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Mothers’ status, food price shock and Child Nutrition in Karnataka Debosree Banerjee, Stephan Klasen1 August, 2018  Abstract 
Wo e ’s e po e e t is increasingly put forth as a mean to promote child development. However, little empirical research has evaluated the pathways of women empowerment leading to it. This paper uses a household survey conducted in Karnataka, South India to explore the impact of female status on child anthropometric indicators aged below 11 years when food price shock occurs. We distinguish between exogenous status and endogenous status of women and argue that both are important to 
aptu e i t ahousehold di e sio s of o e ’s e po e e t. Endogenous status in our study is 
easu ed  othe s’ o k status a d he  ti e spe t ith hildren. Exogenous status is captured by a composite index constructed with parental edu atio al gap, othe ’s age at marriage and years of marriage. Our finding suggests that endogenous status, measured by time reduces incidence of underweight, wasting and improves BMI significantly, but it is insignificant to affect weight for age scores. In the case of weight for age scores exogenous status becomes a significant determinant. Similarly, work which is another proxy for endogenous status has a positive impact on BMI and helps reducing incidence of wasting, but when considered together with time and exogenous status the significance vanishes. Time still remains significant to impact BMI, underweight and wasting. We therefore conclude that mothe s’ status, measured by time is more important to improve child nutritional status. Finally, our result suggests that the joint effect of time and exogenous variables are particularly crucial to improve child nutrition in households that are affected by a shock.                   Keywords: Mothe s’ ti e a d o k, Child nutrition, Food price shock JEL codes: I12, J13, J22, J13    Acknowledgements: We thank the German Research Foundation (DFG) for financial support via FOR2432 for this research.                                                              1 Banerjee:  DFG research Unit FOR2432/1, University of Göttingen, Germany; Klasen: Department of Development Economics, University of Göttingen, Germany  



I. Introduction There is no consensus on a si gle defi itio  of the idel  e plo ed te  o e ’s status. It has ee  
asso iated ith o e ’s autonomy, empowerment and position in society and family (Mason 1986, 1993; Sen and Batliwala 2000; Pasternak, Ember, and Ember 1997; Smith et.al, 2003) and all of them can individually and jointly capture different aspects of women’s status. Therefore, for a study explaining women’s status it is especially important to clearly state what is meant by women's status. Our study 
defi es o e ’s status in terms of their endogenous power defined by their work status and her choice of time investments in child nourishment and exogenous power determined by an index of exogenous bargaining variables. Our study aims to investigate the impact of o e ’s status o  hild e 's nutritional attainments. Women with low educational attainments, lower income opportunities and relatively lower status in the community tend to have lower status in the household as well, which in turn affects the quality of care given to their children. Since women play a major role in maintaining household food security (Quisumbing et al. 1995) and household health e i o e ts Hoddi ott , lo e  o e ’s status reduces their decision making power i  health a d ut itio al issues hi h the  affe ts household’s health outcomes. Therefore, understanding child health attainments requires an understanding of women's status in the household. In this paper, the elatio ship et ee  o e ’s status a d hild nutritional status are discussed with special emphasis on the time she invests in her children, her work status and her relative power position defined by exogenous variables. Analysing such relationships are crucial not because it brings to the forefront the issue of women empowerment, but also because it 
d a s atte tio  to a ds a  i po ta t sou e of hild e ’s hu a  apital a u ulatio . Failu e to achieve adequate nutritional status of children would have dangerous consequences for their future developments. Hence, identifying the impact of women’s status on child nutrition facilitates interventions by policy makers targeting women and child development. This study sets out to answer following questions: First, if o e ’s status a  i po ta t dete i a t of child nutritional status, what are the pathways through which it operates? We explore three possible pathways- othe ’s ti e allo atio  fo  hild a e, her work status and an exogenously determined index of power of mothers. Since, time allocation is not the only endogenous variable which impacts child 
out o es, othe ’s o k status a  also i flue e hild ut itio ; this stud  dis usses the joi t as ell as individual effects of these variables. The extensive body of literature shows that mothers are increasingly engaged in paid labour force. Working mothers are unwilling to leave the labour market due to the income gains which creates potential conflicts between household responsibilities and employment2, esp. if other childcare options (such as publicly provided child care) are not available or affordable. If ti e is u ial fo  hild e ’s health it is o th hile to e plo e ho  ti e allo atio   

o ki g othe s affe ts thei  hild e ’s ut itio al status. Ho e er, in our estimation of the impact of time on nutrition we encounter the problem of indignity which we control by using instrumental variable analysis. Second, we also explore the importance of othe s’ status he  a food price shock occurs. In other words, our study also attempts to i estigate the i pa ts of othe s’ status on child nutrition when food price shock occurs and compare the same without incidence of shock. Our results indicate that hile e doge ous status easu ed  othe s’ time investment in children is significantly important for child nutrition, exogenous status does not always appear with significant                                                            2 Sivakami (1997) in her study discusses that that working women in India spend on average 1.7 hours less than the non-working women in childcare activities. 



impact. Food price shock is on the other hand impact child nutrition negatively in all estimations. Comparing the households with and without shock experience, we find that mothers’ status becomes more crucial to improve child nutrition especially during shocks. In the section II we develop a conceptual framework for our research objectives. Section III describes the data, variable and descriptive strategy: section IV discusses our estimation strategy; section V provides a description of the estimation results; finally section VI concludes the study. II. Conceptual framework: Child Nutrition in India Despite an unprecedented growth of the Indian economy during the last two decades, the proportion of underweight children has not improved much. According to National Family Health Surveys prevalence of underweight has reduced by 0.68 percentage points from NFHS-3(2005-06) to NFHS-4(2015-16). Overall, there has been a 16% decrease in the underweight prevalence among children below 5 years (NITI Aayog, 2016). Proportion of underweight children among children under 5 years has stagnated in states like Maharashtra, Goa, Karnataka, Uttar Pradesh and Rajasthan.  However, reductions are observed in Himachal Pradesh (by 41.9%), Meghalaya, Mizoram, Arunachal Pradesh (by 40%), Tripura (by 39%) and Manipur (by 37.8%). Findings from NFHS-4 also highlight that there has been an overall increase in the levels of severe wasting to 7.5%. The level of severe wasting has increased in most of the States. The states which have witnessed a decrease in the level of severe wasting are Meghalaya, Madhya Pradesh, Tripura, Delhi, Himachal Pradesh, Bihar, Mizoram, Nagaland, Tamil Nadu and Jharkhand. States/UTs with the highest incidence of severe wasting are Daman & Diu (11.9%), Jharkhand (11.4%), Dadra & Nagar Haveli (11.4%), Karnataka (10.5%), Gujarat (9.5%) and Goa (9.5%). Interestingly, some of these states like Karnataka, Gujarat, and Maharashtra have witnessed a higher economic boom, but could not achieve much on their nutritional front (NITI Aayog, 2016). This clearly indicates the connection between growth and nutrition might not be as strong as it is thought to be (Deaton and Dreaze, 2009; Klasen, 2002; Vollmer et al, 2014). It further motivates our study to take up Karnataka as a special case which is relatively a better performing state with lower nutritional achievements of children. Time allocation and child nutrition We argue that othe ’s time allocation for child nourishment is a function of household demand function and depends on how individuals in the household reach a consensus about her time allocation. 
Co side i g the issue of o e ’s ti e o st ai ts, we further argue that women with lower status are likely to be more time constrained and cannot devote sufficient time for her children. Essentially, it is a consequence of placing a lower value of child care activities compared to her other domestic activities such as cooking, fetching water, fuel gathering and/or even her income generating activities. This is certainly not the case with men who are responsible primarily for income generating activities. This means women face higher time constraint than men. Also, this becomes even more crucial because men, in most cases, cannot substitute women for their care giving activities, and other options, such as publicly or privately provided childcare are unavailable or unaffordable (Engle, Menon, and Haddad 1999; Hobcraft 2000).   The decision to allocate time by mothers depends on how they view their child care activities. If child care is seen as a consumption good, by investing more time in children, mothers could receive direct utility. If child care is seen as an investment good for future income, then also increase in time investments by mothers with current period increases their utility in future period in terms of higher 



income received by their children. While consumption and investment motives of child care are purely altruistic in nature, if ti e fo  hild e  is ie ed as a su stitutio  good fo  othe s’ i o e possibilities and higher positive utility is derived from income earned in the current period, then there is a possibility that othe s’ pecuniary motives will outweigh the altruistic motives of child care. However, the pecuniary motive might reduce time allocation by mothers, but alternatively it increases the scope to 
i est o e i  hild e ’s hu a  apital de elop e t. The ultimate effect of othe s’ ti e ould depend on a complex interplay of labour force participation, time allocation and income. 
Mothers’ work and child nutrition There is a su sta tial od  of lite atu e i estigati g ole of o e ’s e plo e t o  hild ut itio . Most of these studies used anthropometric indicators such as, height for age and weight for age, weight for height, against international standards. Some studies use daily nutrient intakes to capture the nutritional status of children. However, no broad conclusion emerges from these studies on the effect of maternal employment on child nutrition.  For example, on the positive impacts Wolfe and Behrman, 1982 in Nicaragua finds that mothers who work in informal sector have slightly taller children than those who do not work. The result, however, 
does ot hold fo  fo al se to ’s fe ale o ke s. Chutikal, 1986 finds in Thailand while in formal sector maternal employment is associated with higher height for age for children, the same does not hold true for informal sector workers. This finding is consistent with the fact that sometimes formal sector provides child care support to its workers. There are evidences of negative impacts as well. For example, Soekirman, 1985 finds a significant negative effect of maternal work only for children of mothers who work more than 40 hours a week and earn less than the minimum wage. Glick and Sahn, 1998, after 
o t olli g fo  othe ’s i o e, fi ds that p edi ted ate al e plo e t hou s fo al a d i fo al  hours in urban Guinea had statistically equal negative effects on child height. Kumar, 1977 in rural Indian context, reported that Mothers who work in the field are likely to have malnourished children relative to mothers who are engaged in income earning activities at home, indicating that along with employment, types of employment matters for child nutrition. Popkin, 1980, on the other hand, finds no significant difference in nutritional status of children of mothers who works from home and who work outside home in the Philippines. Engle and Pederson 1989, in urban Guatemala finds negative impact maternal work for women who work as domestic workers for long hours and were very low paid. Therefore, hours of work and remuneration are two key variables important for child nutrition for working mothers. Again, there are evidences suggesting that at very young age, maternal work can have a negative impact on child nutrition as in early moths children need intense attention from their mothers. Haggerty, 1981 for Haiti as well as Engle and Pedersen, 1989 for Guatemala find that for children below 1 year maternal employment has negative effects on child nutrition, however for higher age the effect becomes positive.  These studies vary significantly with the method employed in the measurement of the impacts of 
othe ’s o k o  hild ut itio  a d health. Also, the  a  sig ifi a tl  ith the t pes of controls they used in their estimations and socioeconomic background of the samples they chose to study. It is therefore not surprising that they also differ with respect to the magnitude and the signs of the estimated impacts of maternal work. Exogenous status and child nutrition We distinguish between women's exogenous and endogenous status.  Wo e ’s exogenous status in our study is measured by the exogenous variables improving women status in the household. Intrahousehold factors used to calculate the index of exogenously determined index of women's status are othe s’ age at a iage, parental years of education difference and years of marriage. These 



variables capture the channel that leads to improved women's status exogenously. These are combined into one single index using factor analysis to generate a gender index of exogenous women's status. Construction of such a gender index is not new. For example, studies by Kishor, 1999, 2000; Mason and Smith, 1999; Adato et al. (2000); Wolff, Blancb & Gage, 2000; Yount (1999) & Kabeer, 1999; Smith et.al, 2003) constructed a gender index to capture different dimensions of women's empowerment. Alkire et.al, 2013 constructed the Wo e ’s E po e e t i  Ag i ultu e I de  WEAI  to easu e empowerment, agency, and inclusion of women in the agricultural sector. The index comprises two sub indexes. The first includes empowerment in decisions about agricultural production, access to and decision making power about productive resources, control of use of income, leadership in the community, and time allocation. The second sub index measures the percentage of women whose achievements are compared to the men in the households and, for women who are not equal, the relative empowerment gap with respect to the male in the household. While these studies have examined the i de  of o e ’s decision making power to reach higher status, our primary focus is on maintaining the exogeneity of the index to the household decision making process. In other words, time allocation and work in our study attempt to proxy for the endogenous status and the index described 
a o e aptu es e oge ous o e ’s status. Fe  studies have used variables such as resources brought to the marriage, resources of the families of the spouses, inherited assets, and welfare receipts (Quisumbing and Maluccio 2003; Thomas, Frankenberg, and Sikoki 1999; Agarwal 1997) to capture exogenously determined women’s status. Due to data limitation on these variables our index includes only othe s’ age at a iage, pa e tal ea s of edu atio  diffe e e a d ea s of a iage.  Food price hike and child nutrition There is a large literature examining the impact of economic shocks on welfare in general, but impact on children has been relatively less studied.   Few studies such as Yamano et al. (2005), Hoddinott and Kinsey (2001), Hoddinott (2006) established a negative relationship between economic shocks measured by agricultural shock, climate shocks and child health outcomes in Sub-Saharan countries. There are few more studies that could not establish any relationship between shock and child outcomes (e.g. Strauss et al., 2002).  Food price shock affects child anthropometric indicators by affecting both dietary quality and quantity. Household facing food price hike either reduces the food quantity in severe situation or compromises with quality to ensure accessibility by everyone. He and persistent food inflation emerged as a major concern in India, particularly after the drought in 2009. Food inflation reached its peak in late 2009 when it crossed 20%. In a country like India, where still more than 20% of the population live below the poverty line and consumes food below the subsisting level, sustained high food inflation has significant welfare implications. This makes it even more imperative to understand its causes and consequences under nutrition in India. Initially food inflation was attributed to poor agricultural performance, drought and its persistent negative effects and inefficient trade policies (Chand 2010; Nair and Eapen 2012). However, even after improvement in food production and introduction of set of macro policies to improve rural livelihood condition problem still persisted, which then calls for further understanding of the problem.  Hypotheses  As per the above discussion, we test the following hypothesis in our study. First, time allocation by mothers positi el  affe ts hild e ’s a th opo et i  i di ato s, particularly when shock occurs 



Second work has a positive impact on child anthropometry, particularly when shock occurs Third, the exogenous status index has a positive impact on child anthropometric indicators Fourth, food price shock negatively affects child anthropometry III. Data, Variables, Descriptive Statistics Data Our data were collected from a survey conducted in the rural, urban interface of Bangalore in October, 2016 and March, 2017. Two transects were defined in the research. The Northern transect (N-transect) is a rectangular stripe of 5 km width. The Northern transect (N-transect) is a rectangular strip of 5 km wide and 50 km length, as shown in Figure 1. The lower part of this transects cuts into urban Bangalore, and the upper part contains rural villages. The Southern transect (S-transect) is a polygon covering a total area of ca. 300 km2. Then village list was constructed using Bhuvan 2D map of ISRO in both transects. Altogether, there were 93 villages and urban units in the N-transect and 98 in the S-transect defining the populations. In order to draw a stratified random sample from these populations, households were chosen as the stratification unit3. From each of these transects 600 households were selected randomly using stratified random sampling. From these households we analyse 574 children with age<11 whose anthropometric measures were noted down by the field investigators (for more details see Hoffmann et.al, 2017)  Figure 1: Sampling 
 Source: Hoffmann et.al, 2017 Dependent variables Our sample consists of children and adolescents of age under 11. For children, anthropometric measures are typically based on height and weight and most standard indicators are height for age, weight for age and weight for height. Low height for age is referred to as stunting and low weight for height as wasting and low weight for age as underweight. Among these stunting is often thought to be a consequence of long term nutritional deprivation since birth, whereas wasting is more a consequence of immediate adverse conditions. On the other hand, low weight for age, representing underweight is a more appropriate anthropometric indicator for children as  both stunted and wasted children are likely to fall                                                            3 This was preferred over administrative units because the classification of administrative units differs in the urban part of transect, which is under Bangalore city administration, and is sub-divided into various wards. Since urban wards are much bigger than rural administrative villages, this would cause inconsistencies in the same sampling frame. 



in the category of underweight (Deaton and Dreaze, 2009). In our study we analyse four dependent variables: Weight for age z score (WAZ) and BMI categories (bcat) which is calculated from the age group between 2 and 10, incidence of underweight and wasting. -3<WAZ<-2 and WAZ<-3 is referred as moderate underweight and severe underweight respectively. Bcat is a categorical variables for children aged between 2 to 10 (Cole et. al, 2005, 2007) which take set of values {1,2, 3, -1, -2, -3} for obese, overweight, normal weight, grade 1 thinness, grade 2 thinness and grade 3 thinness, respectively. -3 <bcat<-2 and bcat<-3 is referred as moderate wasting and severe wasting respectively. Our study focuses on incidence of moderate plus severe underweight and wasting. Thus incidence of underweight in our study is defined by WAZ<-2 and wasting is defined by bcat<-2. Our data shows the prevalence of underweight (WAZ<-2) is around 24% and wasting (bcat<-2) 20.8%. Clearly, these numbers point to the extremely poor nutritional status of children in our study villages. An important point to be discussed here is BMI is generally used to capture the anthropometry of adults. However, Cole et. al, 2005, 2007 proposed cutoffs to provide internationally  comparable prevalence rate of thinness in children and adolescents aged 2 to 18 years4. We focus on their proposed measurement to measure incidence of wasting and BMI of children.  A detailed description of our dependent variable is presented in the appendix in Table A. The table shows that gender difference exists only in underweight and wasting. It also shows that children in households reporting to have experienced food price shocks are nutritionally worse off than the children in household without food price shocks.  Independent variables We examine the impact of othe s’ ti e, work, the exogenously determined gender index, and incidence of food price shock on child anthropometry. Time is measured in terms of hours spent by mothers with their children. The Index is constructed using exogenously determined bargaining variables: othe s’ age at a iage, years of marriage and the education gap from her husband in years. While the higher age at the time of marriage and years of marriage increase women power in the family, lower educational attainments than her husband reduces her power. With these three variables we constructed a gender index using factor analysis, which in our study captures the exogenously determined gender index of women's status. Finally, food price shock is measured by a dummy which takes 1 if any household have experienced food price shock in last 12 months5. One might be concerned with the degree of correlation between these variables. For example, as the gender index can affect mother's time as lower status of women could act as an impediment for mothers to spend more quality time with their children as empowered mothers are likely to participate more in the labour force. Similarly, food price shock can increase mother's time with their children due to lower dietary quality and resulting adverse health conditions among children. However, at this point we cannot assert such causation and propose to examine the only association between these three variables using a correlation matrix in Table1. Table 1 asserts the direction of association as we conjectured, but none of the correlations are very high. These allow us to use these variables together later in our estimations.                                                            4 BMI data were obtained from nationally representative surveys of children in Brazil, Great Britain, Hong Kong, the Netherlands, Singapore, and the United States. The thinness cutoffs correspond to equivalent adult BMI cutoff points endorsed by WHO of 16, 17, and 18.5 kg/m2. Theses cutoffs together provide definitions of grade 1, 2, 3 thinness in children and adolescents.  5 Food price shocks are self reported shocks. This is possible that depending on the social economic status of the household same price have might have affected different households differently. That might be explaining why households in same locality are differently affected by food price changes. Also, it is possible that households engaged in food production have not suffered the shock. 



Table1: Correlation between time index and food price shock  Food price shock Time Index Work  Food price shock 1    Time 0.16 1   Index 0.10 0.09 1  Work  0.13 0.11 0.12 1  Looking at mothers' time allocation we find significant gender discrimination. On average, time allocation for daughters is 8 hours and for sons is 7 hours and the difference is significant at less than 10%. In Table 1 we also find that time allocated by mothers is significantly higher (at less than 1%) in households that have experienced food price shock (around 9 hours) than in the households without any food price shock experience (around 7 hours). This indicates lower nutritional and health status of children due to food price shock6 necessitates higher time allocation by mothers. We additionally find that working mothers invest more time in children (1.7 hours more) which is opposite to our expectation. Further investigating the households we find that households which are not affected by food price shock, othe s’ o k status does ot ge e ate sig ifi a t diffe e e i  the time allocated in children. However, food price shock makes mothers, especially working mothers, invest significantly more time in children to mitigate the shock effects. Working mothers probably can exercise a higher bargaining power over the time allocation in children and other household responsibilities than the nonworking mothers, making it possible for them to invest more time when food price shock occurs. This may explain why working mothers, on average, invest more time in children.  Table 2: Time allocation by mothers  All Shock=1 Shock=0  Work 8.5 10.22 5.85 4.37*** No work 6.8 7.4 6.19 1.21** Diff 1.74*** 2.82*** -0.34   Diff-in-diff    3.16*** Note: *** is significant at less than 1%; ** is significant at less than 5%; * is significant at less than 10%  Figure2 below plots the kernel density function of the gender index for daughters and sons separately. It shows that the distributions do not vary much. Mean of exogenous gender index of mothers is around 19 for both girls and boys. However, gender index for working mothers is significantly higher (mean is around 20) than that of non-working mothers (mean is around 19).                                                                 6  Food price shock can affe t egati el  dieta  ualit  a d ua tit  hi h fu the  affe ts hild e ’s health a d nutritional status. 



Figure2: Kernel density functions of index for child gender and by work status of mothers 
 Table 3 discusses the summary statistics of other variables used in the study. It shows the proportion of working mothers is around 35%. 53% of the households in our sample have experienced a food price shock. Average age of children is 6.6 years and 51 % of them are male child, providing a gender balance in our sample. The average size of the household is 5 and dividing the households in five wealth Quintiles, we find on average these households belong to control 2. The wealth quintile is formed from a wealth index constructed from households’ possessio  of durable and non durable assets, living conditions and household head education level. The number of children per mother is around 2 and 

othe s’ age at fi st i th is 16, also their age at first marriage is 16. A e age ea s of othe s’ 
edu atio  a e . 4 ea s a d that of fathe s’ is .  ea s, but parental education gap is insignificant. A parental average year of marriage is 8.6 years. Table2: Descriptive Statistics Variable Mean Std. Dev. Variable Mean Std. Dev. Dependent variables Independent variables WAZ -0.96 1.83 Time 7.4 7.05 bcat -0.48 1.26 Index 17.37 6.99 Moderate plus severe underweight 0.24 0.43 Food price shock 0.53 0.50 Moderate plus severe wasting 0.20 0.40 Working mothers 0.35 0.48 Index variables Other variables Mothers' age at marriage 16.72 6.75 Age 6.64 2.66 
Mothe ’ ea s of a iage 8.6 7.09 Child sex (m=1) 0.51 0.50 Parental education gap (yrs) -0.35 3.66 Hh mem no. 5.6 2.31 
Mothe s’ edu atio  (yrs) 8.04 4.376 No. of living child 2 0.72 
Fathe s’ edu atio  (yrs) 7.9 4.46 Mothers' age at first birth 16.75 8.34    Wealth quintile 2.74 1.44 
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IV. Estimation strategy  This section provides details on our estimation strategy, identifying the determinants of time allocated by mothers and the impacts of time, index and food price shock on child anthropometric indicators: WAZ, bcat, the incidence of underweight and wasting. Hence, we are interested in estimating the following model: 𝑁 =  𝛼 + 𝛼 𝑇 + 𝛼 𝐼 + 𝛼 𝐹𝑃 + 𝛼 𝑋 + € … ) Where Nij is the anthropometric indicators of child i in the jth household, 𝑇 is the hours spent with child i by mother and 𝐼   is the gender index of the mother of the ith child in the jth household. FP is the food price shock dummy, and X is a set of exogenous variables. The α’s are the parameters to be estimated; and €  is unobserved error terms.  OLS estimates of the parameters in the equation (1) are likely to be biased.  In particular, time allocation by mothers is likely to be determined by a range of unobserved variables (e.g. health knowledge, intrahousehold decision-making) that might also affect anthropometric outcomes. If those unobserved variables correlate positively with anthropometric indicators as well as with time allocation, OLS estimates of α1 in equation (1) are biased, since part of the estimated effect of time allocation on anthropometric indicators can be attributed to these unmeasured variables. Therefore, we need to account for potential endogeneity (from omitted variable bias) using instrumental variables.  Identification We use fathe s’ years education and the proportion of working women in the village as instruments in our analysis. We base our first IV on the hypothesis that the higher the education of the father, the higher the awareness of the importance of mothers’ time allocation for child nourishment, which then positively affects time investments by mothers. Also, higher education level of the father implies higher income opportunities for the household which then reduces the need for mothers’ labour force participation facilitating her time allocation in children. Second IV, on the other hand, captures the empowerment level of women in the community as a whole. Higher labour force participation by women in the community indicates higher bargaining status, which then impacts positi el  othe s’ time investments in children. Our data shows in 10.59% villages, women labour force participation is zero and interestingly in these villages, women, on average, spend 6.04 hours with their children, whereas in villages with positive labour force participation by women, mothers could invest around 7.07 hours. This difference is significant at less than 10% level. 
The odel that o side s pote tial e doge eit  of othe s’ ti e i est e ts a  e spe ified as the following two stage models.   First Stage: 𝑇 =  𝛿 + 𝛿 𝑧 + 𝛿 𝑋 + 𝑛 𝑡…..  Second Stages: 𝑁 =  𝛼 + 𝛼 �̂� + 𝛼 𝐼 + 𝛼 𝐹𝑃 + 𝛼 𝑋 + € …  Where, �̂�  is the time, 𝑧  is our set of instruments, and 𝛿’s a e pa a ete s to e esti ated; a d  a e random error terms.  



V. Results In this section we present our estimation results. Total number of observations is 574 who are aged below 11. Table3 presents the OLS estimates of the determinants of endogenous status variables: 
othe s’ ti e a d o k status, which also serve as the first stage of our regression.  Model 1-3 presents 

the esti atio  of othe s’ ti e a d odel 4 shows the estimation result of othe s’ o k.  Model1 controls only for the exogenous characteristics of mothers. Model 2 additionally controls for the impacts of gender index, food price shock and the instruments. Model3 controls for mother's work status, index and food shock along with the exogenous characteristics. In model 1 we find that child age is negatively associated ith othe s’ ti e as ou ge  hild e  eed highe  ti e a d atte tio  from their mothers.  We also observe that there is a gender bias   against sons as they seem to receive lower time than the daughters. It could be because mothers spend more time with daughters as they do housework together. Age at first birth increases time with children as relatively higher age during the first birth indicates higher status of women in the family. However, if number of children is increased then time resources are thinly spread. This explains why number of living children exerts a negative impact in almost all the models. Finally, if a household belongs to a lower wealth quintile it reduces the availability of othe s’ time as they might be investing some of their time in income generating activities for the household. The gender index on the other hand has a negative impact on time with Model 2 showing the higher exogenous status allows women to increase leisure time, reducing available time for children. In Model 3, afte  o t olli g fo  othe s’ o k, significance of index disappears and work appears with a significantly positive impact on time.  Food price shock increases time investments by mothers. It could be because of adverse health and nutritional consequences associated with lower dietary quality and quantity available to children, which in turn requires their mothers to invest more time in children. Both instruments used in the study, fathe s’ edu atio  a d p oportions of working women in the village, are significant and appearing with the expected signs. Model 4 reports the estimation results of determinants of mothers work and shows that the variables which have significant and positive impacts on work status are proportion of working women in village and age of child. The proportion of working women in the community correlates positively with female mobility and autonomy and increases pro a ilit  of othe s’ o k fo e pa ti ipatio . Agai , young children require more time from mothers, therefore, as age of child increases mothers could avail more time to  participate in the work force.          



Table 3: Determinants of time and work  (1) (2) (3) (4) VARIABLES Time  Time  Time  Work       Index   -0.16*** -0.07 0.005   (0.046) (0.056) (0.005) Food shock  1.58** 1.42** 0.04   (0.677) (0.692) (0.053) Work    3.37*     (1.848)  Prop. working mothers in village  4.31**  0.93***   (1.682)  (0.045) 
Fathe s’ ea s of edu atio   0.37***  -0.01   (0.084)  (0.006) Age  -0.69*** -0.62*** -0.72*** 0.02**  (0.117) (0.118) (0.128) (0.007) Child sex(m=1) -1.33*** -1.32*** -1.33*** -0.01  (0.432) (0.406) (0.425) (0.032) Hh mem no -0.24* -0.28** -0.25** -0.01  (0.134) (0.136) (0.122) (0.010) No living children -0.85** -0.15 -0.80* 0.01  (0.392) (0.381) (0.431) (0.034) Age at first birth 0.26*** 0.26*** 0.29*** 0.00  (0.039) (0.042) (0.052) (0.004) Wealth quintile -0.71** -0.34 -0.35 -0.02  (0.279) (0.262) (0.261) (0.017) Constant 13.34*** 8.31*** 11.27*** -0.02  (1.317) (1.860) (1.526) (0.111) Observations 574 574 574 574 R-squared 0.212 0.279 0.216 0.259 Note: Robust standard errors are in parenthesis; *** p<0.01, ** p<0.05, * p<0.1, Model 3 is an instrumental 
a ia le eg essio  a d e doge eit  of othe s’ o k is o t olled  p opo tio  of o ki g o e  i  illage a d 

fathe s’ ea s of edu atio  and F-stat=223  Effects of status and shock on weight for age scores (WAZ) and incidence of underweight  In Table4 we present the results of determinants of weight for age z scores (WAZ). Our interest variables 
a e othe s’ ti e, o k, the gender index and food price shocks.  Model 5-8 estimate the impacts of these variables on WAZ and Model9-10 presents the estimation results for incidence of underweight, using a linear probability model. As explained before we look at moderate plus severe incidence of underweight7. Result of the instrumental variable analysis shows that in Model 5 when we do not control for the effects of the status index, work and food shocks time impacts positively WAZ. However, in model 6 once we additionally control for the index, significance of time disappears. Price shock and index are seen to affect WAZ significantly with expected signs. Model 7 controls for work, index and food shock and we could not establish any impact of work on WAZ. Model8 furthermore controls for all exogenous endogenous status variables. When considered together, exogenous status seems to impact WAZ                                                            7 Mothe s’ status a d food p i e sho ks do ot i pa t sig ifi a tl  i ide e of se e e u de eight a o g children. 



significantly, but not the endogenous variables. In the absence of the index (exogenous status), time (endogenous status) becomes significant.  On the contrary, for underweight dummy we find time significantly reduces incidence of underweight, while the index does not have any significant impact on it.  Food price shock on the other hand always found to have a detrimental impact on child nutrition measured in terms of WAZ and incidence of underweight. Table 4: Instrumental variable analysis of determinants of WAZ   (5) (6) (7) (8) (9) (10) VARIABLES WAZ WAZ WAZ WAZ Underweight Underweight Time  0.12* 0.07  0.05 -0.02* -0.03**  (0.063) (0.053)  (0.057) (0.012) (0.013) Work    0.51 0.35  0.05    (0.414) (0.486)  (0.098) Index   0.07*** 0.06*** 0.07*** -0.00 -0.00   (0.022) (0.020) (0.021) (0.004) (0.004) Food shock -0.32* -0.34** -0.27* -0.33** 0.14*** 0.14***  (0.172) (0.152) (0.146) (0.151) (0.041) (0.042) Age  0.05 -0.01 -0.06** -0.03 -0.00 -0.01  (0.056) (0.050) (0.030) (0.055) (0.010) (0.012) Child sex(m=1) 0.17 0.11 0.01 0.08 -0.05 -0.06  (0.213) (0.189) (0.166) (0.192) (0.047) (0.048) Hh mem no 0.05 0.06 0.05 0.06 -0.01 -0.01  (0.048) (0.048) (0.045) (0.048) (0.010) (0.010) No living children 0.14 -0.03 -0.10 -0.06 0.01 0.00  (0.129) (0.126) (0.126) (0.123) (0.027) (0.026) Age at first birth -0.02 -0.04** -0.02 -0.04* 0.01 0.01  (0.015) (0.019) (0.014) (0.020) (0.004) (0.004) Wealth quintile 0.11 0.07 0.07 0.09 -0.02 -0.01  (0.078) (0.062) (0.056) (0.063) (0.017) (0.017) Constant -2.61*** -2.26** -1.60*** -2.15** 0.40** 0.42**  (1.008) (0.880) (0.506) (0.859) (0.193) (0.195) Observations 574 574 576 574 574 574 R-squared -0.167 -0.027 0.016 -0.009 -0.085 -0.106 First stage  F-stat :Time F-stat :work  9.2  11.30  221.59  11.30 223.62  11.30  11.30  223.62 Note: Robust standard errors are in parenthesis; *** p<0.01, ** p<0.05, * p<0.1, VIF test of multicollinearity are all below 10 indicating absence of multicollinearity.  Table 5 estimates additionally controls for work-time interaction and shock index interaction. For WAZ results remain similar to that in the Table 4. Endogenous status (work and time and work interacted with time) still remain insignificant. Exogenous gender index, however, positively affects WAZ. However, looking at Incidence of underweight we find the index becomes insignificant and endogenous status measured by time, work and interaction of work-time have a significant impact on underweight.  While time and work reduces the incidence of underweight, fo  o ki g o e othe s’ ti e leads to highe  underweight, counteracting the effect of working alone on underweight. In all the models food price shock negatively affect child nutrition measured by WAZ or Underweight dummy. Also shock and index interaction does not have any significant impact on WAZ and Underweight. 



Table5: Interaction of work and time and shock and index  (11) (12) (13) (14) VARIABLES WAZ WAZ Underweight  Underweight       Time  0.10 0.09 -0.07** -0.06**  (0.116) (0.110) (0.029) (0.029) Work  1.12 0.97 -0.51** -0.49*  (1.266) (1.181) (0.262) (0.252) Work*time -0.11 -0.09 0.08** 0.08**  (0.164) (0.155) (0.038) (0.037) Index  0.07*** 0.05** -0.01 -0.00  (0.022) (0.024) (0.005) (0.005) Food shock -0.30* -1.06** 0.11** 0.24**  (0.159) (0.469) (0.051) (0.112) Index*shock  0.04  -0.01   (0.027)  (0.006) Age  -0.02 -0.02 -0.01 -0.01  (0.063) (0.062) (0.017) (0.016) Child sex(m=1) 0.08 0.06 -0.05 -0.05  (0.193) (0.188) (0.056) (0.056) Hh mem no 0.08 0.08 -0.02 -0.02  (0.061) (0.058) (0.014) (0.014) No living children -0.05 -0.05 -0.00 -0.00  (0.126) (0.130) (0.032) (0.032) Age at first birth -0.04* -0.04 0.01 0.01  (0.023) (0.023) (0.006) (0.006) Wealth quintile 0.08 0.07 -0.01 -0.01  (0.066) (0.066) (0.022) (0.022) Constant -2.70* -2.22* 0.82** 0.74**  (1.455) (1.348) (0.374) (0.370) Observations 574 574 574 574 R-squared -0.055 -0.029 -0.550 -0.514 First stage F-stat Time  Work Work*time  8.55 159.83 12.43             8.28 155.74 12.15  8.55 159.83 12.43  8.28 155.74 12.15 Note: Robust standard errors are in parenthesis; *** p<0.01, ** p<0.05, * p<0.1; VIF test of multicollinearity are all below 10 indicating absence of multicollinearity.   Robustness check with BMI category and wasting Table 6 presents the estimation results for bcat and wasting (moderate plus severe) for the children aged 2 to 10 years. Our sample size is 537. Looking at the endogenous status variables, time and work, we find that if considered separately time and work positively affects BMI categories and reduces incidence of wasting among children aged under 11. However, when considered together significance of work does not survive, but time still significantly improves child nutrition, measured by bcat and wasting. The exogenous status index is always insignificant. Food price shock has a negative impact on bcat and wasting. 



Table 6: Determinants of incidences wasting and bcat  (15) (16) (17) (18) (19) (20) VARIABLES bcat bcat bcat Wasting Wasting Wasting         Time  0.11***  0.09** -0.03**  -0.02**  (0.034)  (0.036) (0.011)  (0.012) work  0.72*** 0.45  -0.14** -0.07   (0.269) (0.310)  (0.067) (0.082) Index  0.02 0.01 0.02 -0.00 -0.00 -0.00  (0.013) (0.012) (0.012) (0.004) (0.004) (0.003) Food shock -0.34** -0.21 -0.34** 0.12** 0.08** 0.11**  (0.154) (0.133) (0.145) (0.047) (0.037) (0.046) Age  0.09** 0.02 0.07* -0.02** -0.01 -0.02**  (0.035) (0.029) (0.035) (0.011) (0.009) (0.011) Child sex(m=1) 0.21 0.09 0.18 -0.07* -0.04 -0.07*  (0.135) (0.117) (0.136) (0.039) (0.033) (0.040) Hh mem no 0.04 0.03 0.05 -0.01 -0.01 -0.01  (0.029) (0.027) (0.029) (0.009) (0.008) (0.009) No living children -0.04 -0.13 -0.06 -0.00 0.02 0.00  (0.105) (0.090) (0.100) (0.033) (0.030) (0.032) Age at first birth -0.03** -0.00 -0.03* 0.01** 0.00 0.01**  (0.013) (0.010) (0.013) (0.004) (0.003) (0.004) Wealth quintile 0.04 0.01 0.05 -0.01 0.00 -0.01  (0.059) (0.046) (0.058) (0.017) (0.014) (0.017) Constant -1.83*** -0.89** -1.74*** 0.55*** 0.30*** 0.53***  (0.547) (0.374) (0.534) (0.157) (0.100) (0.155) Observations 537 537 537 537 537 537 R-squared -0.177 -0.055 -0.130 -0.127 -0.018 -0.102 First stage F-stat Time Work   13.14   220.61  13.14        221.18  13.14    220.61  13.14      221.18 Note: Robust standard errors are in parenthesis; *** p<0.01, ** p<0.05, * p<0.1   We also estimate the impacts of interactions of work-time and index-shock on BMI and incidence of wasting (in Table A3 in appendix). However, the interaction terms never appears to be significant. Effect of time on nutrition remains positive and significant for both bcat and wasting. 
I porta ce of others’ status to mitigate food price shock effects Table 7 below compares the joint impact of endogenous and exogenous status of mothers on child anthropometry for households that have and have not experienced shock in the last year. We have reported the full regression results in Table A3 in Appendix. This table shows that without shock, the importance of women's status measured by the joint effect of time and the index is insignificant, but in households with shock experience the joint effects become significant to impact the incidence of underweight wasting, WAZ and bcat. The same does not hold true for work. Work and index jointly affect bcat only when food price shock occurs. Otherwise, it remains insignificant during shock.   



Ta le : Joi t effe ts of othe s’ status a ia le ith a d ithout food p i e sho k  Time+index Work+index   Shock=1 Shock=0 Shock=1 Shock=0 Underweight -.029 (0.012)** -0.01844(0.057) -0.069(0.10) 0.00(0.99) Wasting -0.03(.0129)** -0.0254(0.034) -0.136( 0.10) .09(0.11) WAZ 0.14(.052)*** 0.178(0.278) 0.733(0..54) 0.53(0.67) bcat  0.15(0.035)*** 0 .057(0.124) 0.58 (0 .34)** 0.70(0.47) Note: Robust standard errors are in parenthesis; *** p<0.01, ** p<0.05, * p<0.1 Since table 7 shows that along with index, time is more important than work to influence children nutritional status, when shock occurs. Let us now explore how does time impact nutrition jointly with index for working and nonworking others separately when food price shock is experienced by the household. Table 8 presents the estimation results for the joint impacts.  We find that for working 
othe s’ ti e a d i de  ostl  has a positi e i pa t o  all anthropometric indicators, except for wasting. For non working mothers also we find significant impacts of time and index for wasting and bcat. However, impact sizes always remains higher for working mothers. Therefore, working mothers are able to reduce the negative shock effects more than the nonworking others.  Table 8: Impact of time and index for working and nonworking mothers when food price shock occurs   work=1 Work=0 Underweight -.049 (0.02)** -0.014(0 .019) Wasting -.031(0.024) -0.03(.018)** WAZ 0.27(0.098)*** .009(0.08) Bcat 0.18(0.08)** 0.13 (0.05)*** Note: Robust standard errors are in parenthesis; *** p<0.01, ** p<0.05, * p<0.1 VI. Conclusion In this paper, using a primary survey conducted in Karnataka, South India, we aim at explaining the relationship between child anthropometric indicators and women's status in the presence of a food price shock. We argue women's status could be endogenous to the household and it has an exogenous element determined by exogenous female characteristics. Endogenous status in our study is measured 
 othe ’s ti e allo atio  i  hild e  a d he  o k status. E oge ous status o  the othe  ha d, is measured by an index constructed by mothers’ a ital age, ea s of a iage a d spousal education gap. All these exogenous characteristics of the mother are likely to improve women's intrahousehold status exogenously. We find that while time positively affects child anthropometry measured by the incidence of underweight wasting and BMI categories, it does not have any impact on WAZ scores of children. Work status on the other hand, is found to improve child anthropometry, measured by BMI and wasting, when considered independent of time. Controlling for both time and work makes time an important determinant of child anthropometry and work becomes insignificant. This shows that work affects child 

ut itio  th ough ti e, i.e. ti e is the t a s issio  ha el fo  othe s’ o k th ough hi h it improves child nutrition, measured by BMI and wasting. Like time, for work also we could not establish any impact of work on WAZ scores. Exogenous status index, on the other hand, considered together 



with time and/or work, impacts child nutrition measured by WAZ only; and it fails to impact incidence of underweight, wasting or BMI. We therefore conclude that impact of endogenous and exogenous status of mothers on child anthropometry is highly sensitive to the indicator we select to measure child anthropometry.  Our study also shows that food price shock always has a detrimental effect on child nutrition. By separating the households with and without shock experience in Table 7, we observe that joint effect of time and index is significantly important to affect child anthropometric indicators when food price shock occurs. The same does not hold true for the joint effect of work and index. Without shock, none of the joint effects (time-index and work-index) exert any significant impact. We, therefore, conclude that 
othe s’ ti e is o e u ial tha  he  o k fo  hild e ’s ut itio al attai e ts. E oge ous status index jointly functions better with othe s’ time than with work. Considered alone, it can only ameliorate weight for age scores.   
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Appendix 
 TableA: Gender discrimination in anthropometric indiators 
Note: *** p<0.01, ** p<0.05, * p<0.1   
    All Work=1 Work=0 diff Food price  shock=1 Food price  shock=0 diff WAZ Boys -0.95 -1.2 -.81  (**) -1.08 -.791  Girls -0.97 -.775 -1.07  -.96 -.97  diff        bcat Boys -0.43 -.5   -0.39  -.55 -.29 (*) Girls -0.52 -.44 -0.57  .-51 -.53  diff        Underweight (moderate+severe) Boys .27 .33 0.17  (***) .278 .18 (*) Girls .23 .28 0.26  .32 .21 (*) diff   (**)     Wasting(moderate+severe) Boys 0.18 .20 0.23  .19 .16  Girls .227 .21 .167  .254 .20  diff   (*)     



Figu e A:  Ke el de sit  fu tio  of ti e allo ated  othe s  hild ge de , othe s’ o k status and by food price shock dummies 
   

0

.0
2

.0
4

.0
6

.0
8

.1

0 5 10 15 20 25

boy girl

0

.0
5

.1
.1

5

kd
en

sit
y t

im
e

0 5 10 15 20 25

work no work

0

.0
5

.1
.1

5
.2

0 5 10 15 20 25

shock no shock



Table A1: OLS estimates of determinants of child anthropometry  (1’) (2’) (3’) (4’) (5’) (6’) (7’) (8’) VARIABLES WAZ WAZ underweight underweight bcat bcat wasting wasting          Time  -0.00  -0.00  0.02  -0.00   (0.010)  (0.003)  (0.010)  (0.003)  Work   0.02  0.07*  0.01  0.01   (0.155)  (0.037)  (0.111)  (0.035) Index  0.06*** 0.06*** 0.00 0.00 0.01 0.01 -0.00 -0.00  (0.021) (0.021) (0.004) (0.004) (0.012) (0.012) (0.004) (0.004) Food shock -0.21 -0.23 0.10*** 0.09*** -0.17 -0.15 0.07** 0.07*  (0.156) (0.153) (0.035) (0.034) (0.124) (0.126) (0.035) (0.036) Age  -0.05* -0.05* 0.01 0.01 0.04 0.03 -0.01 -0.01  (0.030) (0.029) (0.007) (0.007) (0.029) (0.030) (0.009) (0.009) Child sex(m=1) 0.01 0.01 -0.02 -0.02 0.12 0.10 -0.04 -0.04  (0.164) (0.163) (0.037) (0.034) (0.115) (0.115) (0.034) (0.033) Hh mem no 0.04 0.04 -0.00 -0.00 0.03 0.03 -0.00 -0.00  (0.044) (0.044) (0.008) (0.008) (0.027) (0.028) (0.008) (0.008) No living children -0.08 -0.09 0.02 0.02 -0.09 -0.11 0.01 0.02  (0.129) (0.129) (0.026) (0.027) (0.089) (0.087) (0.029) (0.029) Age at first birth -0.02 -0.02 -0.00 -0.00 -0.01 -0.00 0.00 0.00  (0.014) (0.015) (0.003) (0.003) (0.010) (0.010) (0.003) (0.003) Wealth quintile 0.03 0.04 -0.00 0.00 -0.03 -0.04 0.01 0.01  (0.048) (0.048) (0.012) (0.013) (0.040) (0.039) (0.013) (0.012) Constant -1.36*** -1.42*** 0.12 0.08 -0.77** -0.60* 0.26** 0.23**  (0.460) (0.435) (0.100) (0.081) (0.379) (0.360) (0.104) (0.099) Observations 574 574 574 574 537 537 537 537 R-squared 0.032 0.032 0.020 0.026 0.016 0.011 0.015 0.015 Note: Robust standard errors are in parenthesis; *** p<0.01, ** p<0.05, * p<0.1     



 Table A2: Interaction effect of work time and index-shock on bcat and wasting       VARIABLES bcat Wasting     Time  0.12** -0.03*  (0.061) (0.021) Work  1.11 -0.26  (0.701) (0.225) Work* time -0.09 0.03  (0.091) (0.031) Index  0.01 -0.00  (0.014) (0.004) Food shock -0.72** 0.16  (0.365) (0.118) Index*shock 0.02 -0.00  (0.020) (0.006) Age  0.06* -0.02*  (0.034) (0.011) Child sex(m=1) 0.16 -0.06  (0.138) (0.040) Hh mem no 0.06* -0.01  (0.032) (0.010) No living children -0.07 0.00  (0.099) (0.032) Age at first birth -0.02* 0.01**  (0.013) (0.004) Wealth quintile 0.06 -0.01  (0.058) (0.017) Constant -1.89*** 0.61***  (0.724) (0.206) Observations 537 537 R-squared -0.122 -0.104 First stage F-stat Time Work  Work*time  8.84 161.72 12.90  8.84 161.72 12.90 Note: Robust standard errors are in parenthesis; *** p<0.01, ** p<0.05, * p<0.1         



Table A3: Effect of time and index without and with food price shock VARIABLES uw uw wt wt WAZ WAZ bcat bcat          Time  -0.02* -0.02* -0.03** -0.03** 0.07 0.06 0.11*** 0.11***  (0.012) (0.012) (0.011) (0.011) (0.053) (0.052) (0.034) (0.034) Index  -0.00 0.00 -0.00 -0.00 0.07*** 0.06*** 0.02 0.01  (0.004) (0.004) (0.004) (0.003) (0.022) (0.022) (0.013) (0.012) Food shock 0.14***  0.12**  -0.34**  -0.34**   (0.041)  (0.047)  (0.152)  (0.154)  Age  -0.00 -0.00 -0.02** -0.03** -0.01 -0.00 0.09** 0.09**  (0.010) (0.011) (0.011) (0.011) (0.050) (0.050) (0.035) (0.036) Child sex(m=1) -0.05 -0.05 -0.07* -0.07* 0.11 0.10 0.21 0.21  (0.047) (0.047) (0.039) (0.039) (0.189) (0.188) (0.135) (0.134) Hh mem no -0.01 -0.00 -0.01 -0.01 0.06 0.05 0.04 0.04  (0.010) (0.009) (0.009) (0.009) (0.048) (0.048) (0.029) (0.029) No living children 0.01 0.00 -0.00 -0.00 -0.03 -0.02 -0.04 -0.03  (0.027) (0.027) (0.033) (0.033) (0.126) (0.129) (0.105) (0.105) Age at first birth 0.01 0.01 0.01** 0.01** -0.04** -0.04** -0.03** -0.03**  (0.004) (0.004) (0.004) (0.004) (0.019) (0.019) (0.013) (0.012) Wealth quintile -0.02 -0.03 -0.01 -0.02 0.07 0.10 0.04 0.07  (0.017) (0.018) (0.017) (0.018) (0.062) (0.062) (0.059) (0.060) Constant 0.40** 0.45** 0.55*** 0.60*** -2.26** -2.42*** -1.83*** -2.01***  (0.193) (0.203) (0.157) (0.161) (0.880) (0.894) (0.547) (0.549) Observations 574 574 537 537 574 574 537 537 R-squared -0.085 -0.090 -0.127 -0.132 -0.027 -0.030 -0.177 -0.185 Note: Robust standard errors are in parenthesis; *** p<0.01, ** p<0.05, * p<0.1      


