Retirement Equation

x

Dependent Variable: Dummy = 1 if Not Working for Pay and 0 Otherwise

x x x

0.2 0.21
8504 8504

0.21
8504 8504



Grandmother M.E s.d M.E s.d M.E s.d M.E s.d
Wage ($ per hour) 0.426 0.125*** 0.003 0.075 0.24 0.254 -0.014 0.076
Other Income ($'00 per week) -0.014 0.007* -0.015 0.01 -0.006 0.009 -0.013 0.011
Years of Schooling -0.491 0.129*** 0.016 0.074 -0.319 0.116*** 0.029 0.076
Age 0.038 0.037 -0.075 0.037** 0.07 0.033** -0.067 0.037*
Married -0.443 0.375 0.464 0.315 0.013 0.327 0.517 0.032
Good Health 0.815 0.533 0.426 0.335 0.068 0.434 0.344 0.332
Black -0.644 0.358* 0.406 0.383 -0.378 0.342 0.411 0.384
Middle Generation
Years of Schooling 0.082 0.043* 0.046 0.041 0.076 0.043* 0.049 0.041
Age -0.115 0.020*** -0.094 0.020*** -0.119 0.020*** -0.096 0.020***
Married -1.514 0.282*** -0.957 0.323*** -1.391 0.276*** -0.933 0.323***
No. of Children (Grandkids) 0.058 0.043 0.049 0.039 0.038 0.043 0.048 0.039
Substitutes
No. of Siblings in Middle Generation -0.015 0.052 -0.085 0.050* -0.02 0.052 -0.087 0.050*
Wage of Childcare Workers ($ per hour) 0.306 0.074*** 0.144 0.080* 0.312 0.074*** 0.148 0.081*
Other Controls
Wealth of Grandparent ($0,000) -0.002 0.002 -0.001 0.001
Included Middle Generation in Will
Gave a Deed to Middle Generation
Expect future help from Middle Generation
Mills -2.163 1.018** -0.009 0.636 -0.559 0.736 -0.219 0.618
Time Dummies

R2

No. of Observations
Lee Two Step Regressions using Logistic selection correction; Standard Errors adjusted for Clustering; *** Significant @ 1%, ** Significant @ 5%, * Significant @ 10% 

Table 4a Hours of Care

Variable Dependent Variable: Weekly Hours of Grandchild Care
Work Retirement Work Retirement

x x x x

8504
0.04 0.04 0.04 0.04
8504 8504 8504



Grandmother M.E s.d M.E s.d M.E s.d M.E s.d
Wage ($ per hour) 0.278 0.107** -0.007 0.072 0.424 0.097*** -0.019 0.073
Other Income ($'00 per week) -0.011 0.008 -0.014 0.01 -0.009 0.009 -0.012 0.011
Years of Schooling -0.351 0.116*** 0.024 0.072 -0.455 0.113*** 0.032 0.074
Age 0.063 0.035* -0.067 0.037* 0.024 0.033 -0.066 0.037*
Married -0.060 0.335 0.511 0.312 -0.442 0.32 0.528 0.312*
Good Health 0.238 0.466 0.318 0.335 0.899 0.418** 0.295 0.332
Black -0.478 0.351 0.39 0.387 -0.699 0.348** 0.405 0.388
Middle Generation
Years of Schooling 0.081 0.044* 0.053 0.041 0.098 0.044** 0.05 0.041
Age -0.119 0.020*** -0.095 0.020*** -0.113 0.020*** -0.094 0.020***
Married -1.454 0.280*** -0.957 0.324*** -1.487 0.281*** -0.955 0.324***
No. of Children (Grandkids) 0.039 0.043 0.043 0.039 0.062 0.043 0.043 0.039
Substitutes
No. of Siblings in Middle Generation -0.020 0.203 -0.090 0.050* -0.038 0.053 -0.089 0.050*
Wage of Childcare Workers ($ per hour) 0.312 0.074*** 0.152 0.081* 0.313 0.075*** 0.149 0.081*
Other Controls
Wealth of Grandparent ($0,000) -0.002 0.002 -0.001 0.001
Included Middle Generation in Will -0.220 0.236 -0.179 0.268 -0.303 0.237 -0.148 0.268
Gave a Deed to Middle Generation -0.227 1.141 1.044 0.997 -0.313 1.171 1.044 0.997
Expect future help from Middle Generation 0.287 0.233 0.405 0.249 0.482 0.231** 0.406 0.249
Mills -1.047 0.862 -0.148 0.635 -2.545 0.690*** -0.299 0.615
Time Dummies

R2

No. of Observations
Lee Two Step Regressions using Logistic selection correction; Standard Errors adjusted for Clustering; *** Significant @ 1%, ** Significant @ 5%, * Significant @ 10% 

Table 4b Hours of Care

Retirement
Variable Dependent Variable: Weekly Hours of Grandchild Care

Work Retirement Work
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Grandmother M.E s.d M.E s.d M.E s.d M.E s.d
Wage ($ per hour) 7.355 3.403** 0.181 1.4498 9.633 3.212*** 0.745 1.511
Other Income ($'00 per week) 2.172 0.255*** 2.347 0.195*** 1.691 0.265*** 2.052 0.205***
Years of Schooling -4.593 3.703 3.548 1.480* -6.653 3.594* 2.929 1.509*
Age 1.357 1.039 1.566 0.728** 0.464 0.997 1.405 0.725*
Married -8.905 10.67 12.88 6.279** -16.29 10.24 11.43 6.276*
Good Health -2.457 14.42 -4.105 6.683 6.595 13.43 -2.96 6.604
Black -28.06 10.69*** -12.57 7.631 -29.73 10.544*** -12.09 7.64
Middle Generation
Years of Schooling 1.491 1.337 -0.573 0.817 1.39 1.33 -0.663 0.816
Age -0.48 0.613 -0.108 0.394 -0.355 0.61 -0.088 0.393
Married -6.986 8.539 -1.877 6.436 -10.4 8.481 -3.089 6.419
No. of Children (Grandkids) 0.152 1.324 -0.055 0.78 0.284 1.315 -0.015 0.778
Substitutes
No. of Siblings in Middle Generation -1.199 1.607 -1.169 0.997 -0.922 1.601 -1.169 0.995
Wage of Childcare Workers ($ per hour) 5.15 2.252** 3.041 1.606* 4.588 2.249** 2.982 1.603*
Other Controls
Wealth of Grandparent ($0,000) 0.188 0.039*** 0.095 0.023***
Included Middle Generation in Will
Gave a Deed to Middle Generation
Expect future help from Middle Generation
Mills 1.52 26.12 -5.085 12.697 -25.15 22.91 0.49 12.29
Time Dummies

R2

No. of Observations
Lee Two Step Regressions using Logistic selection correction; Standard Errors adjusted for Clustering; *** Significant @ 1%, ** Significant @ 5%, * Significant @ 10% 

Table 5a Net Financial Transfers

Variable Dependent Variable: Weekly Net Financial Transfers
Retirement

x

Work Retirement Work

xx x
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Grandmother M.E s.d M.E s.d M.E s.d M.E s.d
Wage ($ per hour) 8.072 3.237** 0.41 1.436 8.287 3.106*** 0.853 1.457
Other Income ($'00 per week) 2.113 0.255*** 2.313 0.196*** 1.687 0.266*** 2.032 0.206***
Years of Schooling -5.069 3.572 3.055 1.439** -5.339 3.512 2.595 1.466*
Age 1.155 1.042 1.36 0.727* 0.669 1.004 1.255 0.724*
Married -11.04 10.34 12.48 6.218** -13.31 10.06 11.32 6.222*
Good Health 2.687 14.11 -4.517 6.674 3.921 13.306 -3.609 6.603
Black -28.45 10.75** -10.63 7.711 -27.64 10.65** -10.43 7.727
Middle Generation
Years of Schooling 1.507 1.341 -0.596 0.818 1.361 1.335 -0.667 0.817
Age -0.509 0.613 -0.124 0.394 -0.399 0.611 -0.106 0.393
Married -6.843 8.591 -2.893 6.449 -8.97 8.54 -3.878 6.445
No. of Children (Grandkids) 0.23 1.322 -0.095 0.781 0.229 1.316 -0.059 0.78
Substitutes
No. of Siblings in Middle Generation -1.058 1.611 -1.167 0.997 -0.824 1.606 -1.178 0.996
Wage of Childcare Workers ($ per hour) 5.264 2.258** 2.862 1.610* 4.674 2.256** 2.854 1.609*
Other Controls
Wealth of Grandparent ($0,000) 0.189 0.039*** 0.093 0.023***
Included Middle Generation in Will 0.697 7.208 8.507 5.333 -1.398 7.189 6.839 5.33
Gave a Deed to Middle Generation 93.03 36.33** 7.381 19.88 93.36 36.18** 8.554 19.85
Expect future help from Middle Generation -5.506 7.138 4.12 4.96 -4.756 7.041 3.99 4.953
Mills -5.911 25.85 -1.728 12.67 -13.92 23.09 2.649 12.246
Time Dummies

R2

No. of Observations
Lee Two Step Regressions using Logistic selection correction; Standard Errors adjusted for Clustering; *** Significant @ 1%, ** Significant @ 5%, * Significant @ 10% 
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Variable
M.E s.d M.E s.d M.E s.d M.E s.d

Predicted Hours Care in Work -0.052 0.020*** -0.064 0.020*** -0.043 0.019** -0.062 0.023***
Predicted Hours Care in Retirement 0.063 0.023*** 0.06 0.028** 0.053 0.022** 0.061 0.027**
Predicted Net Transfers in Work -0.001 0.001 -0.0005 0.001 -0.001 0.001 -0.001 0.001
Predicted Net Transfers in Retirement 0.002 0.001 0.002 0.001 0.002 0.001 0.001 0.001
Grandmother
Wage ($ per hour) -0.025 0.009*** -0.04 0.007*** -0.025 0.007*** -0.036 0.007***
Other Income ($'00 per week) -0.002 0.003 -0.001 0.002 -0.001 0.003 -0.002 0.002
Years of Schooling -0.002 0.011 0.011 0.009 -0.001 0.009 0.008 0.009
Age 0.014 0.004*** 0.018 0.004*** 0.013 0.004*** 0.017 0.004***
Married 0.053 0.037 0.093 0.029*** 0.056 0.032* 0.087 0.026***
Good Health -0.213 0.023*** -0.266 0.024*** -0.209 0.020*** -0.259 0.021***
Below early SS Age (<62) -0.025 0.019 -0.02 0.02 -0.029 0.021 -0.024 0.021
Above usual SS Age (≥ 65) 0.01 0.02 0.012 0.021 0.014 0.021 0.016 0.019
Black 0.008 0.039 0.029 0.034 0.009 0.046 0.019 0.033
Other Controls
Wealth of Grandparent ($0,000) 0.0004 0.0003 0.0004 0.0003
Included Middle Generation in Will 0.01 0.019 0.018 0.018
Gave a Deed to Middle Generation 0.05 0.164 0.019 0.17
Expect future help from Middle Generation -0.068 0.029** -0.065 0.031**
Time Dummies

Pseudo-R2

No. of Observations
Marginal Effects from Logit Regressions on Pooled Cross Section
Standard Errors adjusted for Clustering; *** Significant @ 1%, ** Significant @ 5%, * Significant @ 10% 

Table 6 Marginal Effects for Structural Form Retirement Equation

Dependent Variable: Dummy = 1 if Not Working for Pay and 0 Otherwise

x x x x

0.19 0.2 0.2 0.2
8504 8504 8504 8504



Census division of residence, Years of tenureExclusion Restrictions

Other income, Age, Education, Marital Status, 
Ethnicity

Grandmother's 
DemographicsWage Equation (9)

Wage of childcare workers in census regionCare Cost

Number of grandchildren, Number of siblings 

Age, Education, Marital status, Middle gen's
Demographics

Other income, Age, Education, Marital Status, 
Ethnicity

Grandmother's 
Demographics

Wage of the grandmother

Intergenerational Transfers 
Equations (4)-(7)

Interaction terms 

Age Step Function: 1{age<62} and 1{age>=65}Social Security

Other income, Age, Education, Marital Status, 
Ethnicity

Grandmother's 
Demographics

Net transfers in retirement, Net transfers in work

Hours of care in retirement, Hours of care in 
work,Endogenous Variables

Wage of the grandmother

"Structural" Retirement 
Equation (3)

RegressorsCategoryEquation

Table A1



Variable
Grandmother M.E s.d M.E s.d M.E s.d M.E s.d
Wage ($ per hour) -0.061 0.006*** -0.057 0.011*** -0.056 0.005*** -0.053 0.011***
Other Income ($'00 per week) 0.002 0.003 0.0002 0.004 0.001 0.003 -0.0001 0.004
Years of Schooling 0.059 0.009*** 0.041 0.010*** 0.051 0.008*** 0.036 0.009***
Age 0.032 0.005*** 0.031 0.006*** 0.031 0.005*** 0.031 0.007***
Married 0.145 0.021*** 0.137 0.027*** 0.129 0.021*** 0.124 0.031***
Good Health -0.203 0.040*** -0.187 0.057*** -0.202 0.047*** -0.192 0.061***
Below early SS Age (<62) -0.044 0.041 -0.017 0.056 0.017 0.059 0.019 0.058
Above usual SS Age (≥ 65) 0.149 0.051*** 0.147 0.072** 0.156 0.072** 0.146 0.076*
Black 0.1 0.025*** 0.087 0.030*** 0.093 0.024*** 0.08 0.030***
Middle Generation
Years of Schooling -0.001 0.003 -0.0001 0.003 -0.001 0.003 -0.001 0.003
Age -0.0001 0.001 -0.001 0.001 -0.0003 0.001 -0.001 0.001
Married 0.024 0.019 0.018 0.021 0.025 0.02 0.02 0.021
No. of Children (Grandkids) -0.007 0.003*** -0.004 0.003 -0.006 0.003** -0.003 0.003
Substitutes
No. of Siblings in Middle Generation 0.002 0.003 -0.0005 0.004 0.001 0.011 0.001 0.004
Wage of Childcare Workers ($ per hour) -0.007 0.006 -0.002 0.006 -0.007 0.006 -0.003 0.006
Other Controls
Wealth of Grandparent ($0,000) 0.001 0.004 0.002 0.004
Included Middle Generation in Will 0.036 0.017** 0.031 0.02
Gave a Deed to Middle Generation 0.057 0.062 0.066 0.061
Expect future help from Middle Generation -0.064 0.014*** -0.071 0.020***
Time Dummies

Pseudo-R2

No. of Observations
Marginal Effects from Logit Regressions on Pooled Cross Section; Standard Errors adjusted for Clustering; *** Significant @ 1%, ** Significant @ 5%, * Significant @ 10% 

8504 8504 8504 8504
0.21 0.22 0.22 0.22

Dependent Variable: Self Reported Status = 1 if Retired and 0 Otherwise

x x x x

Table A2  Marginal Effects for Reduced Form Retirement Equation



Grandmother M.E s.d M.E s.d M.E s.d M.E s.d
Wage ($ per hour) 0.22 0.111** 0.025 0.074 0.209 0.114* 0.014 0.072
Other Income ($'00 per week) -0.004 0.009 -0.018 0.009* -0.004 0.0098 -0.012 0.01
Years of Schooling -0.292 0.132** -0.024 0.087 -0.285 0.136** -0.008 0.08
Age -0.009 0.046 -0.024 0.049 0.005 0.042 -0.018 0.043
Married 0.179 0.333 0.408 0.282 0.224 0.326 0.432 0.276
Good Health 0.018 0.44 0.301 0.312 -0.061 0.434 0.279 0.302
Black -0.364 0.394 0.316 0.37 -0.358 0.398 0.315 0.367
Middle Generation
Years of Schooling 0.072 0.047 0.055 0.039 0.072 0.047 0.056 0.039
Age -0.098 0.022*** -0.108 0.019*** -0.098 0.022*** -0.108 0.019***
Married -1.256 0.303*** -1.048 0.296*** -1.247 0.303*** -1.029 0.296***
No. of Children (Grandkids) 0.062 0.047 0.045 0.037 0.061 0.048 0.044 0.037
Substitutes
No. of Siblings in Middle Generation -0.003 0.058 -0.104 0.047** -0.0002 0.058 -0.103 0.047**
Wage of Childcare Workers ($ per hour) 0.174 0.080** 0.247 0.076*** 0.172 0.080** 0.247 0.076***
Other Controls
Wealth of Grandparent ($0,000)
Included Middle Generation in Will -0.0001 0.001 -0.002 0.002
Gave a Deed to Middle Generation
Expect future help from Middle Generation
Mills -0.823 0.805 0.093 0.753 -619 0.769 -0.025 0.685
Time Dummies

R2

No. of Observations
Lee Two Step Regressions using Logistic selection correction; Standard Errors adjusted for Clustering; *** Significant @ 1%, ** Significant @ 5%, * Significant @ 10% 

0.04
8504 8504 8504 8504
0.04 0.03 0.04

x x x x

Table A3a Hours of Care

Variable Dependent Variable: Weekly Hours of Grandchild Care
Work Retirement Work Retirement



Grandmother M.E s.d M.E s.d M.E s.d M.E s.d
Wage ($ per hour) 0.227 0.118* 0.027 0.074 0.202 0.112* 0.014 0.07
Other Income ($'00 per week) -0.005 0.009 -0.016 0.009* -0.004 0.009 -0.011 0.01
Years of Schooling -0.305 0.137** -0.014 0.084 -0.281 0.134** 0.001 0.078
Age -0.006 0.044 -0.022 0.045 0.006 0.041 -0.012 0.042
Married 0.205 0.331 0.408 0.279 0.261 0.322 0.437 0.274
Good Health -0.007 0.442 0.308 0.306 -0.062 0.439 0.266 0.299
Black -0.359 0.406 0.238 0.374 -0.319 0.402 0.246 0.371
Middle Generation
Years of Schooling 0.072 0.047 0.059 0.039 0.072 0.048 0.06 0.039
Age -0.098 0.022*** -0.107 0.019*** -0.097 0.022*** -0.108 0.019***
Married -0.727 0.305*** -1.040 0.297*** -1.271 0.305*** -1.022 0.297***
No. of Children (Grandkids) 0.059 0.048 0.041 0.037 0.058 0.048 0.04 0.037
Substitutes
No. of Siblings in Middle Generation -0.007 0.059 -0.107 0.047** -0.004 0.059 -0.106 0.047**
Wage of Childcare Workers ($ per hour) 0.172 0.081** 0.257 0.076*** 0.168 0.080** 0.256 0.076***
Other Controls
Wealth of Grandparent ($0,000) -0.007 0.059 -0.001 0.001 -0.002 0.002
Included Middle Generation in Will 0.074 0.258 -0.372 0.249 0.079 0.259 -0.344 0.247
Gave a Deed to Middle Generation -0.554 1.293 1.243 0.941 -0.537 1.296 1.226 0.942
Expect future help from Middle Generation 0.363 0.258 0.327 0.233 0.346 0.256 0.316 0.231
Mills -0.819 0.83 0.167 0.718 -0.565 0.773 -0.033 0.664
Time Dummies

R2

No. of Observations
Lee Two Step Regressions using Logistic selection correction; Standard Errors adjusted for Clustering; *** Significant @ 1%, ** Significant @ 5%, * Significant @ 10% 

8504 8504 8504 8504
0.04 0.04 0.04 0.04

x x x x

Table A3b Hours of Care

Variable Dependent Variable: Weekly Hours of Grandchild Care
Work Retirement Work Retirement



Grandmother M.E s.d M.E s.d M.E s.d M.E s.d
Wage ($ per hour) 6.52 3.42* 1.957 1.525 13.17 3.346*** 0.478 1.468
Other Income ($'00 per week) 2.005 0.276*** 2.496 0.186*** 1.284 0.256*** 2.051 0.204***
Years of Schooling -3.396 4.065 1.48 1.792 -10.04 4.006** 2.687 1.65
Age 2.61 1.413 1.816 0.998* 0.402 1.224 1.655 0.883*
Married 2.147 10.21 10.01 5.800* -8.549 9.736 11.1 5.665*
Good Health -5.425 13.55 -6.707 6.41 18.37 12.44 -8.617 6.192
Black -21.81 12.06* -24.23 7.605*** -32.35 12.16*** -19.66 7.521***
Middle Generation
Years of Schooling 0.453 1.444 -0.069 0.796 0.442 1.435 -0.143 0.794
Age 0.145 0.668 -0.351 0.381 0.217 0.665 -0.368 0.38
Married -5.212 9.284 -3.294 6.082 -9.518 80214 -4.634 6.066
No. of Children (Grandkids) -0.585 1.455 -0.11 0.765 0.285 1.447 -0.025 0.761
Substitutes
No. of Siblings in Middle Generation 0.302 1.784 -1.678 0.957* 0.065 1.778 -1.708 0.955*
Wage of Childcare Workers ($ per hour) 4.182 2.446* 3.583 1.555** 4.826 2.444** 3.287 1.55**
Other Controls
Wealth of Grandparent ($0,000)
Included Middle Generation in Will 0.134 0.316*** 0.145 0.028***
Gave a Deed to Middle Generation
Expect future help from Middle Generation
Mills 11.55 24.82 -10.07 15.49 -45.39 20.75** -14.14 14.05
Time Dummies

R2

No. of Observations
Lee Two Step Regressions using Logistic selection correction; Standard Errors adjusted for Clustering; *** Significant @ 1%, ** Significant @ 5%, * Significant @ 10% 

8504 8504 8504 8504
0.03 0.06 0.04 0.06

x x x x

Table A4a Net Financial Transfers

Variable Dependent Variable: Weekly Net Financial Transfers
Work Retirement Work Retirement



Grandmother M.E s.d M.E s.d M.E s.d M.E s.d
Wage ($ per hour) 6.445 3.605* 1.049 1.509 11.14 3.407*** 0.289 1.437
Other Income ($'00 per week) 1.938 0.277*** 2.479 0.187*** 1.56 0.277*** 2.037 0.205***
Years of Schooling -3.324 4.242 2.19 1.715 -8.106 4.063** 2.692 1.605*
Age 2.431 1.353* 1.727 0.912* 0.915 1.254 1.467 0.857*
Married 1.737 10.14 11.11 5.72* -7.059 9.78 11.202 5.625**
Good Health -1.938 13.58 -8.622 6.295 13.76 13.04 -9.202 6.138
Black -20.37 12.42 -20.66 7.68*** -27.83 12.27** -17.9 7.601**
Middle Generation
Years of Schooling 0.463 1.447 -0.079 0.796 0.465 1.44 -0.154 0.795
Age 0.084 0.667 -0.382 0.382 0.145 0.664 -0.387 0.381
Married -5.404 9.332 -3.971 6.102 -8.623 9.305 -5.197 6.089
No. of Children (Grandkids) -0.453 1.455 -0.071 0.765 0.06 1.446 -0.055 0.762
Substitutes
No. of Siblings in Middle Generation 0.447 1.793 -1.663 0.958* 0.332 1.784 -1.701 0.956*
Wage of Childcare Workers ($ per hour) 4.257 2.458* 3.332 1.561** 4.598 2.448* 3.175 1.556**
Other Controls
Wealth of Grandparent ($0,000) 0.123 0.031*** 0.143 0.028***
Included Middle Generation in Will 4.291 7.897 6.937 5.083 1.125 7.889 5.28 5.068
Gave a Deed to Middle Generation 104.6 39.66*** 9.712 19.38 103.9 39.38*** 11.72 19.33
Expect future help from Middle Generation -8.201 7.88 2.573 4.783 -3.214 7.802 2.089 4.746
Mills 10.59 25.58 -12.74 14.77 -30.91 23.34 -13.17 13.61
Time Dummies

R2

No. of Observations
Lee Two Step Regressions using Logistic selection correction; Standard Errors adjusted for Clustering; *** Significant @ 1%, ** Significant @ 5%, * Significant @ 10% 

8504 8504 8504 8504
0.04 0.06 0.04 0.07

x x x x

Table A4b Net Financial Transfers

Variable Dependent Variable: Weekly Net Financial Transfers
Work Retirement Work Retirement



Variable
M.E s.d M.E s.d M.E s.d M.E s.d

Predicted Hours Care in Work 0.354 0.065*** -0.092 0.08 -0.381 0.065*** -0.264 0.064***
Predicted Hours Care in Retirement -0.452 0.081*** 0.109 0.099 0.482 0.085*** 0.333 0.082***
Predicted Net Transfers in Work -0.008 0.002*** -0.006 0.003** 0.007 0.002*** -0.003 0.002
Predicted Net Transfers in Retirement 0.024 0.005*** -0.002 0.007 -0.028 0.006*** -0.015 0.005***
Grandmother
Wage ($ per hour) -0.149 0.019*** 0.035 0.013*** 0.035 0.015** 0.047 0.013***
Other Income ($'00 per week) -0.048 0.010*** 0.015 0.011 0.062 0.011*** 0.038 0.009***
Years of Schooling 0.122 0.015*** -0.027 0.014* -0.016 0.012 -0.03 0.012**
Age -0.015 0.006** 0.029 0.010*** 0.058 0.008*** 0.046 0.007***
Married 0.085 0.022*** 0.057 0.059 0.259 0.033*** 0.153 0.040***
Good Health -0.028 0.034 -0.153 0.085* -0.391 0.034*** -0.301 0.049***
Below early SS Age (<62) -0.053 0.019*** -0.074 0.019*** -0.062 0.019*** -0.076 0.019***
Above usual SS Age (≥ 65) 0.096 0.018*** 0.065 0.019*** 0.083 0.019*** 0.059 0.019***
Black 0.455 0.033*** -0.184 0.145 -0.61 0.076*** -0.426 0.097***
Other Controls
Wealth of Grandparent ($0,000) 0.002 0.001* 0.003 0.001***
Included Middle Generation in Will 0.365 0.055*** 0.22 0.052***
Gave a Deed to Middle Generation -0.662 0.015*** -0.08 0.298
Expect future help from Middle Generation 0.186 0.053*** 0.022 0.044
Time Dummies

Pseudo-R2

No. of Observations
Marginal Effects from Logit Regressions on Pooled Cross Section
Standard Errors adjusted for Clustering; *** Significant @ 1%, ** Significant @ 5%, * Significant @ 10% 

8504 8504 8504 8504
0.2 0.21 0.21 0.22

Table A5 Marginal Effects for Structural Form Retirement Equation

Dependent Variable: Self Reported Status = 1 if Retired and 0 Otherwise

x x x x



Variable
Grandmother M.E s.d M.E s.d M.E s.d M.E s.d
Wage ($ per hour) -0.051 0.004*** -0.036 0.011*** -0.035 0.003*** -0.031 0.009***
Other Income ($'00 per week) 0.002 0.002 0.003 0.003 0.006 0.003* 0.008 0.004**
Years of Schooling 0.06 0.007*** 0.02 0.007*** 0.038 0.006*** 0.02 0.007***
Age 0.018 0.004*** 0.017 0.005*** 0.031 0.005*** 0.027 0.008***
Married 0.193 0.020*** 0.107 0.037*** 0.142 0.021*** 0.107 0.034***
Good Health -0.27 0.037*** -0.149 0.060** -0.14 0.040*** -0.096 0.050*
Below early SS Age (<62) -0.067 0.036* 0.042 0.046 -0.109 0.034*** 0.02 0.05
Above usual SS Age (≥ 65) 0.137 0.047*** 0.08 0.056 0.107 0.043** 0.089 0.063
Black 0.048 0.029* 0.015 0.02 0.054 0.025** 0.044 0.025*
Middle Generation
Years of Schooling 0.002 0.004 -0.001 0.003 0.001 0.003 -0.001 0.003
Age -0.001 0.002 0.0001 0.001 0.001 0.002 0.001 0.001
Married 0.028 0.029 0.026 0.023 0.031 0.026 0.03 0.025
No. of Children (Grandkids) 0.001 0.003 0.001 0.002 -0.008 0.002 -0.00001 0.002
Substitutes
No. of Siblings in Middle Generation -0.015 0.006*** -0.013 0.006** -0.007 0.005 -0.007 0.005
Wage of Childcare Workers ($ per hour) 0.007 0.006 0.011 0.006** 0.006 0.005 0.007 0.005
Other Controls
Wealth of Grandparent ($0,000) 0.005 0.001*** 0.002 0.002
Included Middle Generation in Will 0.023 0.016 0.04 0.019**
Gave a Deed to Middle Generation 0.13 0.056** 0.133 0.059**
Expect future help from Middle Generation -0.047 0.048*** -0.055 0.020***
Time Dummies

Pseudo-R2

No. of Observations
Marginal Effects from Logit Regressions on Pooled Cross Section; Standard Errors adjusted for Clustering; *** Significant @ 1%, ** Significant @ 5%, * Significant @ 10% 

100017 100017 100017 100017
0.18 0.2 0.21 0.23

Table A6 Marginal Effects for Reduced Form Retirement Equation

x x x x

(a) Dummy = 1 if Not Working for Pay (b) Dummy = 1 if Self Report Retired



Grandmother M.E s.d M.E s.d M.E s.d M.E s.d
Wage ($ per hour) 0.221 0.068*** -0.038 0.042 0.211 0.055*** -0.030 0.036
Other Income ($'00 per week) -0.01 0.007 -0.013 0.008* -0.009 0.008 -0.012 0.008
Years of Schooling -0.454 0.111*** 0.043 0.063 -0.416 0.098*** 0.025 0.057
Age 0.078 0.033** -0.083 0.033** 0.503 0.033 -0.077 0.033**
Married -0.052 0.309 0.473 0.241* -0.090 0.275 0.516 0.267*
Good Health 0.086 0.466 0.176 0.295 0.299 0.41 0.065 0.28
Black -0.006 0.303 0.654 0.351* -0.002 0.031
Middle Generation
Years of Schooling 0.018 0.042 0.012 0.041 0.032 0.041 0.013 0.041
Age -0.046 0.020** -0.093 0.021*** -0.047 0.020** -0.092 0.021**
Married -1.111 0.336*** -1.165 0.364*** -1.191 0.337*** -1.217 0.365***
No. of Children (Grandkids) 0.023 0.034 0.041 0.032 0.024 0.034 0.035 0.032
Substitutes
No. of Siblings in Middle Generation 0.004 0.069* -0.110 0.068 -0.012 0.069 0.654 0.355*
Wage of Childcare Workers ($ per hour) 0.188 0.064*** 0.144 0.067** 0.174 0.064*** 0.149 0.067**
Other Controls
Wealth of Grandparent ($0,000) -0.001 0.001 -0.001 0.001
Included Middle Generation in Will -0.001 0.199 0.07 0.222
Gave a Deed to Middle Generation 0.391 1.21 1.891 0.851**
Expect future help from Middle Generation 0.802 0.195*** 0.716 0.206***
Mills -0.626 0.756 0.097 0.504 -1.081 0.604* 0.029 0.479
Time Dummies

R2

No. of Observations
Lee Two Step Regressions using Logistic selection correction; Standard Errors adjusted for Clustering; *** Significant @ 1%, ** Significant @ 5%, * Significant @ 10% 

100017 100017 100017 100017
0.02 0.03 0.02 0.03

x x x x

Table A7a Hours of Care

Variable Dependent Variable: Weekly Hours of Grandchild Care
Work Retirement Work Retirement



Grandmother M.E s.d M.E s.d M.E s.d M.E s.d
Wage ($ per hour) 0.093 0.074 0.013 0.044 0.084 0.066 0.012 0.042
Other Income ($'00 per week) -0.006 0.009 -0.014 0.007* -0.007 0.009 -0.009 0.008
Years of Schooling -0.179 0.114 -0.047 0.062 -0.163 0.104 -0.046 0.06
Age -0.020 0.037 -0.049 0.035 -0.019 0.035 -0.044 0.034
Married 0.217 0.294 0.334 0.241 0.295 0.28 0.385 0.239
Good Health -0.334 0.412 0.266 0.262 -0.446 0.387 0.17 0.258
Black 0.01 0.344 0.675 0.332** 0.037 0.348 0.662 0.337**
Middle Generation
Years of Schooling 0.03 0.045 0.013 0.038 0.032 0.045 0.019 0.038
Age -0.061 0.022*** -0.088 0.020*** -0.061 0.022*** -0.088 0.020***
Married -1.167 0.362*** -1.126 0.339*** -1.259 0.362*** -1.173 0.340***
No. of Children (Grandkids) 0.089 0.037** 0.014 0.03 0.084 0.037** 0.009 0.03
Substitutes
No. of Siblings in Middle Generation -0.055 0.074 -0.104 0.063 -0.074 0.074 -0.116 0.063*
Wage of Childcare Workers ($ per hour) 0.07 0.039 0.212 0.063*** 0.07 0.069 0.216 0.063***
Other Controls
Wealth of Grandparent ($0,000) -0.0001 0.002 -0.002 0.002
Included Middle Generation in Will 0.07 0.216 0.064 0.206
Gave a Deed to Middle Generation -0.108 1.416 1.907 0.801**
Expect future help from Middle Generation 0.753 0.211*** 0.712 0.192***
Mills -0.835 0.696 0.417 0.539 -0.748 0.611 0.356 0.495
Time Dummies

R2

No. of Observations
Lee Two Step Regressions using Logistic selection correction; Standard Errors adjusted for Clustering; *** Significant @ 1%, ** Significant @ 5%, * Significant @ 10% 

100017 100017 100017 100017
0.02 0.02 0.02 0.03

x x x x

Table A7b Hours of Care

Variable Dependent Variable: Weekly Hours of Grandchild Care
Work Retirement Work Retirement



Grandmother M.E s.d M.E s.d M.E s.d M.E s.d
Wage ($ per hour) 7.051 2.119*** 0.277 1.012 6.109 1.731*** 0.421 0.874
Other Income ($'00 per week) 2.032 0.229*** 1.631 0.184*** 1.587 0.243*** 1.069 0.193***
Years of Schooling -6.785 3.516* 3.274 1.537** -5.529 3.075* 2.139 1.385
Age 1.431 1.026 1.233 0.808 0.508 1.019 0.805 0.795
Married -16.68 9.727* 18.5 6.652*** -19.06 8.664** 16.64 6.506**
Good Health 1.264 14.45 3.636 7.229 8.195 12.98 1.832 7.073
Black -24.74 9.550* -16.28 8.609* -20.4 9.601** -10.16 8.649
Middle Generation
Years of Schooling 0.386 1.288 1.185 0.993 0.166 1.286 0.417 0.991
Age -0.407 0.637 -0.258 0.518 -0.45 0.636 -0.255 0.514
Married -14.63 10.58 -9.569 8.92 -6.83 10.58 -13.12 8.902
No. of Children (Grandkids) -0.101 1.062 0.172 0.78 -0.016 1.063 0.263 0.776
Substitutes
No. of Siblings in Middle Generation -0.777 2.17 -0.575 1.668 -0.477 2.155 -0.851 1.656
Wage of Childcare Workers ($ per hour) 3.139 2.016 4.609 1.643*** 2.2 2.019 4.144 1.638**
Other Controls
Wealth of Grandparent ($0,000) 0.23 0.038*** 0.23 0.029***
Included Middle Generation in Will -1.916 6.261 10.72 5.41**
Gave a Deed to Middle Generation 19.11 38.16 28.04 20.76
Expect future help from Middle Generation -1.425 6.113 1.873 5.015
Mills -8.51 23.08 -0.465 12.36 -18.83 19.26 3.999 11.677
Time Dummies

R2

No. of Observations
Lee Two Step Regressions using Logistic selection correction; Standard Errors adjusted for Clustering; *** Significant @ 1%, ** Significant @ 5%, * Significant @ 10% 

100017 100017 100017 100017
0.04 0.04 0.04 0.05

x x x x

Table A8a Net Financial Transfers

Variable Dependent Variable: Weekly Net Financial Transfers
Work Retirement Work Retirement



Grandmother M.E s.d M.E s.d M.E s.d M.E s.d
Wage ($ per hour) 5.392 2.448** 0.7 1.055 9.913 2.260*** 0.375 0.986
Other Income ($'00 per week) 2.116 0.276*** 1.676 0.163*** 1.324 0.321*** 0.611 0.181***
Years of Schooling -3.402 3.795 2.951 1.489** -9.208 3.580** 1.584 1.417
Age 1.144 1.218 1.17 0.841 -1.805 1.226 1.165 0.804
Married -10.06 0.9769 17.89 5.809*** -27.08 9.727*** 16.39 5.69***
Good Health 8.443 13.73 -2.347 6.317 35.81 13.19*** -8.609 6.143
Black -16.67 11.39 -24.8 8.013*** -21.66 12.25* -15.21 8.021*
Middle Generation
Years of Schooling 0.476 1.467 1.249 0.917 -0.484 1.561 0.12 0.911
Age -0.758 0.712 -0.121 0.481 -0.73 0.752 -0.157 0.475
Married -10.8 11.99 -11.92 8.181 -17.07 12.76 -14.64 8.106*
No. of Children (Grandkids) -0.223 1.206 0.218 0.723 -0.150 1.279 0.331 0.714
Substitutes
No. of Siblings in Middle Generation 0.61 2.448 -1.711 1.518 1.477 2.594 -2.16 1.5
Wage of Childcare Workers ($ per hour) 2.962 2.267 4.361 1.520*** 2.121 2.41 3.679 1.507**
Other Controls
Wealth of Grandparent ($0,000) 0.434 0.059*** 0.448 0.037***
Included Middle Generation in Will -7.367 7.606 8.958 4.904*
Gave a Deed to Middle Generation 23.89 47.67 25.85 19.11
Expect future help from Middle Generation 1.188 7.391 2.235 4.578
Mills -7.736 23.35 -3.386 13 -75.45 20.41*** -11.84 11.79
Time Dummies

R2

No. of Observations
Lee Two Step Regressions using Logistic selection correction; Standard Errors adjusted for Clustering; *** Significant @ 1%, ** Significant @ 5%, * Significant @ 10% 

100017 100017 100017 100017
0.03 0.04 0.05 0.06

x x x x

Table A8b Net Financial Transfers

Variable Dependent Variable: Weekly Net Financial Transfers
Work Retirement Work Retirement



Variable
M.E s.d M.E s.d M.E s.d M.E s.d

Predicted Hours Care in Work -0.066 0.017*** -0.095 0.018*** -0.009 0.017 0.022 0.016
Predicted Hours Care in Retirement 0.028 0.011** 0.016 0.016 0.119 0.017*** 0.09 0.017***
Predicted Net Transfers in Work 0.001 0.001 0.002 0.001 -0.015 0.001*** -0.011 0.001***
Predicted Net Transfers in Retirement 0.002 0.001** 0.002 0.001 0.003 0.001*** -0.002 0.001*
Grandmother
Wage ($ per hour) -0.007 0.006 -0.016 0.004*** 0.046 0.001*** 0.034 0.005***
Other Income ($'00 per week) -0.003 0.002* -0.004 0.002* 0.029 0.003*** 0.017 0.002***
Years of Schooling -0.018 0.008** -0.016 0.008** -0.017 0.005*** -0.009 0.004**
Age 0.012 0.003*** 0.013 0.003*** 0.036 0.004*** 0.023 0.004***
Married 0.059 0.038 0.109 0.032*** -0.121 0.023*** -0.094 0.025***
Good Health -0.202 0.021*** -0.243 0.034*** -0.106 0.021*** -0.036 0.032
Below early SS Age (<62) -0.039 0.017** -0.052 0.020*** -0.072 0.017*** -0.07 0.017***
Above usual SS Age (≥ 65) 0.014 0.02 0.053 0.019*** 0.051 0.016*** 0.065 0.014***
Black 0.044 0.035 0.059 0.030* -0.226 0.044*** -0.218 0.040***
Other Controls
Wealth of Grandparent ($0,000) -0.001 0.003* 0.006 0.001***
Included Middle Generation in Will 0.015 0.019 0.012 0.017
Gave a Deed to Middle Generation -0.063 0.082 0.223 0.035***
Expect future help from Middle Generation 0.023 0.04 -0.266 0.019***
Time Dummies

Pseudo-R2

No. of Observations
Marginal Effects from Logit Regressions on Pooled Cross Section
Standard Errors adjusted for Clustering; *** Significant @ 1%, ** Significant @ 5%, * Significant @ 10% 

100017 100017 100017 100017
0.17 0.18 0.23 0.24

Table A9 Marginal Effects for Structural Form Retirement Equation

(a) Dummy = 1 if Not Working for Pay (b) Dummy = 1 if Self Report Retired

x x x x


