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 Evidence from India’s Hindu Succession Act
Abstract: We use data on inheritance patterns over three generations to assess the impact of  changes in the Hindu succession Act in 1994 that grant daughters equal coparcenary birth rights in joint family property that were denied to daughters in the past. The causal effect is isolated by exploiting the variation in the timing of father’s death to compare within household bequests of land given to sons and daughters in the states of Maharashtra and Karnataka. We show that the amendment significantly increased the probability of daughters inheriting land, but that even after the passage of the amendment, significant bias against females persists. Our results also indicate a significant increase in educational attainment for daughters, suggesting an alternative channel of wealth transfer. 

1. Introduction
Although developing countries progressed tremendously in expanding women’s economic opportunities, asset endowments and ability will be critical for them to be able to make full use of the potential of these. Their ability to take advantages of these opportunities will depend on their inheritance. There is widespread view that inheritance perpetuates and may intensify inequalities arising originally from other causes. When the distribution of inherited wealth is highly unequal, the relative quantitative impact of this disparity on economic inequality is of considerable interest (Wedgwood 1929; Davies 1982).In recent years several studies have highlighted the importance of inherited assets as a share of total wealth of individuals and the role played by inheritances in the generation and transmission of lifetime resources (Blinder 1973; Stiglitz 1981; Cowell 1998). Parental bequests of material wealth and human capital investments represent important forms of intergenerational transfer that affect long term development in far reaching ways. In environments where informational imperfections and commitment problems limit the scope for raising capital against future earnings, modalities for transferring human or physical capital across generations will affect long-term development in far-reaching ways. They do so through their impact on the productivity of resource, the choices open to individuals, their trajectory of asset accumulation, and ultimately the distribution of political power. At low levels of development, land is a key asset and an essential source of livelihood. It is thus not surprising to find that societies have long developed rules to govern the way in which land is transferred across generations 
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(Baker and Miceli 2005; Platteau and Baland 2001)
. 
Partly because of a desire to avoid fragmentation of holdings, women’s ability to inherit has been restricted in many traditional societies, a limitation that continues remain in place in large parts of the developing world. In many of the societies affected, e.g. in large parts of Africa, widows or their daughters have no or only temporary rights to the land they held jointly, thereby lowering productivity and increasing their likelihood to be affected by land conflict ( Deininger and Castagnini 2006; Goldstein and Udry 2008). More importantly, in light of evidence documenting the importance of asset ownership for women’s bargaining power, livelihood opportunities, and the allocation of resources among members’ consumption and investment, low legal rights to women’s property may be at the root of broader patterns of inequality and gender discrimination. 
Although the underlying cultural and social dynamics are complex, legal change to improve women’s inheritance rights could thus provide a low-cost means to reduce gender discrimination and improve a wide range of socio-economic outcomes by women. However, empirical study of the topic is almost non-existent. Apart from a number of descriptive accounts noting that constitutional changes to establish equality of women before the law had little impact on real-world outcomes (Walker 2002), possibly because of low awareness, studies on inheritance are few and focus mainly on the distribution of wealth among different descendants 
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(Arnold 2001; Behrman and Rosenzweig 2004)
. Legal changes affect household behavior in terms of marriage (Ambrus, Field, and Torero 2009). Recent evidence points towards differences in inheritance rules affecting patterns of enterprise transition. More importantly, the fact that modifications in divorce laws in the US were had large and far-reaching impacts on female labor supply and asset accumulation as well as intra-marital violence and the rate of suicides, suggests that exploring the impact of legal changes with respect to gender may be an area where further study could yield significant insights of potentially high policy relevance far beyond India. 
India itself has a long history of legal activity to overcome a historical legacy of discrimination and high inequality, with varying levels of success. Following a vigorous campaign, the prevailing inheritance legislation was amended in 2005 to eliminate gender discrimination that had thus far prevailed in all but a handful of states that had amended the Act in 1994. The passage of sufficient time since the enactment of the amendment and the availability of individual data over three generations provides an opportunity to assess the impact of the legal change on women’s asset endowment (measured by the likelihood of inheriting land) and their educational status. 

Our identification relies on a difference-in-differences strategy to estimate the impact of the Hindu Succession Act amendment, comparing the inheritance of land to males and females by fathers who died before and after the amendment of the act in the states of Maharashtra and Karnataka. Placebo tests using hypothetical ‘amendment’ in 1982 increase our confidence in the results obtained. Our baseline results suggest that the amendment significantly increased the probability of daughters inheriting land although it was not effective in fully eliminating discrimination and the effect increased over time. Our results also point towards significant, quantitatively large, impacts on increased female education. Girls who started their education after the amendment came into force had 1.8 years more of educational attainment in 2006, than those who had just completed it at that point, relative to their brothers. All of this suggests that greater attention to inheritance laws in other countries may be warranted. Moreover, to the extent that increased impacts over time on female inheritance can be attributed to learning about the content of the amendment, it would appear that, in the Indian context, better dissemination of the 2005 legal changes law could significantly increase their potential impact on females’ economic or social outcomes. 

The paper is structured as follows. Section two provides context by drawing together the literature on inheritance and asset endowments, the importance of female asset endowments for a range of social and economic outcomes, and key provisions of India’s inheritance law before and after 1994 or 2005. Section three discusses estimation strategy, introduces the data used, and presents basic descriptive statistics. Section four presents empirical results for the probability of inheriting land as well as the amount inherited for siblings in generation one and for educational attainment in generation two before and after the amendment of the act. Section five concludes by drawing out implications for research and policy. 
2. Background and motivation
To the extent that inequality in opportunity for women can be traced to deep-rooted social norms and legal provisions, changes in inheritance legislation could be a cost-effective way of increasing female asset endowments and empowerment, thus bringing about some of the positive socio-economic outcomes associated with such changes. The literature demonstrates the effectiveness of legal changes in increasing a wide range of gender-specific outcomes and the far-reaching impacts of inheritance legislation. Recent gender-specific changes in India’s inheritance legislation provide thus an ideal setting to explore the extent to which legal arrangements could provide low-cost means to increase female asset ownership and the potential implications of such a shift. 
2.1 The importance of legal provisions concerning women’s inheritance 
Following studies demonstrating that receipt of income by females rather than males has a bigger effect on health outcomes by children (Thomas 1990), it is now widely recognized that a unitary household model may be a poor description of reality and that, with gendered differences in preferences, the way in which resources within the household are distributed will affect intra-household bargaining and a wide range of socio-economic outcomes (Eswaran and Anderson 2009). Among others, female asset ownership and women’s ability to control and access resources such as land and independent income has been shown is important for fertility, investment in children’s education health and nutrition, and well-being of future generations. In South Africa, female compared to male receipt of pensions had significant impact on anthropometric status of girls, reflective of differential preferences (Duflo 2003). In China, greater female income following agricultural reforms increased the survival rates for girls (Qian 2008). In India, exogenous increases in female income among lower castes significantly increased investment in schooling, particularly for girls (Luke and Munshi 2007). Increases in women’s bargaining power helped reduce fertility and rates of child mortality (Dyson and Moore 1983, Eswaran 2002). At a more descriptive level, studies in a range of countries find that children’s well being is strongly correlated with women’s income relative to men’s, as women devote a higher proportion of their income to family needs than do men (Strauss and Beegle 2000) and that, in India, women owning immovable property face lower risk of marital violence than those without property-less women in India (Agarwal and Panda 2005). 
In rural societies at low levels of development, large part of households’ endowment of physical capital is in the form of land which constitutes a key asset that serves not only as a source of livelihood but also as a safety net and a source of old-age support and status (Agarwal 1994). While human capital is equally important as a source of income (Estudillo et al. 2001) and exogenous changes in technology can shift land access within the household in favor of women 
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(Quisumbing et al.2004)
, most land is inherited (World Bank 2001). The fact that in many cultures inheritance regulations provide no or only very restricted rights to women can not only reduce productivity of land use (Udry 1996, Goldstein and Udry 2008) but also be a key source of gender discrimination and its permanence over time. 
Despite this, discussion of inheritance in the literature has been mostly gender-neutral, focusing instead on differences across children. The wealth model (Becker and Tomes 1979) uses the assumption that parents equalize returns to their education across children with different innate abilities whereas the strategic bequest model (Bernheim, Schleifer and Summers 1985) hypothesizes that parents assign bequests (inter vivos or post mortem) conscientiously to children in return for care and old-age support. In a developed country setting, an equal allocation rule seems to be generally followed (Behrman and Rosenzweig 2004). In developed countries, interactions between pre-existing norms, structural change, and migration, make issues more complex (Platteau 2009). 
Differences in inheritance legislation have been shown to affect economic outcomes and entrepreneurial activity in a cross-country setting (Panuzzi et al. 2009). More importantly, the potentially far-reaching impact of changes in legal provisions in family law is demonstrated in Bangladesh, the value of both dowry and prenuptial agreements increased when constitutional amendments to the Muslim Family Law erected legal barriers to polygamy and decreased after additional divorce costs were imposed on men (Ambrus, Field, and Torero 2009). Similarly, evaluation of state-level changes in divorce legislation 
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(Allen 1992; Friedberg 1998; Peters 1992; Wolfers 2006)
 points towards large impacts of legal arrangements in this sphere that are due to the changes in women’s bargaining power it brought about. 

Such changes arose because, by removing the requirement for spousal consent for divorce, the legislation changed the terms on which women could exit from an existing relationship. The fact that such changes were legislated at different points in time by individual states can be used for econometric identification. Empirically, the possibility of women to exit relationships is found to have led to a one-third reduction of domestic violence not just by ending violent relationships but also by reducing violence in relationships that were not dissolved (Stevenson and Wolfers 2006). It also reduced investment in marriage-specific capital while increasing  married and unmarried females’ labor force participation (Stevenson 2007). All this implies that the legal change affected not only the scope for household formation by those not yet married but, more importantly, that it also changed the bargaining power of spouses within existing marriages. 

A structural model viewing the intra-household distribution of power as affected by outside opportunities, including legislation on the assignment of property rights if the marriage is dissolved, and conditions in the marriage market (sex ratios) points in the same direction. For US data, the unitary model is not only rejected in favor of a bargaining model and passage of a divorce law favorable to women is estimated to be equivalent to a an asset transfer of $ 4,310 to females (Chiappori et al.). 

2.2 India’s Hindu Succession Act Amendment 

Although India’s constitution provides for equality before law, females’ ability to inherit equally to males in case of intestate succession was historically limited by the fact that, under the mitakshara system that is applicable in most states, rights to ancestral or joint family property limited to a group, called the coparcenary, that includes only male member of the dynasty. Coparceners acquire notional shares in joint family property (which includes land), to be realized upon inheritance, but coparcenership is limited to males. The 1956 Hindu Succession Act (HSA) which formalizes modalities of inheritance established females’ right to inherit but failed to make them coparceners. This implies that, upon intestate death of a Hindu head of household, each of the male coparcener first receives his share of the joint family property, a process to be followed by the distribution of the deceased person’s notional share of joint property among all male and female heirs, normally in equal shares. To illustrate, letting m be the number of (male) coparceners and f the number of additional females who are entitled to an equal share, intestate succession of a Hindu head of household would have each of the former receive a share of [(1/(m+1))+ (1/(m+1))/(m+f)] whereas each of the latter will receive only (1/(m+1))/(m+f) with the difference being the coparcener share. 
To eliminate the gender inequality that could arise from such practices, a number of states amended the 1956 HSA by stipulating that the daughter of a coparcener will become a coparcener herself by birth, i.e. acquire a status equal to that of a son. These amendments, wording for which was largely identical across states, were enacted by Andhra Pradesh, Maharashtra, Karnataka, and Tamil Nadu in 1986, 1989, 1994, and 1994, respectively. Kerala abolished joint family property altogether in 1975 (Agarwal 1994). Not surprisingly in view of the challenges involved in drawing up a will and registering it with the relevant authorities, wills are virtually non-existent in rural India (Agarwal 1995) This is justified as in rural India formal wills are rarely made and that the changes in entitlements introduced by the Hindu Succession Act Amendments (HSAAs) cannot be willed away. They thus constitute an interesting natural experiment that can allow us to explore whether changes in inheritance legislation can help improve women’s asset ownership and their socio-economic status. Such an assessment will not only be relevant for other countries beyond India but, in view of the fact that in 2005, the HSAA’s coverage was expanded to cover the entire nation, essentially along the terms of the original states, also have direct implications for the country’s domestic policy debate. 
Given that a plethora of socially progressive legislation in India which, for example, aimed to modify deep rooted social practices such as dowry, is judged to have had little effect in practice (Anderson 2003), whether or not such an effect materialized, will be an empirical question. Such concerns are reinforced by studies in other contexts suggesting that even very gender-positive legislation failed to become effective as females were either reluctant or unable to enforce compliance because doing so would have exposed them to social sanctions that would have made them worse off overall (Khadiagala 2001). It is generally assumed that, for legislation to have an impact, three conditions must be in place, namely (i) those affected must be aware of the content and implications of the law; (ii) compliance must provide advantages that are larger than the cost of pushing for enforcement; and (iii) substitution effects, whereby the law’s letter but not its spirit is complied with are ruled out (e.g. higher transfers through inheritance are outweighed by simultaneous reductions in schooling). 
Surprisingly, a recent study on this finds generally positive, though not always very robust, effects (Roy 2008). The fact that the HSAA applied to Hindus but not other religions and among Hindus only to daughters not yet married at the time of the Act’s passage, is used to estimate the impact of the legal change using the National Family Health Survey. The outcome of interest is female empowerment, proxied by three self-reported indicators of social and economic freedom. While underlying reasoning  is similar to our approach, there are two key differences. First, we look at impact in a range of dimensions, including actual inheritance, age at marriage as an indicator of women’s bargaining power, and educational attainment and explore channels through which the HSAA may have affected outcomes, rather than only focusing on end results of empowerment. Second, to eliminate potential bias due to unobserved household characteristics which may be an issue in Roy’s case, we use household-level fixed effects, thus identifying effects of the legislation from within-household differences between brothers and sisters depending on whether certain decisions were taken before or after the reform. Placebo tests to check the underlying assumption of parallel trends are used wherever possible. 
3. Hypotheses, data, and estimation strategy

Our empirical strategy focuses on three groups of outcome variables, namely (i) comparing the likelihood of receiving land inheritance by females and . males in the same household before and after the HSAA came into force; (ii) age at marriage, as a proxy of bargaining power, by females who married before or after the coming in force of the HSAA as compared to their brothers; and (iii) educational attainment by girls and . boys depending on whether their educational decisions were completed before or after the coming into force of the HSAA. We first describe data and the intuition underlying our choice of variables and identification strategy, followed by descriptive statistics and the estimating equations.  
3.1 Data and hypotheses 

We use data from the 2006 Rural Economic and Development Survey (REDS) conducted by the Indian National Council for Applied Economic Research. In addition to information included in standard multi-purpose household surveys, the REDS contains basic information on the household head’s father and his or her siblings as well as their children, allowing us to measure inter-generational transfers of key assets. Availability of data only for a subset of states leads us to focus on Maharashtra and Karnataka. As our strategy relies on intra-household variation, we drop the few non-Hindus in these states to obtain a sample of 1,371 households with 10,565 individuals in three generations for analysis. Figure 1 plots the density distribution of birth years, illustrating that the average (notional) ages for the 1371 male members of generation I, the 6451 members of generation II, and the 2743 members of generation III is 85, 49, and 23 years, respectively. Only 318 generation I individuals are still alive while 641 died before 1994, implying that succession followed the provisions of the 1956 HSA, and 412 died between 1994 and 2006 so that the provisions of the HSAA were applicable. 

To measure whether inheritance post-1994 differed from what had been observed before, we focus on the probability of receiving inheritances of land as the main indicator for a number of reasons, both substantive and operational. First, contrary to other types of assets, land is mostly joint family property, implying that its inter-generational transfer has to follow the provisions of the (amended or original) HSA that cannot be modified through a will. Second, in rural India, land is the main asset and source of livelihood, status, and social security; in fact for land owning households in our sample, it accounts for almost two thirds of total asset value. Finally, in contrast to inter-generational transfers of other assets, data on which will be noisy and difficult to collect, whether or not land was inherited by individuals is easily obtained via recall and tends to be less noisy than almost any other conceivable variables. 
For all males and females in generation II we have information on basic individual attributes (education, land ownership, number of children, year of marriage), spouse characteristics, if land was inherited, and whether -and if yes when- the generation I head passed away. This allows us to use variation between brothers and sisters within the same household, depending on whether the father died before or after the year when the HSAA became effective (1994) to assess the impact of the legal change. Identification relies on the fact that the amendment aimed to change the likelihood of receiving inheritance by  females but not males and ‘treatment’ is defined as the generation I head having died after the Act’s coming into force in 1994. Formally, the estimation equation (for generation II individuals) is:

ygkj = α0+ α1 Fgk + α3 Fgk * Dj + α4 Xgkj * Fgk * Dj + (j +(gk +εgkj
 
(1)

where ygkj is a dummy for whether individual of gender g, born in year k, in household j inherited any land, Fgk and Dj are indicator variables for females and whether or not the father died after 1994 when the HSA had been amended, Xgjk is a vector of parental characteristics that include in particular education and land holding, and (j are household fixed effects to control for time invariant household characteristics including whether or not the head had died. The variable of primary interest is α3, the estimate of the amendment-induced increase in females’ likelihood to inherit land. We include a complete set of gender specific year of birth fixed effects ((gk) to control time varying aggregate factors that might independently affect relative inheritance patterns by males and females. To allow potential impacts of the HSAA to vary over time, e.g. because of the time required to disseminate the law or for households to understand its implications, we also estimate specifications where Fgk*Dj is further interacted with dummies for the year of death by the head in generation I. These also provide an additional robustness check. Identification relies on the assumption is that in the absence of the reform there would have been no differential changes in the likelihood of receiving  land inheritance between sons and daughters over this time period. To test the robustness of our results, we also postulate a hypothetical reform in 1982 to examine whether our coefficient estimates are mistakenly picking up other unobserved factors, e.g. trends in inheritance between households whose generation I head died before or after 1994, that were independent of legal provisions. In some sense, this is equivalent to a test of the assumption of parallel trends. 

While use of land inheritance as an outcome variable has many advantages, including the fact that it is this variable which the HSAA aimed to modify, it has the disadvantage of being irrelevant for the large number of landless households. As discussed above, analysis of land inheritance is possible only for a sub-sample and the possibility of inheritance substituting for human capital transfers cannot be excluded a priori, requiring us to add an analysis of human capital.

To remedy this, we use age at marriage as an alternative outcome variable. The justification is that, even in cases where actual inheritance has not yet occurred, the fact that a woman can expect to inherit land or other property from her parents will increase her bargaining power, reducing the pressure to get her married early or enabling her to resist pressure for early marriage. In India, an early age at marriage has been shown to be associated with lower educational attainment, higher maternal mortality, and high levels of child malnutrition (Caldwell et al 1983, Marimuthu 2008). Use of the second generation sample that includes all of the sisters of the head as compared to their brothers for marriages that occurred before and after the HSAA came into force in our states allows us to apply the same strategy as in equation (1). The identification assumption is that in the absence of the reform there would have been no differential changes in marriage outcomes for men and women over this time period. Similarly, placebo tests using hypothetical ‘amendment’ in 1982 are performed to test whether our coefficient estimates are mistakenly picking up trends in socio-economic measures that were independent of legal provisions.
In rural societies, human capital, mainly in the form of education, is a key way of transferring wealth across generations. If girls have a comparative advantage in human capital- rather than land-intensive economic pursuits (Estudillo, Quisumbing and Otsuka 2001), one could even imagine a situation where compliance with the letter of the HSAA could, through a reduction of the amount of education transferred to girls, fail to improve women’s asset access. In fact, if parents decide to comply with the HSAA and transfer more land and other assets to girls but simultaneously reduce the amount of human capital they provide them with, this could even make them worse off. To account for this, analysis of intergenerational transfers of human capital, in addition to those of land, will be useful. It has the added advantage of being able to include households who were landless in generation I and who thus had a zero probability of inheriting land as well as those where the generation I head is still alive. Given India’s large share (about 30% in our sample) of landless households who are more likely to be poor, such analysis will be of policy interest.
We do so by analyzing the level of educational attainment by generation III individuals and compare relative changes in the level of female and  male educational attainment between cohorts who completed educational decisions before and after the coming in force of the HSAA. As the educational decisions for women in generation II had all been completed by the time the HSA had been amended, the only viable way of exploring potential human capital effects is to focus on elementary education in the third generation whose (expected) inheritance is not (yet) observed. We focus on elementary education of girls and boys who were less than 6 years old in 1994 so that their decisions would have been affected by the HSAA as compared to those who were 14 years or older in 1994 implying that, since they were supposed to have had completed elementary education by then, their schooling decision was not affected by the Act. Children who were between 6 and 14 years old in 1994 are excluded to avoid contamination of results. The equation to be estimated then becomes 

Egkj = α0+ α1 Fgk + α3 Fgk * Dj + α4 Xgkj * Fgk * Dj + (j +(gk +εgkj
 
(2)

where all variables are defined as above and the only difference is that Dj now refers to a dummy indicating that the individual was less than 6 years old in 1994. The identification assumption is that, in the absence of legal reform,  the attainment of elementary education by girls compared to boys would not have changed once household fixed effects and year-of birth dummies are included. 

3.2 Descriptive statistics 

Table 1 presents descriptive statistics, separately by generation, to illustrate the key variables used in our empirical analysis. Panel A refers to the 1371 male members of generation I, some 23% of who are still alive, and 47% and 30% of who had died before or after the HSAA came into force in 1994, respectively. The importance of land is illustrated by the fact that for the 85% of households who owned land in generation I, land made up almost two thirds (59%) of total wealth.
 While differences in age and associated characteristics are in line with expectations, none of these characteristics are statistically significant different between those who died before and after 1994.
 

Panel B provides descriptive data on 6,451 individuals in generation II, separately for males and females. There are significant differences in educational attainment between males and females that are also reflected in the education by females’ spouses. Similarly, while 53% of individuals have inherited land, very few (5% of males and 3% of females) had received intra-vivos transfers. More interestingly, more than two thirds (67%) of males, compared to 11% of females whose father had died before 1994 inherited any land, a difference that is not statistically significant. As this is also an explicit contravention of the 1956 HSA which requires inheritance by females, albeit of a smaller share than by males as they are not coparceners, it suggests that legal provisions are not always adhered to. Using the fact that 15% of males and 12% of females were married after 1994, we can also split the sample similarly into those who married before and after 1994, something that indicates little difference in this variable. This would be consistent with the notion that (i) the majority of wealth is transferred at the time of father’s death rather than in the form of inter-vivos transfers and (ii) parents are averse to the inequality that would arise of following the letter of the law. 

Beyond that, we find few significant differences in individual characteristics that are determined before marriage and that will not be correlated with age effects. At the same time, information on key attributes of the current household (i.e. the education by the spouse, land ownership, and number of children) may point to at least some impact of the legal changes although these may still be driven by unobservables, requiring us to analyze in more detail using within-household variation and controlling for other factors. For instance, comparing spouse’s education (or number of children or household land ownership) of generation II individuals using the same strategy as above is likely to lead to biased results because the spouse’s of  men are likely to have been benefited from HSAA. If, for example, the head’s wife or head’s brothers wife is a beneficiary of HSAA then comparing marriage market outcomes of  sisters and brothers of the head would contaminate our results.  Such potential general equilibrium effects would make generation II men and women comparisons of certain marriage market outcomes potentially problematic. We therefore need to find a variable that would allow us to measure the effect of HSAA in a robust way. Analysing age at marriage of generation II men and women  represents a potentially clean way as identification would rely on the assumption that in the absence of the reform  there would have been no differential changes to to the age at marriage of generation II men and women over this time period.
Panel B shows that the average age at marriage for generation II males is 21.5 years while that of females is 17.88 years that is remarkably close to the legal age at marriage for men and women in India. Interestingly, we find that the average age at marriage for women whose marriages occurred before HSAA was 17.57 years and it jumps dramatically to 20.59 years for women whose marriages occurred after HSAA, while for men, the age at marriage increases from 21 years to 25.31 years for marriages occurring before and after HSAA. How much of this can be attributed to the HSAA as compared to broader social trends is a question that requires econometric analysis. 
Panel C presents information on educational attainment of  generation III individuals in 1994. We distinguish three age groups, based on the likelihood that these individuals’ decisions on primary education may be affected by the passage of the HSAA; primary education decisions for those between 0 and 5 years in 1994 (or between 14 and 19 in 2008) would certainly have been made after the amendment had come into force. By comparison, decisions for 14-19 years olds would, under the assumption of primary education being completed at age 14, all have been made before the HSAA had come into force. This allows us to define the first group as “treated” and compare it to the “control” provided by the second group as will be in more detail explained below, individuals as those individuals who were less than 6 years old in 1994. We note that the head had 3.96 children on average, of which 47 percent are female, who received on average only 4.39 years of schooling. While we observe a stark difference between males, whose level of primary attainment decreased continuously from the old towards the young (from 2.4 to 2.1 years), exactly the opposite is true for females, where younger ones are significantly more educated (with an increase from 1.3 to 2.3 years). How much of this is attributable to the HSAA as compared to broader social trends is a question that requires econometric analysis. 

4. Econometric results
Results from econometric analysis of land inheritance, age at marriage, and educational attainment, point towards highly significant and positive impacts of the amendment. While the inheritance-effect is not large enough to compensate for females’ underlying disadvantages, it is highly significant. The estimated impact on girls’ level of education is sufficiently large to put them on an equal footing with boys. We also find modest increases in the age at marriage for females post HSAA as compared to men suggesting favorable socio-economic status of women. 
4.1 Land inheritance 
Results from different specifications of a linear probability model of equation (1) for the 4,487 individuals in 932 land owning households where the head’s father had deceased are presented in table 2. In addition to a basic specification (col. 1), we present results exploring over-time variation in possible HSAA-effects varied time (col. 2 and 3), their dependence on households’ initial endowments (col. 4), or variation with year of marriage. These are complemented by a placebo test for a hypothetical legal change in 1982 rather than 1994 in col. 6. Gender specific year of birth fixed effects as well as household fixed effects are included throughout.
The basic result in col. 1 suggests that, after controlling for all fixed effects, females are significantly less likely (by 76 percentage points) to inherit land than males. Females whose father died after the HSAA had become effective in 1994, had a significantly higher probability, by 26 points, of inheriting land than those whose father died before 1994. It points towards a clear and relatively large impact of the HSAA on increasing females’ probability of inheriting land while implying that the legal change alone was insufficient to bring about full gender equality in the probability of land inheritance. 

To allow for the possibility that learning increases the effect of the legal change over time and to check the robustness of our results, we include binary variables to indicate whether death (and thus inheritance) occurred immediately before (1989-94) or after (1995-2000) the legal change or with some lag (i.e. from 2001 onwards). Results indeed point towards no effect pre-reform, thereby increasing our confidence in this being a causal effect. At the same time, we find a slightly lower point estimate (of 22% compared to 32%) in the first as compared to the second post-amendment period which may be due to diffusion leading to increased knowledge of the act. Results from the relevant tests
 illustrate that we can reject equality of coefficients between pre- and post- and between the first and second post-reform periods but that even in the second period, the HSAA failed to compensate for the anti-female bias inherent in land inheritance in India. 
Figure two provides a plot of estimated coefficients on the Fik*Dj interaction with year of death, together with the 95% confidence interval to explore potential variation over time in the size of the estimated effect of the HSAA. Before 1994, coefficients fluctuate around zero, and are statistically insignificant throughout, suggesting that there no detectable change in land bequests to daughters. After 1994, we note an increase that tends to persist, and shows a modest, but statistically significant, increasing trend thereafter. As the timing of death can plausibly be considered orthogonal to secular trends in woman’s inheritance, the graph lends support to the identification strategy and validity of the estimated causal effect of the HSAA.
To explore the extent to which estimated effects may be driven by parental background, we include interactions of the treatment variable with the level of education and land endowment by the generation I head. While some arguments, e.g. greater awareness of legal changes and quicker learning by the more educated, might lead one to expect reform effects to increase with the father’s level of education, the regression does not support such a relationship in the data. By contrast, reform effects are estimated to be slightly more pronounced for households whose head owned lower amounts of land although the magnitude of the estimated interaction is small by any means. Results point towards a slight increase in the magnitude of α3, the coefficient of interest, from 0.26 to 0.31, with no loss of significance. 

Legal provisions clearly imply that the HSAA applies only to females who married after 1994 but not earlier. To test the extent to which this has been enforced, we include an indicator variable for not having been married in 1994 and its interaction with female. The lack of significance of the coefficient on the relevant variable suggests that the date of marriage matters less than the date of inheritance; in fact, the marginally negative coefficient on the female*unmarried interaction suggests that, controlling for other factors, females who were not married in 1994 may have a slightly lower probability of inheriting land than those who had been married. At the same time, the coefficient on the female * death interaction remains virtually unchanged, suggesting that asset ownership is affected more by actual inheritance than a hypothetical entitlement and that there are not too many intra-vivos transfers. 

To test whether our coefficient estimates are mistakenly picking up trends in inheritance that were independent of legal rulings, column 7 reports results from a placebo test that applies the same estimation strategy as above but sets the date of the reform to 1982 rather than 1994. While the strong anti-female bias persists, the coefficient on the female*death interaction is insignificant and even negative, suggesting that, within the same household, the probability of daughters, relative to sons, to inherit land did not change depending on whether the father died before or after 1982. This increases confidence in the validity of our results that the HSAA had some effect in correcting gender bias in the inheritance of land. From a substantive point of view, it is worth noting that, while we find a significant increase in female land inheritance, full gender equality in land inheritance remains a distant goal even after legislative reform. To the extent that the positive time trend can be interpreted as a result of learning by the affected households, this would suggest that, especially after the national extension of the HSAA in 2005, dissemination of the changed legal provisions might be desirable. 

4.2 Age at Marriage 

Table 3 shows the results from estimating (1) for the 5901 second generation sample that includes all of the ever-married siblings of the head whose marriages occurred before and after the HSAA came into force. The basic result in column 1 suggests that after controlling for gender specific year of birth and household fixed effects, females have a significantly lower age at marriage than men. On average, women’s age at marriage is 3.46 years lower than men. However, the age at marriage for both men and women within the household who married post 1994 is 4.9 years higher than if marriages occurred pre 1994. Interestingly, females who married after 1994 have a significantly higher age at marriage (by 0.58 years). This points towards a clear and positive impact of HSAA on increasing age at marriage for   females whose marriages occurred post HSAA. However, the relatively modest magnitude of the impact of 0.5 years implies that the legal change alone was not sufficient to bring about gender equality in age at marriage.

To explore the extent to which estimated effects may be driven by parental background, we include interactions of the treatment variable with the level of education and land endowment of the father. While some arguments, e.g. greater awareness of legal changes and quicker learning by the more educated, might lead one to expect reform effects to increase with the father’s level of education, the regression does not support such a relationship in the data. By contrast, reform effects are estimated to be slightly more pronounced for households whose head owned lower amounts of land although the magnitude of the estimated interaction is small by any means. Results point towards a slight increase in the magnitude of the coefficient of interest, from 0.58 years to 1.12 years with no loss of significance.

To test whether our coefficient estimates are mistakenly picking up trends in age at marriage that were independent of legal rulings, column 4 reports results from a placebo test that applies the same estimation strategy as above but sets the date of the reform to 1982 rather than 1994. While the strong anti-female bias persists, the coefficient on the female*married interaction is positive, but small and insignificant, suggesting that, within the same household, the age at marriage of daughters, relative to sons,  did not change depending on whether the marriage occurred before or after 1982. This increases confidence in the validity of our results that the HSAA had some effect in increasing age at marriage for women marrying after the amendment of the Act. In light of the view that early age at marriage is a substantial barrier to social and economic development in India, our results atleast provide some evidence suggesting a favorable outcome in the marriage market for women that could have larger implications for both maternal and child health outcomes in the future. 
4.3 Educational Attainment  
Results from estimating equation (2) are reported in table 4 for the basic regression (col. 1), specifications with interactions for initial land ownership and education by the household head (col. 2 and 3) to assess whether such effects varied by socio-economic status, and a placebo test (col. 4). We find that, after controlling for household fixed effects and gender specific year of birth dummies, girls’ level of elementary schooling is 2 years less than that that attained by boys. At the same time, the young cohort dummy, our proxy for the HSAA effect, is highly significant and positive, suggesting that girls whose educational decisions were made after the changed inheritance regime came into force had 1.8 years more of elementary schooling than the old cohort. The corresponding test illustrates that for the young cohort we can no longer reject the hypothesis of the structural disadvantage having been eliminated.
 Effects are estimated to not differ significantly by heads’ landlessness or level of education, suggesting that effects are relatively uniform across the socio-economic spectrum. 

At almost two years, the estimated effect is quantitatively very large, especially comparing to what has been in the literature on other programs. One of the few programs in this respect which, due a randomized roll-out, has been amenable to rigorous evaluation is that of oportunidades (earlier progresa) in Mexico that provides cash payments in return for school attendance by children. Estimated program effects in the range of 0.3 years, significantly below what is estimated here. Although adjustment is required for the fact that the educational impacts of inheritance reform will not be instantaneous, the large estimated effects, together with the limited cost of such reform imply that changing inheritance legislation is a potent mechanism to improve not only women’s asset ownership but also human capital accumulation by the next generation. 

To explore whether our estimates mistakenly pick up broader trends in educational attainment that are independent of legislative provisions, we repeat the placebo test described earlier by performing identical analysis for identically aged cohorts of young and old girls and boys in 1982. Results, as reported in col. 4, suggest that there is no corresponding increase in the educational attainment of younger as compared to older girls in 1982; in fact the point estimate for educational levels of the young cohort is negative, though insignificant. There could be two potential reasons for why we find a positive and significant effect of HSAA on educational attainment of girls. First, to the extent that girls’ asset ownership and educational attainment are complements rather than substitutes, parents may have an incentive to provide them with both in equal measure. Second, improved educational outcomes by children in generation III could be the result of women’s increased ability to control and access resources. Unfortunately, neither the mother’s level of asset ownership nor whether her father is still alive (or if not when he passed away) are observed, preventing us from exploring the underlying mechanisms more directly. 
5. Conclusion 

While developing countries have recently been considerable progress to equalize economic opportunities for women, inheritance legislation remains in many cases strongly biased against females in a way that may seriously reduce gender equality, especially in rural areas. Reform of inheritance laws in India, in the form of 1994 state-level amendments to the Hindu Succession Act, provides a chance to explore whether, and if yes to what the extent, such efforts have been effective, thus providing potentially important lessons for India (where similar changes have, in 2005, been made on a national scale), and for other countries where, although females have increased access to economic opportunities, lack of human or physical capital may prevent them from actually making use of these opportunities. 

We find that the HSAA significantly increased women’s probability of inheriting land, although it did not bring about full gender equality. At the same time, the finding of a very significant and large increase in female children’s levels of education that can be attributed to the HSAA suggest that the Act led to genuine female empowerment, rather than a substitution effect whereby parents did not change the total amount of (human and physical capital) assets transferred to their daughters and complied with the legal requirement in terms of physical asset transfers by reducing their human capital transfers to their daughters. Moreover, it also implies that the impact was not limited to landed households (although we find little evidence of differential effects by asset class). 

Our results suggest that expansion of the HSAA to all of India in 2005 could have considerable potential to bring about greater access to physical and human capital assets by women. In view of the fact that full equality in land inheritance remains some way off, and possibly also in view of increased awareness being one of the driving factors underlying greater impact, efforts at disseminating these legal provisions would be of great importance and might merit further support. Beyond India, it appears that, although it has been noted that dealing with inheritance legislation has to confront multiple cultural norms, it appears that doing so is not impossible and could in fact provide a very cost-effective means of increasing women’s asset ownership. Further micro-level research to explore potential mechanisms that can be used to hasten such change and help in enforcing legal arrangements, as well the impact of such arrangements on tangible outcomes in other contexts would be of great relevance. 

Table 1: Household characteristics 
	
	Total sample
	Father alive
	Father dead
	

	
	
	
	Died before 94
	Died after 94

	Panel A: GENERATION I
	

	Year of birth
	1927
	1940
	1920
	1932
	

	Land Ownership (%)
	0.85
	0.79
	0.82
	0.87
	

	Land Ownershp (acres)
	9.95
	7.72
	10.62
	9.95
	

	Education
	1.78
	1.83
	1.45
	1.63
	

	Spouse's Education
	0.78
	0.83
	0.74
	0.83
	

	Number of Male Children
	2.25
	2.24
	2.20
	2.36
	

	Number of Female Children
	2.30
	2.22
	2.32
	2.20
	

	No of observations (indivs.)
	1371
	318
	641
	412
	

	Panel B: GENERATION II
	

	Men
	
	
	
	
	

	Year of birth
	1956
	1962
	1950
	1961
	

	Years of Schooling
	4.45
	4.75
	3.78
	5.22
	

	Unmarried in 1994
	0.15
	0.27
	0.07
	0.18
	

	Inherited any land
	0.53
	0.05
	0.67
	0.70
	

	Amount of Land Ownership
	2.54
	1.97
	2.52
	2.98
	

	Spouse's Education
	1.71
	1.97
	1.35
	2.03
	

	Number of Children
	2.30
	2.51
	1.42
	1.57
	

	Age at Marriage
	21.52
	20.78
	21.55
	21.45
	

	No of observations (indivs.)
	3721
	842
	1451
	1171
	

	Women
	
	
	
	
	

	Year of birth
	1959
	1964
	1954
	1962
	

	Years of Schooling
	2.30
	2.91
	1.71
	2.74
	

	Unmarried in 1994
	0.12
	0.23
	0.07
	0.13
	

	Inherited any land
	0.17
	0.03
	0.11
	0.33
	

	Amount of Land Ownership
	2.88
	2.90
	2.63
	3.30
	

	Spouse's Education
	3.41
	3.78
	2.64
	4.23
	

	Number of Children
	2.45
	2.45
	2.25
	2.76
	

	Age at Marriage
	17.88
	17.93
	17.81
	18.03
	

	No of observations (indivs.)
	2730
	611
	1010
	855
	

	Panel C: GENERATION III
	

	Men (educational attainment)
	
	
	
	
	

	Aged 0-5 in 1994
	2.07
	2.01
	2.01
	2.21
	

	Aged 6-13 in 1994
	2.20
	1.78
	2.27
	2.31
	

	Aged 14-19 in 1994
	2.41
	2.72
	2.23
	2.75
	

	No of observations (indivs.)
	1487
	311
	756
	420
	

	Women (educational attainment)
	
	
	
	
	

	Aged 0-5 in 1994
	2.25
	2.27
	2.23
	2.27
	

	Aged 6-13 in 1994
	1.75
	1.62
	1.97
	1.96
	

	Aged 14-19 in 1994
	1.33
	1.22
	1.36
	1.26
	

	No of observations (indivs.)
	1256
	233
	673
	350
	


 
Table2: Effect of the Hindu Succession Act Amendment on the Inheritance of Land
	
	Treatment regressions

	Placebo



	Female
	-0.761
	-0.762
	-0.774
	-0.763
	-0.762
	-0.764
	-0.782

	
	[0.072]***
	[0.072]***
	[0.073]***
	[0.072]***
	[0.072]***
	[0.072]***
	[0.102]***

	Female*Father's Death
	0.257
	
	
	0.278
	0.314
	0.309
	-0.01

	
	[0.032]***
	
	
	[0.040]***
	[0.040]***
	[0.041]***
	[0.048]

	Female* Death Pre 1-6 Years
	
	
	-0.003
	
	
	
	

	
	
	
	[0.047]
	
	
	
	

	Female* Death Post0-5 Years
	
	0.22
	0.219
	
	
	
	

	
	
	[0.039]***
	[0.041]***
	
	
	
	

	Female* Death Post6+ Years
	
	0.315
	0.314
	
	
	
	

	
	
	[0.042]***
	[0.044]***
	
	
	
	

	Female* Death*Father's Educ.
	
	
	
	-0.003
	-0.001
	-0.001
	-0.002

	
	
	
	
	[0.002]
	[0.002]
	[0.002]
	[0.003]

	Female* Death*Father's Land 
	
	
	
	
	-0.047
	-0.047
	-0.013

	
	
	
	
	
	[0.011]***
	[0.011]***
	[0.016]

	Unmarried
	
	
	
	
	
	-0.019
	-0.15

	
	
	
	
	
	
	[0.055]
	[0.166]

	Female*Unmarrued
	
	
	
	
	
	-0.142
	-0.085

	
	
	
	
	
	
	[0.086]*
	[0.237]

	Female*Unmarried* Death
	
	
	
	
	
	0.127
	-0.027

	
	
	
	
	
	
	[0.084]
	[0.245]

	Observations
	4487
	4487
	4487
	4487
	4487
	4487
	2708

	Households
	932
	932
	932
	932
	932
	932
	572

	R-squared
	0.68
	0.68
	0.68
	0.68
	0.69
	0.69
	0.65


Notes: Female is an indicator variable for whether the individual is female. Father’s Death is an indicator variable for whether the father of the child died after the amendment of the act, i.e. after the year 1994. Father’s Death Pre 1-6 Years is an indicator variable for whether the death of the father occurred in the six years leading up to the amendment of the act. Father’s Death Post0-5 Years is an indicator variable for whether the father died in the first five years after the amendment of the act. Father’s Death Post6+ Years is an indicator variable for whether the father died in the sixth year after amendment of the act and beyond. Father’s education and landholding are continuous variables. Unmarried is an indicator variable for whether the child was unmarried at the time of the amendment of the act.  Standard errors in brackets, * significant at 10%; ** significant at 5%; *** significant at 1%
	 Table 3: Effect on Age at Marriage 

	
	Treatment Regressions

	Placebo



	Female
	-3.465
	-3.465
	-3.467
	-3.746

	
	[0.101]***
	[0.101]***
	[0.101]***
	[0.129]***

	Married Post 1994
	4.927
	4.927
	4.929
	1.508

	
	[0.236]***
	[0.236]***
	[0.236]***
	[0.174]***

	Female*Married
	0.585
	0.57
	1.177
	0.301

	
	[0.326]*
	[0.342]*
	[0.619]*
	[0.281]

	Female*Married*Father's Education
	
	0.014
	0.004
	-0.303

	
	
	[0.096]
	[0.096]
	[0.290]

	Female*Married*Father Owns Land
	
	
	-0.724
	-0.003

	
	
	
	[0.615]
	[0.015]

	Observations
	5901
	5901
	5901
	5189

	Number of Interview Number
	1347
	1347
	1347
	1196

	R-squared
	0.36
	0.36
	0.36
	0.31


Notes: Female is an indicator variable that takes the value 1 if the child is female. Married Post 1994 is an indicator variable that takes the value 1 if the child married after the amendment of the Act, i.e. 1994. All regressions include gender specific year of birth fixed effects and household fixed effects. Standard errors in brackets * significant at 10%; ** significant at 5%; *** significant at 1%.
	Table 4: Effect on Educational Attainment of Head’s Children

	
	Treatment regressions

	Placebo



	Female
	-2.06
	-2.059
	-2.059
	0.596

	
	[0.794]***
	[0.795]***
	[0.796]**
	[1.070]

	Female*0-5 years in 1994
	1.817
	1.878
	1.883
	-0.874

	
	[0.873]**
	[0.903]**
	[0.918]**
	[1.206]

	Female*0-5 years in 1994*Father Owns Land
	
	-0.082
	-0.081
	0.287

	
	
	[0.306]
	[0.307]
	[0.314]

	Female*0-5 years in 1994*Father's Education
	
	
	-0.001
	0.001

	
	
	
	[0.028]
	[0.034]

	Observations
	1151
	1151
	1151
	820

	R-squared
	0.79
	0.79
	0.79
	0.79


Notes: Female is an indicator variable that takes the value 1 if the child is female. 0-5 years old is an indicator variable that takes the value 1 if the child is 0-5 years old in 1994 and 0 if child is 14-19 years old in 1994. All regressions include gender specific year of birth fixed effects and household fixed effects. Standard errors in brackets * significant at 10%; ** significant at 5%; *** significant at 1%.
Figure 1: Age Distribution of Different Generations of Individuals
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Figure 2: Coefficients on the Interaction of Daughter*Year of death of the Father
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� Value of assets for each household is computed from current (2006) values (in Rs.) of all residential and commercial property, land ownership, jewelry, consumer durables, mechanized, non-mechanized assets, and savings and investments in financial institutions as reported by the household head.


� Approximately 10 percent of the 1400 sampled households have a female head. When the head is female, data is collected on the siblings and parents of her husband. We are therefore able to construct three generations pertaining to her husband’s family for the purpose of our analysis.


� The F statistic for equality of pre and post coefficients is 32.28 (p=0.00), and equality of the two post periods is 3.75 (p=0.05), suggesting that the coefficients are statistically different from each other.


� The F statistic for coefficients of female+ female*Young =0 is 0.49 (p=0.49) suggesting that for the younger cohort we can no longer reject the hypothesis of the structural disadvantage having been eliminated.
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