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1. Introduction: 
 
The relationship between globalization and human capital formation has often been analyzed in a 

macroeconomic context. In this paper, we consider a mechanism that works at the 

microeconomic level through intra-household bargaining. Within each household, Nash 

bargaining takes place between the mother and father to determine how their joint income is 

spent. They face a tradeoff between the quality and the quantity of children. We assume that they 

have different preferences towards fertility and child education. Based on studies in the 

development literature, we assume that women have a stronger relative preference towards 

quality of children than men do, while men put more weight of the number of children.  

If the opportunities created by global integration are relatively better for women, the 

bargaining power of women improves, and subsequently shifts the child outcomes towards her 

preferences. In this case, we should observe lower fertility and higher education within a 

household, and human capital formation will therefore, increase. Similarly, if the male is facing 

relatively better labor market opportunities, the equilibrium outcome will shift towards his 

preferences, and human capital formation will fall.   

We use three rounds of the Indian NSS Employment Survey for our analysis. India 

experienced extensive trade liberalization in 1991 and has accompanying household level data, 

which we can use to test this theory. We create a child data set from individual level and 

household level data that matches each child with their mother’s and father’s labor market 

characteristics as well as household characteristics. We focus on children of school age, between 

6 and 14, and use school attendance as a child quality outcome. We analyze about three hundred 

thousand children from rural and urban areas whose parents were differentially affected by trade 
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liberalization. Due to low school attendance, especially among girls, this variable contains 

enough variation to identify this effect. 

Our empirical analysis consists of two stages. In the first stage, trade reform affects the 

labor supply of the mother and father. In the second stage, changes in the labor supply influence 

the bargaining process within the households, and in turn, affect child outcomes. We use the 

variation between households and between children to identify the marginal effect of trade on 

child outcomes, and the mechanism through which this process works. Results show that, lower 

tariffs are associated with lower labor supply for the mother and higher labor supply for the 

father. In the second stage analysis, we observe that our assumption about preferences holds. 

Children in households in which mother supplied more labor hours had higher school attendance 

and a lower number of siblings. On the other hand, increased labor supply of the father was 

associated with lower school attendance and a higher number of siblings.  

The paper is organized as follows. In section 2, we provide a theoretical background and 

a literature review. In section 3, we describe the Indian trade liberalization experience. Section 4 

presents the empirical framework. Section 5 discusses the results and section 6 concludes the 

paper.  

2. Background:  
 

Households face a tradeoff between the allocation of time spent between home production and 

market production. Theory on the effects of fertility on labor supply focuses on two channels. 

First, as number of children increases, there will be more specialization within the household as 

women allocate more time to childcare (Becker, 1985). Second, fertility has a direct effect on the 

value of both parent’s time in household production, often referred to as the home-intensity 
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effect. As a result, the theory predicts a reduction in the mother’s labor supply, but the net effect 

on the father’s labor supply will depend on the relative magnitudes of specialization and home-

intensity effects (Kim and Aasve, 2006). Another tradeoff households face is between the quality 

and quantity of children. The shadow prices of child quality and quantity are strongly linked to 

each other, and therefore, exogenous changes may lead substitution between these two outcomes 

(Lam and Duryea, 2000).   

Within the empirical literature, this mechanism between labor supply decisions and the 

child quality-quantity tradeoff has been widely studied. Disentangling the casual effects is a 

difficult task since female labor supply and fertility decisions are made simultaneously, which in 

turn influence child quality. The linkages between trade, parental labor supply and child 

outcomes can be seen in Figure 1. First, trade affects the labor market outcomes of the mother 

and father, such as labor supply, wages, and labor market participation. These effects may be 

different for the mother and father, as trade differentially affects industries in which males and 

females may have relative advantages. Next, the changes in the labor market outcomes affect the 

tradeoff between child quality and quantity through intra-household bargaining. At the same 

time, both mother’s and father’s labor supply may serve as substitutes. In this case, their labor 

market activities will be determined simultaneously.  

A mother with a high number of children may choose to allocate more time towards 

home production and less time in market production. This may lead to higher quality children 

even though the number of children is also high. Angrist and Evans (1998) use the gender 

composition of first two children as an instrument to fertility.1 If the parents prefer a mixed-

                                                 
1 Earlier literature uses twins as an instrument for fertility. For example, see Rosenzweig and Wolpin (1980), 
Bronars and Grogger (1994), and Gangadharan and Rosenbloom (1996). However, having twins at the first birth is a 
sparse occurrence in the data. Second, the age difference between second child and third child is necessarily larger if 
the first two children are twins. This would bias the estimates since the effect on labor supply is larger when the 
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gender composition among children and if the first two children are of the same gender, the 

family will have a higher probability of having a third child. In fact, using data from U.S., they 

show that having two boys or two girls increases the probability of having a third child by about 

6 percent. Using this instrument, they find that having an additional child reduces the female 

labor market participation probability by 12 percent and labor supply about 5 hours a week. 

Although they find no significant effect on father’s labor supply, later studies that use the same 

data set identified a positive effect. If mother’s and father’s labor supply are perfect substitutes, 

the reduction in a mother’s labor supply may be balanced by a proportional increase in a father’s 

labor supply. In this case, we should see a positive effect for the father. Lundberg and Rose 

(2000) compare families before and after their first birth in a difference-in-difference framework, 

using households with no children as a control group. Their findings suggest that the first child 

leads to a 5 percent reduction in a mother’s wages and 9 percent increase in a father’s wages. 

They also note that even before the first child, the labor market activities of male and female are 

significantly different, and mothers make about 9 percent less than fathers on average. In another 

study (Lundberg and Rose, 2002) they test whether the father’s labor market response depends 

on the gender of the child and find that the father’s labor supply and wages increase more in 

response to a birth of a son relative to birth of a daughter.   

Most of these results seem to hold in developing countries as well as developed countries, 

especially in rural areas. For example, Kim and Aassve (2006) use data from Indonesia, a 

country that moved from a high fertility-low income equilibrium to a significantly lower fertility-

higher income equilibrium between 1970 and 1995. They find that in rural areas, mothers 

decrease hours of work by 1.1 hours per child whereas men increase their labor supply by 0.9 

                                                                                                                                                             
children are younger. For these reasons, the gender composition approach has been generally preferred over using 
twins as an instrument in this context. 
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hours. In urban areas, they find similar results for women, but no significant effect for men. 

Jungmin Lee (2008) uses the son preference to identify the tradeoff between child quality and 

quantity in South Korea. He estimates a reproduction function to show that families have a 

strong preference towards son and that the probability of having a second child is much higher is 

the first child is a daughter. Based on these results, he uses the gender of the first child as an 

instrument to identify the child quality-quantity relationship and estimates a negative elasticity of 

per-child education investment with respect to fertility.   

The observed child quality and quantity is considered an outcome of a collective decision 

that is made at the household level. Within each household, individuals are assumed to have 

heterogeneous preferences. Unitary household models that assume income pooling and a 

representative household utility function have generally been rejected by a vast amount of 

empirical evidence. Individuals tend to have different preferences and their relative incomes 

matter when they allocate their expenditure between consumption goods. (Browning, 

Bourguignon and Chiappori, 1994; Duflo, 2003; Duflo and Udry, 2001; Pitt, Rosenweig and 

Nazmul, 1990; Quisumbing and Maluccio, 2003; Thomas, 1991). Further, bargaining takes place 

within each household in order to determine which member’s preferences will be more important 

to determine the final allocation of resources. If mother and father place different weights on 

fertility and child quality in their utility functions, then equilibrium outcome will reflect their 

relative bargaining powers.  

In this paper, we use the theoretical model that is developed by Rees and Riezman 

(2008). They view the globalization process as creating market opportunities for employment in 

developing countries. Based on the empirical literature, they assume that women have a stronger 

relative preference towards the quality of children and men have a stronger relative preference 
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toward the quantity of children. In this framework, if the market opportunities created by 

globalization are higher for women, women’s bargaining power within the household improves 

and the post-globalization equilibrium involves a lower fertility and higher child quality. On the 

other hand, if the opportunities are stronger for men, then globalization should increase fertility 

and lower child quality.  

 

3. Indian Trade Liberalization: 

India’s post-independence development strategy has relied heavily on self-sufficiency. There 

were heavy restrictions on almost all tradable sectors prior to the trade reform. In 1988, the 

average ad-valorem tariff for the agriculture sector was 116.8 percent while in manufacturing 

sector it was 152.43 percent. In terms of non-tariff barriers, nearly 92 percent of all 

manufacturing sectors and 99.6 percent of agriculture were subject to some kind of trade 

restriction. In 1991, India went through extensive trade liberalization in compliance with the 

conditions of the IMF loans. The objectives of the Indian trade reform included the removal of 

most licensing and other non-tariff barriers on all imports of intermediate and capital goods, the 

broadening of export incentives, the removal of export restrictions, the elimination of trade 

monopolies of the state trading agencies, the simplification of trade regime, the reduction of 

tariff levels and their dispersion and the full convertibility of domestic currency for foreign 

exchange transactions. Subsequently, the average tariff in agriculture sector was reduced to 50.6 

percent by 1994 and 38.6 percent by 2000 and the average tariff in manufacturing sector was 

reduced to 65.5 percent by 1994 and 44.4 percent by 2000 (Figure 3). Most import licensing 

procedures and discretionary decisions were eliminated. As far as the exchange rate is 

concerned, the percentage devaluation in Indian Rupee was much smaller than the percentage 
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reduction in trade barriers. The Indian Rupee was devaluated 20 percent against the US dollar in 

July 2001 and further devaluated in February 1992 when an explicit dual exchange market was 

introduced.  

Trade liberalization came as a surprise to the political community as well as to the 

production markets. As a result, there was little or no room for political economy concerns in the 

extent and dispersion of the tariff reductions. The IMF conditions required reductions in all 

industries regardless of the pre-reform tariff rates. The reductions in tariffs were not significantly 

correlated to initial tariff rates, skill intensities, or the productivity levels of the economies 

(Topalova, 2004).  

 

4. Data: 

We use the Employment and Unemployment Survey conducted by the Indian National Sample 

Survey Organization (NSSO) in order to analyze the relationship between globalization, intra-

household bargaining, and the effects on human capital formation. The NSSO adapted a 

quinquennial survey program that incorporates a nationally representative sample.2  This is one 

of the largest and oldest household surveys for a developing country. Our analysis relies on the 

three rounds of this survey, 43rd, 50th and 55th rounds, for rural and urban India. The surveys 

cover a time period of 12 years from 1988 to 2000.  The collected information includes 

household characteristics and household structure, as well as individual level variables that are 

related to the labor market outcomes.  

Following the definition used by the International Labor Organization, we define ‘child’ 

as an unmarried child who are younger than 14 years old. Because school age in India is 6, we 

                                                 
2 Besides the quinquennial surveys or the so called thick samples, additional surveys are conducted for the period 
between the successive quinquennial rounds using a much smaller or so called thin sample.  
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focus on the children between 6 and 14 years old. We convert the individual level data so that 

each observation is one child, and other variables such as education level, parental labor market 

variables and household characteristics are specified for each child. We include households with 

a female head when the male spouse of the household head is alive and present. Some 

households are defined to have multiple mothers and/or multiple fathers. Because we are 

interested in the bargaining process between parents, and because the data does not define which 

child belongs to which parent, we exclude these households. We also exclude the households if 

one of the parents is absent. At the end, we study approximately 289,000 children living with 

their parents in 32 different Indian states.  

Average education levels of family members are presented in Table 1. The completed 

education levels are much lower for girls relative to boys. In rural areas, 36.38 percent of the 

girls are illiterate, and this ratio falls to 24.26 percent for boys. Although the illiteracy level is 

much lower in urban areas, girls have higher rates. In rural areas, 43.38 percent of fathers and 

72.13 percent of mothers are reported to be illiterate. This rate is strikingly high, especially for 

mothers. In urban areas, 19.55 percent of fathers and 41.06 percent of mothers are illiterate. The 

percentages of completing different levels of educations follow a similar trend. Urban areas have 

higher education rates, and females have lower education rates.  

Table 2 presents the school attendance rates of children between 6 and 14. Ideally, all of 

the children in this group should be attending school. Overall, school attendance rate in rural 

areas is approximately 60.4 percent for girls and 74.2 percent for boys. In urban areas, these rates 

increase to 81.9 percent and 86.4 percent for boys and girls, respectively. We observe an upward 

trend in the school attendance rates over time. The school attendance of girls in rural areas 

increased by almost 20 percentage points between 1988 and 2000, recording about a 38.3 percent 
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growth rate over 12 years.  This growth rate was 11.2 percent for girls in urban areas, 19.92 

percent for boys in rural areas and 6.98 percent for boys in urban areas. Within this time period, 

India also experienced a substantial trade reform that changed the industrial structure and the 

labor markets in the economy.  Edmonds, Pavcnik, and Topalova (2007) look at the effect of 

medium and short-term adjustment costs on schooling rates using the variation between districts, 

and find that districts that experienced an average tariff reduction have 2 percentage points less 

improvement in schooling rates compared to districts with no tariff reduction.  

The tradeoff between child quality and quantity is presented in Figure 2.3 As the number 

of children within a household increases, the probability that a child attends school decreases 

significantly. For example, in urban areas in the year 2000, the average attendance probability 

for households with 1 child was approximately 83 percent. This rate decreased to 62 percent for 

families with 7 children. This negative relationship holds for rural and urban areas and for each 

survey round. In general, attendance rate is lower in rural areas relative to the urban areas. 

However, they possess similar structures in terms of the child quality/quantity tradeoff.   

The trade liberalization measures used in the study are defined as the tariffs between 

1988 and 2000 in 2-digit traded industries. We match these reduction levels to the industries in 

which the mother and father are each employed.   

  

5. Empirical Approach and Discussion of the Results: 

5.1. Labor Supply and Trade Protection:  

                                                 
3 Households with more than 7 children are not used in this study. In our sample, the number of families within these 
groups is very small and therefore is not representative of the population. For example, we have only two 
households with 15 children in rural areas in the year 1993. In order to keep the results efficient, we omitted these 
households.  
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The extent to which trade reform affects labor supply works mainly through the increase in labor 

demand and earning opportunities. The trade integration affects labor markets through changes 

in relative prices in the domestic economy. If the opportunities created for males are different 

than opportunities for females, then the relative bargaining within the household will be affected. 

This adjustment may result from relative advantages of male and female workers: male workers 

have relative advantage in ‘brawn’ intensive industries and female worker have relative 

advantage in ‘brain’ intensive industries.4 Then, industries can be characterized as female 

relative advantage industry and male relative advantage industry (Saure and Zoabi, 2008). If the 

trade integration causes specialization in female relative advantage industries, then employment 

opportunities should increase more for female workers relative to male workers. Saure and Zoabi 

(2008) show that if the labor markets are perfectly flexible, this may result in an inflow of male 

workers to female relative advantage industries, the marginal productivity of females would 

decrease, and females would be driven out of the labor market.  

There is also a substantial amount of specialization within the household. Both male and 

female workers face a tradeoff between home production and market production. Even if there is 

no specialization in the initial equilibrium, empirical evidence suggests that an increase in the 

number of children can cause women to specialize in home production and men to specialize in 

market production. Thus, in analyzing the impact of trade on labor supply, the effect of 

heterogeneous fertility should be isolated. 

Consider the following labor supply regression:  

  mjtstsththtjtmjt XnL εφδγββτββ +++++++= 5210                         (1) 

 

                                                 
4 More specifically, male and female workers are assumed to have same amounts of ‘brains’, but males have more 
‘brawn’. 
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where  is the labor supply of mother , mjtL jtτ  is the tariff rate in mother’s industry j at time t, 

 is the number of children in household h at time t;  is household characteristics such as 

religion, social class, and per capita expenditure;  

htn htX

tγ  represents year, sδ  represents state fixed 

effects; stφ is the interaction of year and state fixed effects; and  mjtε is a heteroscedastic and 

normally distributed error term.5 This equation is also estimated for fathers who are working in 

industry k.  

The above equation includes the endogeneous choice of number of children by the 

decision maker, which may bias our estimate of 1β . Consider two individuals, A and B, who are 

working in the same industry and subject to the same labor market conditions, but have a 

different number of children. Suppose individual A has higher number of children than 

individual B. Then A will have a higher value of time spent in home production, and will not 

respond to the employment opportunities as much as B. If type A and type B individuals are 

structurally different, for example if type A individuals are generally older and have less 

education, then the effect of trade on labor supply will be underestimated. To solve this problem, 

we use the gender composition of the first two children to instrument for the endogeneous choice 

of the number of children.  

Following the methodology proposed by Angrist and Evans (1998), we create a binary 

variable that takes the value of one if the first two children are of the same gender (two boys or 

two daughters), and a value of zero otherwise. In what follows, we will call these households 

same-gender households. If parents have a preference towards a mixed-gender composition 

among their children, then the same-gender households should have a higher probability of 

                                                 
5 We include interactions of state and year fixed effects to account for the state-level labor market regulations that 
took place in different years. See Mitra and Ural (2008) for details.   
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having a third child, and therefore, the average number of children for these households should 

be higher. This is a strong exclusion restriction since the only effect upon labor supply would be 

through the fertility decisions. According to the data set used in this study, the same-gender 

households have on average 0.14 more children in rural areas, and 0.16 more children in urban 

areas.          

  Equation (1) was estimated for mothers and fathers separately. Differences between 

households in terms of religion, social class and per capita expenditure was controlled in the 

estimations.6 The results for mothers are presented in Table 4. The coefficient on tariffs is 

estimated to be between 0.22 and 0.23 and highly significant. The inclusion of number of 

children in column (2), or instrumenting number of children with gender composition, did not 

change this coefficient in any significant way.  Between 1988 and 2000, the average tariff rate in 

traded industries was reduced from 139.7 percent to 38.6 percent, showing a 101.1 percentage 

point reduction. These estimates imply that tariff reductions were associated with a 0.22 days a 

week decrease in mother’s labor supply. The observed increase in the female labor supply in 

Table 3 was not associated with tariff reductions. For the rest of the coefficients, in general, 

women in the rural areas work more hours than women in urban areas. Contrary to the 

theoretical prediction, women with a higher number of children are estimated to supply more 

labor to the market. However, under the IV estimation, this effect becomes insignificant. The 

gender composition is proven to be a strong instrument for number of children with a very high 

first- stage F-statistics. The coefficient on gender composition suggests that, after controlling for 

other household and parent characteristics, the same-gender households has 0.117 more children 

relative to the other households.  

                                                 
6 These regressions are estimated with and without the per capita expenditure variable. The results were virtually the 
same and not presented here.  
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 Table 5 presents the results for fathers. The sign on the tariff variable is estimated to be 

negative for the father, suggesting that tariff reductions were associated with an increase in the 

labor supply. The coefficient is robust to an inclusion of number of children (column 2) or using 

instrumental variables (column 3). Between 1988 and 2000, tariff reductions were associated 

with approximately a 0.15 days a week increase in labor supply of the father. Similar to mothers, 

a father’s labor supply in rural areas is more than in urban areas, but the difference is smaller for 

fathers. Mothers supply 10.5 percent more labor, and father supply 5.5 percent more labor in 

rural areas relative to urban areas. Fathers with a higher number of children estimated to have a 

higher labor supply, although the magnitude is very small. This effect becomes insignificant 

under the IV estimation.7    

 The important message from these results is that the impact of tariff reduction for 

mothers and fathers were not identical or symmetrical. Mother’s labor supply was reduced and 

father’s labor supply was increased as a result of the trade liberalization. These results are 

consistent with Saure and Zoabi’s (2008) prediction that, even under the case of expansion in 

sectors in which the female has relative advantage, we would see a reduction in female labor 

supply.  Another possible explanation that is related to our model is that women might be 

substituting away from market production towards household production activities such as 

childcare. This would be possible if returns to the father’s market labor supply increased 

significantly.  

 

 

 

                                                 
7 These regressions are also estimated with a Tobit model. The magnitude and signs of the coefficients were not 
significantly different from the current results. These Tobit estimates will be incorporated in a future version of this 
paper.  
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5.2. Child Quality, Child Quantity and Trade Protection:  

Next, we move to the differential effect of tariff rates on father’s and mother’s industry on the 

child quality. Child quality here is defined as whether the child attends school in a given 

household and year. We match the tariff rates to parents’ industries to test their effect on 

schooling. The following equation was estimated:  

 

mjtststihththtktjtiht CXny εφδγαααταταα +++++++++= 543210           (2)         

 

where  is a binary variable for whether or not child i in household h in time t attends school; ihty

jtτ is the tariff rate in mother’s industry j; ktτ  is the tariff rate in father’s industry k;  is the 

characteristics of the child including age and age-squared and a binary variable for boys.  

includes household characteristics such as religion, social class, and per capita expenditure, as 

well as labor market characteristics of mother and father such as education and age. The fixed 

effects and other variables are identical to the ones in section 5.2.  

ihtC

htX

Table (6) presents results of the OLS and IV estimations of this specification. Column (1) 

estimates the relationship without the number of children variable. A tariff in mother’s industry 

is estimated to have a positive and significant coefficient on child’s schooling, whereas the 

father’s tariff coefficient is negative and insignificant. The coefficient on mother’s tariff rate is 

estimated to be 0.031, indicating that the tariff reduction in mother’s industry was associated 

with 3.1 percentage points reduction in the probability of schooling. If we incorporate the effect 

in the father’s industry, although it is insignificant, this effect goes down to 2.12 percentage 

points. This estimate is very close to Edmonds, Pavcnik and Topalova’s (2007) estimate of a 2-

percentage points reduction in the schooling rate due to trade liberalization. The second column 
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incorporates the negative effect of fertility on the schooling of children. Each additional child in 

the household caused 0.2 percentage points reduction in the probability of schooling. Once it is 

instrumented with gender composition (column 3), the negative effect increased significantly to 

3.3 percentage points.  

Columns (4) and (5) use both tariffs and number of children as explanatory variables. 

Although the tariff coefficients did not change significantly under the OLS estimation (column 

4), once the number of children is instrumented, we see a significant increase in the negative 

effect of the mother’s tariff to 4.04 percentage points. If the father’s effect is incorporated, this 

estimate goes down to 3.54 percentage points. When the number of children is exogenous, we 

get a higher coefficient on the tariff rate. This means there is a significant adjustment within the 

household in terms of child outcomes in the sense that when tariffs decline, households move 

away from child quality towards child quantity.  

Children in rural households have less schooling in all specifications. A child in a rural 

area is about 3 percentage points less likely to go to school. A one percent increase in the 

household’s monthly expenditure increases schooling probability between 5.1 and 8.4 points. A 

boy’s probability of attending school is between 6 and 11.5 percentage points higher than a 

girl’s. Both parents’ education significantly increase schooling quality, although the father’s 

coefficient is higher. Parent’s age is significant in some specifications, although the magnitude of 

the effect is very small. The second-stage F-statistics is again found to be quite strong (68.72), 

and the coefficient on gender composition is robust. Same-gender households are found to have 

approximately 0.11 more children in all specifications.    
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5.3. Child Quality, Trade Protection and Endogenous Labor Supply 

As mentioned above, another tradeoff individuals face is the allocation of time between home 

and market production. In households with a high number of children, the value of home 

production is relatively higher, therefore we should see less labor supply, especially for the 

mother. In addition, the specialization between mother and father will be more significant for 

households with higher number of children. Both of these effects point to a lower supply of 

mothers within households with higher number of children. However, we know as an empirical 

fact that these households also have a lower school attendance rate due to the binding budget 

constraint and the tradeoff between child quality and quantity. Considering this mechanism in a 

household, it is very hard to argue that labor supply is exogenous to the child quality. 

Households where the mother supplies relatively higher labor to the market would systematically 

choose a low fertility-high quality equilibrium. At the same time, households with higher 

schooling rates will make the parents supply more labor to the market in order to provide for the 

schooling costs. Then the effect of an exogenous increase in the labor supply on child quality 

will be overestimated.  

This issue becomes more significant when we think about the households that are 

dependent on child labor. In these households, if the child attends school, the parents will have to 

supply more labor to the market to compensate for the loss of income. 

In this section, we use tariff rates in mother’s and father’s industries to instrument the 

labor supply variables. We estimate the following equation:  

 

ihtststihthtfktmjthtiht CXLLny εφδγββββββ +++++++++= 543210        (3)   
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where  is the labor supply of a mother in industry j at time t and  is the labor supply of  

a father in industry k at time t.  The definitions of the other variables are identical to the previous 

specifications. In this equation, we instrument  with the tariff in industry j and  with the 

tariff in industry k. Tariff rates are highly correlated with the labor supply variables as discussed 

in Section 5.1. Also, they would only affect child quality through their effect on parent’s labor 

market outcomes.  

mjtL fktL

mjtL fktL

 

 In Table 7, we include mother’s and father’s labor supply in child quality regressions 

separately. Columns (1) and (2) present the results of the mother’s labor supply, and columns (3) 

and (4) presents the results with the father’s labor supply. The coefficients on mother’s labor 

supply are positive, indicating a positive effect on child quality. If a mother increases labor 

supply by 1 day a week, the probability that a child attends school increases by 31 percentage 

points in the regressions with endogeneous fertility (column 1) and 35 percentage points in the 

regression with gender composition as instrumental variable (column 2). This is intuitive if we 

consider that 1 day a week is about 14 percent of mother’s total time endowment. In the first 

stage regressions, tariffs served as a strong instrument with a very high F-statistics. All the tariff 

coefficients turned out highly significant and almost identical to the results we obtained in 

section 5.1. Tariff reductions between 1988 and 2000 were associated with approximately 0.22 

days a week reduction in mother’s labor supply. Combining this estimate with the second stage 

results, we find that tariff reductions reduced schooling probability by 6 percentage points due to 

reduction in mother’s labor supply alone.    

 Columns (3) and (4) present the same regressions with father’s labor supply. The 

estimated labor supply coefficients were negative, indicating that schooling decreases as a father 
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supplies more labor to the market. If a father increases labor supply by 1 day a week, the 

schooling probability of each child goes down by 21 percentage points. First-stage results are 

again almost identical to the results we obtained in Table 5. Tariff reductions were associated 

with an increase of 0.15 days a week increase in father’s labor supply, which in turn reduced the 

schooling probability by another 3.2 points.  

Estimating mother’s and father’s labor supply separately may lead to overestimation, 

because mothers with high child quality preferences may choose to form families with fathers 

with relatively high quality preferences. For this reason, in Table 8, we use both labor supply 

variables. Father’s labor supply is no longer significant and the magnitudes of these coefficients 

are much lower. However, mother’s coefficients are still significant and the magnitudes did not 

change significantly. In the first-stage regressions, father’s tariff instrument lost its strength 

whereas mother’s tariff instrument is strong and significant. According to the results in Table 8, 

tariff reductions were associated with approximately a 7.8 percentage point reduction in the 

probability that a child attends school. This effect mainly came from the reduction in the 

mother’s labor supply. Father’s labor supply, although it increased due to trade liberalization, did 

not have a significant effect on child quality.  

 

5.4. Child Quality and International Trade:  

Next, we consider the amounts of exports and imports in manufacturing industries. Although 

tariff levels have the advantage of being a deterministic variable, they do not measure the 

differential expansions and contractions in mother’s and father’s industries as a result of trade 

liberalization. Trade protection measures also ignore the effect on export-oriented industries. 

This may potentially bias our results if the job opportunities in export-oriented industries were 
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different for females relative to males.  According to Figure 4, there has been significant increase 

in both export and imports within this time period considered in this paper. Prior to trade 

liberalization, the growth rate of imports was 2.8 percent and growth rate of imports was 9.1 

percent on average. In the post-liberalization period, these rates increased to 17.7 percent and 

12.5 percent for imports and exports, respectively. As a result, net exports in manufacturing 

industry were negative in the post-liberalization period.  

 In this paper we are interested in differential effect of trade variables on males and 

females. Specifically, we are interested to find out whether or not these differences had any 

impact on education investment of children. We therefore repeated the analysis in previous 

sections using trade variables instead of tariff variables. Table 9 presents the results of the 

reduced form regression in equation 3. According to column 1, child education is positively 

associated with exports and negatively associated with imports in mother’s industry. One percent 

increase in exports in mother’s industry increases the probability of schooling by 1.4 points, and 

one percent increase in imports reduces the probability by 1.2 percentage points. On the other 

hand, import level in father’s industry is negatively associated with the probability of schooling. 

One percent increase in imports in father’s industry increases probability of schooling by 0.5 

points, while exports in father’s industry do not have a significant effect. Columns (3) and (4) 

show the effect of difference between exports and imports in father’s and mother’s industry, 

respectively. The results suggest that the more export oriented mother industry, the higher the 

probability of schooling. Export orientation of father’s industry has negative effect on schooling, 

although this effect becomes insignificant when we include mother’s and father’s trade variables 

simultaneously (column 5).  
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 If we tell this story from the import side only, we will reach the conclusion that increase 

in imports (or reduction in tariffs) had a negative effect on the probability of schooling. Because 

the level imports in mother’s industry increased much faster than father’s industry and 

overcompensated the effect of the positive coefficient in column 2. The average yearly import 

growth rate in mother’s and father’s industries was 17.1 percent and 11.8 percent, respectively. 

However, the export growth rates were similar between groups: 14.5 percent in mother’s 

industry and 14.0 in father’s industry.8 As a result, net exports in father’s industry grew faster 

and became relatively more export oriented. These trends are presented in Figure 5. The gender 

difference may be due to a relocation of workers across industries, and women relocated towards 

industries which are more import oriented. It may also be the case that the industries that 

employed relatively more male ex-ante became more specialized in export goods.  

 According to the results, changes in net exports in mother’s industry was associated with 

11 points increase in probability of schooling and in father’s industry was associated with 9 

points increase in the probability of schooling. The effect of increase in imports, however, was 

negative. More specifically, the probability of schooling decreased by 1.6 percentage points as a 

result of the increase in imports.      

 

5.5. Wages, Child Quality and International Trade:  

In the case of perfect intersectoral factor mobility, trade theory suggests trade liberalization in a 

poor labor-abundant country should increase returns to labor, and as a result, we should observe 

improvements in wages for all industries. However, in India, labor mobility between sectors and 

between states is very limited. One important reason is that the strict labor regulations limit the 

                                                 
8 Because our main data set is a household survey, the trade statistics above take into account not only the exports 
and imports within each industry, but also the distribution of households across industries.     
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capacity of firms to hire and fire workers. According to the Industrial Disputes Act, employers 

with more than 100 workers should seek the approval of government before they can layoff and 

retrench workers. Even though the laws do not prohibit the dismissal of workers, governments 

have often been unwilling to grant permission. Other sets of labor laws such as the Standing 

Order Act and Trade Union Act also have elements that significantly restrained the adjustment 

mechanism of labor markets (Besley and Burgess 2004; Mitra and Ural, 2007). 

In addition, state borders in India represent not only political but also linguistic and 

cultural borders. Strong social support systems in society combined with significant differences 

between states in terms of religion, language, and culture, limit labor mobility and lead to little 

labor movement between states.  

These considerations suggest a method that permits industry variation in the response of 

wages to changes in trade policy. A reduction in tariffs in import competing sectors will reduce 

the prices in those industries. Because labor mobility is limited, only capital will move to the 

expanding sectors, thereby increasing marginal product of labor. As a result, expanding sectors 

should experience an increase in wages while shrinking sectors should experience a reduction in 

wages. Translating this relationship to our household level analysis, the impact of trade 

liberalization on labor income should depend on the industry affiliation of the members of the 

household.  

The impact on labor incomes is one of the important channels through which trade 

liberalization influences the household decision making process. We entangle this effect by using 

the trade liberalization measures as an instrument for wages of mother and father. In this 

approach, the first-stage regression will provide evidence on the differential effects of trade 

liberalization on male and female labor, and the second-stage regression will provide evidence 
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on how male and female preferences differ in terms of child quality and quantity decisions.   

Specifically, we estimate the following regression:  

 

mjtststihththtfktmjtiht CXnWWy εφδγαααααα +++++++++= 543210          (3)                         

 

where is the wage income of the father in household h employed in industry j;  is the 

wage of the mother in household h employed in industry k. The wage income variable is 

determined by the labor supply decision of mother and father, and therefore endogenous to the 

household decision making process. In order to tackle this issue we instrument wages with tariff 

reductions in corresponding industries for both mother and father. The results of these 

estimations will be incorporated in the next version of the paper.  

mjtW fktW

In India, many households own and operate a farm and supply labor to their own 

household farm for the purpose of self-consumption or profits. Trade reform would have a 

significant effect on farm profits and therefore the full income constraint of the household. 

However, this link between trade reform and households is unlikely to affect the relative 

bargaining power of the mother and father within the household. Farm profit is more likely to be 

treated as collective household income. If a reduction in agricultural protection reduces farm 

profits, the full income constraint of the household would shift downward. Assuming leisure is 

normal good, we would see an increase in labor supply and a decrease in education expenditures.  
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Conclusion: 

 

This paper investigates the effect of Indian trade integration on the bargaining process 

within the households, and estimates the effect of these adjustments on the equilibrium child 

quality.  We focus on children of school age and use their school attendance as a child quality 

measure. We study how this trade liberalization affected the dynamics of the household and 

intra-household bargaining process, and to what degree income reallocations within households 

affected child outcomes. The broad research question here is the effect of globalization on 

human capital accumulation. To our knowledge, this is the first paper that studies this 

relationship in an intra-household bargaining framework. The extent of Indian trade reform and 

the detailed employment and household surveys before and after trade reform allows us to test 

this relationship at the microeconomic level.   

Results suggest an increase in women’s labor supply has increased schooling probability 

of children, whereas an increase in a father’s labor supply either decreases or has an insignificant 

effect on this probability. Lowering trade barriers has affected mother’s and father’s labor supply 

differently. Specifically, tariff reductions reduced mother’s labor supply and increased father’s 

labor supply. We find that the net effect of tariff reductions on probability of schooling was 

negative.  

Second, we test whether the relationship between different level of imports and exports in 

mother’s and father’s industries and child schooling. Results suggest that increase in imports was 

associated with reduction of probability of schooling, however this was overcompensated by 

exports and net effect was positive. The substitution between mother’s and father’s labor hours 

and the effect on child quantity has yet to be investigated.  
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FIGURES:  

 

Figure 1: Trade Liberalization and Child Quality/Quantity Tradeoff 

 
   

Figure 2: School Attendance and Fertility 
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Figure 3:  Average Tariff Rates in Tradable Industries 
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Figure 4: Imports and Exports in Manufacturing Industries 
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Figure 5: Levels of Net Exports 

 

 
 

TABLES:  

Table 1: Education Level  
          

     
Rural (percent)     

 Boys Girls Father Mother 
     
Not Literate  24.26 36.38 43.38 72.13 
Below Primary 46.21 39.82 16.50 9.66 
Primary  22.56 18.14 14.73 9.15 
Middle  6.67 5.41 12.25 5.78 
Secondary  0.30 0.24 10.28 2.84 
Graduate and Above     2.86 0.43 

 100 100 100 100 
     

Urban (percent)     
 Boys Girls Father Mother 

     
Not Literate  11.86 15.14 19.55 41.06 
Below Primary 47.98 45.88 12.09 10.52 
Primary  28.67 27.27 14.42 14.43 
Middle  10.83 10.93 16.19 13.25 
Secondary  0.66 0.78 23.97 14.67 
Graduate and Above     13.78 6.07 
 100 100 100 100 
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Table 2: School Attendance 

  
      
 Rural  Urban 
  Boys Girls  Boys Girls 

      
Not Attending 25.82 39.55  13.64 18.07 
Pre Primary 11.39 9.42  11.47 10.82 
Primary 38.96 33.01  40.75 38.54 
Middle 19.57 14.76  26.43 24.74 
Secondary and Post Secondary 4.25 3.25  7.70 7.84 
 100 100  100 100 
      
School Attendance Rate:      
1988 66.83 50.44  82.65 76.60 
1993 77.52 63.64  88.24 84.37 
2000 80.15 69.77  88.42 85.21 
Overall 74.19 60.45  86.37 81.94 
      
Growth(%) 19.92 38.32  6.98 11.24 
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Table 3: Labor Market Activity of Parents 
  

      
A. Labor Market Participation   
      

 Urban  Rural 
  Mothers Fathers  Mothers  Fathers 

      
1988 0.164 0.945  0.351 0.937 
1993 0.172 0.982  0.353 0.988 
2000 0.176 0.977  0.374 0.981 

Growth(%) 7.328 3.327  6.527 4.741 
      
      
B. Labor Supply (Days Worked in a Week)  
      

 Urban  Rural 
  Mothers Fathers  Mothers  Fathers 

      
1988 0.437 2.588  1.081 3.118 
1993 0.542 2.988  1.063 2.856 
2000 1.145 6.226  2.397 6.183 

Growth(%) 161.926 140.613  121.721 98.323 
      

C. Wages incomes (log, Rupees)   
      

 Urban  Rural 
  Mothers Fathers  Mothers  Fathers 

      
1988 9.037 9.922  8.270 9.450 
1993 10.288 11.204  9.616 10.388 
2000 10.474 11.235  9.670 10.419 

Growth (%) 143.750 131.300  139.957 96.862 
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Table 4: Trade Protection and Labor Supply of Mother 
        
    
 (1) (2) (3) 
    
 OLS          OLS          IV              
    
Tariff in Mother's Industry 0.223** 0.220** 0.222** 
 (0.108) (0.107) (0.111) 
    
Number of Children  0.020*** 0.006 
  (0.007) (0.131) 
    
Rural 0.105** 0.107** 0.106* 
 (0.053) (0.053) (0.056) 
    
Household Controls Yes Yes Yes 
Industry Dummies Yes Yes Yes 
State Dummies Yes Yes Yes 
Year Dummies Yes  Yes  Yes 
    
Observations 108,158 108,158 108,158 
Wald Chi2 12,824.05 16,039.24 12,799.72 
R2 0.39 0.39 0.39 
    
First Stage Results       
    
Number of Children:   
Gender Composition    0.1169*** 
   (0.0148)   
F Statistics   54.66 
        
    
All standard errors are clustered at state-year level. *** p<0.01, ** p<0.05, * p<0.1. Household 
characteristics include household type and religion. Parent characteristics include education, age and 
industry. Child characteristics include age, gender and second degree polynomial interactions of age 
and gender. These variables are explained in the appendix of this paper.   
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Table 5: Trade Protection and Labor Supply of Father 

        
    
 (1) (2) (3) 
    
 OLS          OLS          IV             
    
Tariff in Father's Industry -0.151* -0.152* -0.152* 
 (0.093) (0.093) (0.094) 
    
Number of Children  0.007* 0.006 
  (0.006) (0.137) 
    
Rural 0.055* 0.056 0.056 
 (0.051) (0.051) (0.058) 
    
Household Controls Yes Yes Yes 
Industry Dummies Yes Yes Yes 
State Dummies Yes Yes Yes 
Year Dummies Yes Yes Yes 
    
Observations 98,014 98,014 98,014 
Wald Chi2 57,832.23 71,612.71 68,613.67 
R2 0.5937 0.5937 0.5937 
    
First Stage Results       
    
Number of Children:   
Gender Composition    0.1184***  
   (0.0146)  
F Statistics   67.60 
        
    
All standard errors are clustered at state-year level. *** p<0.01, ** p<0.05, * p<0.1. Household 
characteristics include household type and religion. Parent characteristics include education, age 
and industry. Child characteristics include age, gender and second degree polynomial interactions 
of age and gender. These variables are explained in the appendix of this paper.   
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Table 6: School Attendance, Number of Children and Trade Protection 

            
      
 (1) (2) (3) (4) (5) 
 OLS OLS IV OLS IV 
      
Tariff in Mother's Industry 0.031*   0.032* 0.040** 
 (0.018)   (0.018) (0.018) 
      
Tariff in Father's Industry -0.010   -0.010 -0.005 
 (0.018)   (0.018) (0.018) 
      
Number of Children  -0.002** -0.033*** -0.011*** -0.076*** 
  (0.001) (0.012) (0.002) (0.029) 
      
Rural -0.011 -0.029*** -0.033*** -0.012 -0.020** 
 (0.008) (0.005) (0.005) (0.008) (0.009) 
      
Monthly Expenditure (log) 0.084*** 0.072*** 0.051*** 0.077*** 0.031 
 (0.006) (0.004) (0.010) (0.006) (0.021) 
      
Boy 0.115*** 0.070*** 0.066*** 0.114*** 0.104*** 
 (0.010) (0.007) (0.007) (0.010) (0.011) 
      
Age 0.157*** 0.181*** 0.186*** 0.159*** 0.167*** 
 (0.010) (0.007) (0.007) (0.010) (0.011) 
      
Age Squared -0.007*** -0.008*** -0.009*** -0.007*** -0.008*** 
 (0.001) (0.000) (0.000 (0.001) (0.001) 
      
Mother's Education 0.021*** 0.010*** 0.007*** 0.021*** 0.018*** 
 (0.003) (0.001) (0.001) (0.003) (0.003) 
      
Father's Education 0.053*** 0.050*** 0.051*** 0.053*** 0.056*** 
 (0.003) (0.003) (0.003) (0.003) (0.004) 
      
Mother's Age 0.000 -0.001*** -0.001*** 0.000 0.001 
 (0.001) (0.000) (0.000) (0.001) (0.001) 
      
Father's Age 0.000 0.001** 0.001** 0.000 0.000 
 (0.001) (0.000) (0.000) (0.001) (0.001) 
      
Household Controls Yes Yes Yes Yes Yes 
Child Controls Yes Yes Yes Yes Yes 
State Dummies Yes Yes Yes Yes Yes 
Year Dummies Yes Yes Yes Yes Yes 
Additional Household Controls Yes Yes Yes Yes Yes 
      
Observations 93,247.00 442,901.00 442,901.00 93,247.00 93,247.00 
Wald Chi2 32,628.76 113,226.93 132,596.65 49,927.02 20,690.86 
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Table 6: Continued… 
            
      
 (1) (2) (3) (4) (5) 
 OLS OLS IV OLS IV 
      
First Stage Results           
      
Number of Children:     
Gender Composition    0.1165***  0.1161*** 
   (0.0075)  (0.0142) 
F Statistics   175.94  68.72 
            
      
All standard errors are clustered at state-year level. *** p<0.01, ** p<0.05, * p<0.1. Additional household controls include religion 
and household type. Gender decomposition is defined as a dummy variable that takes the value of one if the first two child have the 
same gender. Please see the appendix for descriptions of categorical variables  
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Table 7: Child Quality, Labor Supply and Trade Protection I 

      
 Mother  Father 
 (1) (2)   (3) (4) 
      
Labor Supply 0.3070*** 0.3490***  -0.2101*** -0.2653*** 
 (0.0613) (0.0730)  (0.0769) (0.0889) 
      
Number of Children -0.0152*** -0.0625*  -0.0074*** -0.0580** 
 (0.002) (0.0366)  (0.0013) (0.0277) 
      
Rural -0.0551*** -0.0649***  -0.0097 -0.0125 
 (0.0097) (0.0130)  (0.0076) (0.0084) 
      
Monthly Expenditure (log) 0.0396*** 0.0047  0.0893*** 0.0598*** 
 (0.0087) (0.0283)  (0.0066) (0.0176) 
      
Child Controls Yes Yes  Yes Yes 
Parent Controls Yes Yes  Yes Yes 
Household Controls Yes Yes  Yes Yes 
State Dummies Yes Yes  Yes Yes 
Year Dummies Yes Yes  Yes Yes 
      
Observations 108158 108158  98014 98014 
Wald Chi2 28,675.32 23,251.38  58,792.55 45,432.94 
R2 0.40 0.39  0.59 0.52 
      
First Stage Results           
      
Labor Supply:      
Tariff 0.2195*** 0.2234***  -0.1517*** -0.1507*** 
 (0.0317) (0.0317)  (0.0275)  (0.0275)  
F Statistics 1088.25 1087.95  2205.91 2205.60 
      
Number of Children:       
Gender Composition  0.1169***   0.1184*** 
  (0.0077)   (0.0080) 
F Statistics  214.46   193.54 
            
      
All standard errors are clustered at state-year level. *** p<0.01, ** p<0.05, * p<0.1. Household characteristics include household type and 
religion. Parent characteristics include education, age and industry. Child characteristics include age, gender and second degree polynomial 
interactions of age and gender. These variables are explained in the appendix of this paper.   
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Table 8: Child Quality, Labor Supply and Trade Protection II 

 (1) (2) 
Mother's Labor Supply 0.3303** 0.2919* 
 (0.1682) (0.1492) 
   
Father Labor Supply -0.0051 -0.1346 
 (0.2433) (0.2046) 
   
Number of Children -0.0166*** -0.0934** 
 (0.0053) (0.0372) 
   
Rural -0.0339* -0.0377** 
 (0.0185) (0.0179) 
   
Log(Household Monthly Expenditure) 0.0394 0.0020 
 (0.0359) (0.044) 
   
Child Controls Yes Yes 
Parent Controls Yes Yes 
Household Controls Yes Yes 
State Dummies Yes Yes 
Year Dummies Yes Yes 
   
Observations 93436 93436 
Wald Chi2 20,936.66 26,985.69 
R2 0.67 0.60 
   
First Stage Results   
   
Tariff (Father)   
Tariff Coefficient on Labor Supply -0.0192 -0.0188 
 (0.0399) (0.0399) 
F Statistics 2075.48 2074.97 
   
Tariff (Mother):   
Tariff Coefficient on Labor Supply 0.2766*** 0.2787*** 
 (0.0483) (0.0483) 
F Statistics 912.85 912.33 
   
Gender of The First Child:   
First Gender Coefficient on Number of Children  0.1177*** 
  (0.0083) 
F Statistics  168.57 
   
   
All standard errors are clustered at state-year level. *** p<0.01, ** p<0.05, * p<0.1. Household characteristics 
include household type and religion. Parent characteristics include education, age and industry. Child 
characteristics include age, gender and second degree polynomial interactions of age and gender. These variables 
are explained in the appendix of this paper. 
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Table 9: School Attendance and International Trade 

            

(1) (2) (3) (4) (5) 
          

Exports in Mother's Industry 0.0146*** 
(0.0039) 

Imports in Mother's Industry -0.0119*** 
(0.0026) 

Exports in Father's Industry 0.0005 
(0.0017) 

Imports in Father's Industry 0.0059*** 
(0.0019) 

Net Exports in Mother's Industry 0.0128*** 0.0092** 
(0.0026) (0.0036) 

Net Exports in Father's Industry -0.0037** 0.0065 
(0.0015) (0.0046) 

Number of Children -0.0073 -0.0047** -0.0074 -0.0046** -0.0059 
(0.0046) (0.0023) (0.0046) (0.0023) (0.0064) 

Rural -0.0424*** -0.0487*** -0.0429*** -0.0516*** -0.0313** 
(0.0137) (0.0066) (0.0138) (0.0073) (0.0158) 

Household Controls Yes Yes Yes Yes Yes 
Child and Parent Controls Yes Yes Yes Yes Yes 
State Dummies Yes Yes Yes Yes Yes 
Year Dummies Yes  Yes  Yes Yes Yes 

Observations 11,445 41,395 11,445 41,395 6,743 
Wald Chi2 11,256.76 49,795.95 10,099.33 47,132.58 7,026.33 
R2 0.37 0.45 0.37 0.45 0.34 
            
All standard errors are clustered at state-year level. *** p<0.01, ** p<0.05, * p<0.1. Household characteristics include household type 
and religion. Parent characteristics include education, age and industry. Child characteristics include age, gender and second degree 
polynomial interactions of age and gender. These variables are explained in the appendix of this paper.   
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APPENDIX: VARIABLE DEFINITIONS 
NAME INFORMATION 
Mother's Wage Log (Weekly earnings of the mother) 
Father's Wage  Log (Weekly earnings of the father) 
Mother's Labor Supply  Number of days mother was employed (in a week) 
Father's Labor Supply Number of days father was employed (in a week) 
Mother's Industry 2-digit NIC 1982 Classification (Round 55 was recoded) 
Father's Industry 2-digit NIC 1982 Classification (Round 55 was recoded) 
Tariff Rate in Father's Industry (1+rho/100) 
Non-tariff Barrier in Father's Industry NTB Coverage Ratio 
Tariff Rate in Mother's Industry (1+rho/100) 
Non-tariff Barrier in Mother's Industry NTB Coverage Ratio 
Mother's Education 1-Not Literate 
Father's Education 2-Literate but Below Primary 
  3- Primary 
  4-Middle 
  5-Secondary 
  6-Degree 
Child's School Attendance 0-Currently not attending School 
  1-Currently attending school 
Rural Dummy Variable; 1-Rural, 0-Urban 

Land Owned  
Log(Hectars of land owned by the household) ; Does not 
include leased-in land 

Per Capita Expenditure  Log (Monthly Per Capital Expenditure) 
Age Cohort of Child Age Cohorts from 1 (in 1988) to 26 (in 2000).   
Sex of the Child (Child level variable)  1-Male 2-Female 
Sex of the first child (HH level variable) 1-Male 2-Female 
State All 32 States, including Jammu & Kashmir.  
Social Group 1- Scheduled Tribe 
  2-Scheduled Caste 
  3-Other Backward Class 
  4-Others 
HH Type 1- Self Employed 
  2- Regular Wage-Salary Earning 
  3- Casual Labor 
  4- Others 
HH Religion Code 1- Hinduism 
  2- Islam 
  3-Christianity 
  4-Sikhism 
  5-Jainism 
  6-Buddhism 
  7-Zaroastrianism 
  8-Others 
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1 Introduction

Globalisation is a term that is often used broadly and rather imprecisely. In

this paper, we use it narrowly to describe the process by which capital flows

to developing countries in order to set up factories that take advantage of low

cost labour to produce goods that are then exported to developed countries.

Opponents of globalisation often refer to these as "sweatshops" and regard them

as uniformly bad.

The word "gender" occurs in the title because we want to distinguish between

factories that use predominantly female labor and those that use predominantly

male labor. We make this distinction because we believe that the gender em-

ployed in the sweatshops makes an important difference to the implications of

the investment for economic growth and development. This in turn rests on an

approach to the economics of the household based on models of intra-household

conflicts of interest.1 This view of households is becoming increasingly prevalent

in economics, though it has by no means yet become the dominant paradigm.

We model the household as consisting of two individuals, one male, indexed

m, the other female, indexed f . They have their own individual preferences that

differ in important ways. Specifically, their utility may depend in general on

their individual consumption, a household public good that we call the number

of children or fertility,2 and a household public good that we call the quality of

children or human capital.3 We use empirical work in the development litera-

ture4 to guide our formulation of preferences. Accordingly, we assume that the

male in the household has a stronger relative preference for consumption and a

larger number of children than the female, while she puts more weight on child

1For a recent survey of the literature see Apps and Rees (2008) chs 3,4.
2Throughout we will ignore integer problems and treat the number of children as a real

number.
3We measure child quality with a real number.
4 See for example Schultz (1990), Singh et al (1986) and Thomas (1990).
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quality.

Pre-globalisation, m devotes all his time to working on the family farm,

producing a good which is sold at a fixed market price. The female, f , divides

her time between working on the farm and child care. We assume that m has

higher farm productivity than f . They allocate their household resources over

the consumption good and the household public goods by some decision process

which could, but need not, take the form of bargaining. The central assumption

we make about this process is that it results in a Pareto efficient allocation.5

The distributional outcome of the process is however assumed to be sensitive to

the value of the outside options6 that the individuals have. We will make this

more precise in the next section.

The basic story is very simple. Pre-globalisation, because of his higher pro-

ductivity on the farm, m has more bargaining power within the household and

therefore his preferences play the major role in determining the household al-

location. This will be a (relatively speaking) high consumption, high fertility,

low child quality equilibrium. Consider now the impact of globalisation. If this

takes the form of investment that provides female jobs, then the female’s bar-

gaining power within the household increases due to the increase in the value of

her outside option. This in turn moves the household allocation in the direction

of her preferences, which means less consumption, fewer children, but higher

child quality.

At this point we could draw upon the model of Galor and Weil (1996), who

show how, in an overlapping generations growth model, declining fertility results

in a higher capital labor ratio, faster economic growth and a steady state with

5Standard bargaining models, such as the Nash bargaining model (for applications in a
household context see Manser and Brown (1980), McElroy and Horney (1981), Ott (1992),
and the "separate spheres" bargaining model of Pollak and Lundberg (1993)) of course have
this property. For a more general treatment on which the approach here is based, see Apps
and Rees (1988).

6 If we were restriciting attention to Nash bargaining models we would label these "threat
points".
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higher per capita income and lower fertility. The present paper can be regarded

as providing an alternative view of what drives this process: Female labour-

oriented globalisation works through the household allocation process in such a

way as to reduce fertility and increase human capital.

If on the other hand, globalisation takes the form of investment that provides

male jobs, then m will have increased bargaining power within the household.

This results in increased consumption and fertility but lower child quality and

human capital. In this case, the economy converges to a lower per capita income

and higher fertility steady state equilibrium. Thus, we argue that the form that

globalisation takes is crucial. If globalisation results in new jobs for females it

will lead to higher levels of human capital and growth. We now go on to test

the consistency of this story with a formal model.

2 The Household Model

2.1 Pre-Globalisation

To make the results as sharp as possible we assume quasi-linear utility functions

of the form

uf (xf , n, q) = ϕf (xf ) + φf (n) + q (1)

ϕ0f (xf ) > 0; φ0f (n) < 0 (2)

um(xm, n) = φm(n) + xm (3)

φ0m(n) > 0 (4)

where xf (xm) is consumption by the female (male) member of the household, n

is the number of children in the household and q is child quality over and above

a basic quality level that we normalise at zero. These functions are chosen

both to keep the model simple, and to express in a stark way the preference
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differences between the individuals in the household. If f were given an extra

dollar of income and she could choose according only to her own preferences,

she would use it to increase child quality, by buying better food, medication,

schooling etc. This is captured by the quasi-linearity of the utility function,

with her consumption xf and fertility n having zero income effects. In addition,

for f , more consumption raises utility while more children lowers it. On the

other hand, if m receives extra income and he can choose how to spend it he

increases his consumption. He derives no utility from child quality over and

above the basic normalised level, but does have increasing utility in the number

of children of this given quality.

We assume that farm output y is given by the concave and strictly increasing

production function h(tf , tm), where ti is the time i = f,m spends in farm

production. To reflect the fact thatm has higher marginal and total productivity

in farm production we assume that

hf (tf , t
0
m) < hm(t

0
f , tm) (5)

at all variable input levels tf = tm ≥ 0 and all fixed input levels t0f = t0m > 0.

We assume a very simple child rearing technology:

n = ac a > 0 (6)

where c is the time f spends in child care.

Likewise, quality per child7 is given by:

q = bz b > 0 (7)

where z is an amount of the market good. That child care requires only fe-

male time while quality requires only the market good is of course a strong

simplification but a useful one, and is not unreasonable.
7All children are assumed identical except for gender, and there is exactly n/2 of each

gender in a family. This ignores for simplicity the evidence that there are very often gender
differences in intra-household resource allocation in developing countries.
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We assume that m spends all his time endowment T working on the farm,

while f divides her time between farm work and child care, and so has the time

constraint

tf + c ≤ T (8)

When the couple behave cooperatively, they pool their income from farm pro-

duction, with p the exogenous world price of farm output, to give the budget

constraint X
i=f,m

xi + n(x0 + βq) ≤ py (9)

where β ≡ 1/b and x0 is a given basic consumption level per child.

We define the values of the outside options of the two household individuals

on the assumption that the value of the outside option is determined by a

noncooperative equilibrium.8 In this equilibrium, m chooses the number of

children, provides for their basic consumption x0, works on the farm and keeps

all the resulting output, while f looks after the children, and chooses child

quality, where the expenditure on the latter, as well as her own consumption,

have to come out of the revenue from her work on the farm. Moreover, working

noncooperatively is less productive for each of them than working cooperatively.

We still assume thatm is individually more productive than f. This is expressed

formally by the conditions on the individual production functions gi(.), which

are again concave and strictly increasing

yi = gi(ti) i = f,m (10)

with

h(t0f , t
0
m) >

X
i=f,m

gi(t
0
i ) all (t0f , t

0
m)À 0 (11)

g0m(t
0) > g0f (t

0) all t0 > 0 (12)

8This is quite common in the bargaining literature. See for example Ulph (1988), Lundberg
abd Pollak (1993) and Chen and Woolley (2001).
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We find the noncooperative allocations by first solving for f ’s stand alone opti-

mum

max
xf ,q

ϕf (xf ) + φf (n
0) + q s.t. n0βq + xf ≤ pgf (T − αn0) (13)

where α ≡ 1/a and n0 is the number of children chosen by m and so for f is

exogenously given9. This problem yields an optimum utility level that we write

as v0f .
10

The corresponding problem for m is

max
xm,n

xm + φm(n) s.t. nx0 + xm ≤ pgm(T ) (14)

Thus he achieves the utility level

v0m = pgm(T )− n0x0 + φm(n
0) (15)

So, (v0f , v
0
m) represents the outside option values for f and m, respectively.

By assumption, there are gains from cooperation due to the higher efficiency

of joint production. The couple must choose how to allocate these gains. For

example, in return for a greater number of children m may make an implicit

payment to f, in terms of consumption, that allows her to increase the quality

of children as well as her own consumption. Thus, the members of the house-

hold could be implicitly trading consumption for fertility and child quality. The

values of the outside options determine the implicit terms of this trade in equi-

librium.

When the household behaves cooperatively, it chooses a Pareto efficient al-

location in which each individual receives a utility value at least as large as

the outside option. Thus, we formulate the problem as maximizing m0s utility

9We assume that after using her time to look after these children f has at least enough
time to work on the farm to supply her minimum subsistence needs. This could be imposed
as an explicit constraint on m’s problem.
10This is of course a function of p, but since we hold this constant throughout we ignore it

here.
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subject to a utility level for f

u0f = ψ(v0f , v
0
m) ψf > 0, ψm < 0 (16)

and the household budget constraint. We do not require that f be held right

down to her outside option value, so u0f ≥ v0f , but we do assume that any

increase in v0f (v
0
m) will increase (decrease) the utility level u

0
f that she receives

under the household decision process.11 Thus the household solves the problem:

max
xi,n,q

xm + φm(n) (17)

s.t.ϕf (xf ) + φf (n) + q ≥ u0f (18)X
i=f,m

xi + n(x0 + βq) ≤ ph(T − αn, T ) (19)

Note that the budget constraint implies that the marginal cost of a child is

x0 + βq + phfα, consisting of the consumption per child, the cost of the child’s

quality, and the opportunity cost of the time f must divert from farm production

to care for the child.

Carrying out the comparative statics on the solution to this problem12 leads

to the results that ∂n/∂u0f < 0, ∂q/∂u0f > 0. Thus, an increase in the value of f ’s

outside option, in increasing the utility she gets at the household equilibrium,

results in a fall in fertility and an increase in child quality, while an increase

in m’s outside option has the opposite effect. Thus far the model supports the

intuitive story.

2.2 The Household Model with Globalisation

In this section we explore the impact that globalisation has on households by

considering what globalisation does to the outside options of each member of the

11This will obviously be the case in standard bargaining models. For a general discussion
of this formulation, which is equivalent to assuming that the household maximises a form
of social welfare function increasing in the utility of its members, see Apps and Rees (2008)
Chapter 3.
12 See the Appendix for the details.
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household. We begin by considering what happens when globalisation results

in an outside labor market opportunity for f. Suppose that globalisation results

in a job situation in which she can supply some given amount of labor time13

l0f for a wage rate of wf . This implies that her time constraint becomes

l0f + tf + c ≤ T (20)

while m’s remains unchanged. Her noncooperative allocation now results from

solving the problem14

max
xf ,n,q

ϕf (xf ) + φf (n) + q s.t. n0βq + xf ≤ pgf (T − l0f − αn0) + wf l
0
f (21)

Denote her new outside option as v̂f (wf ).

Note that in the new noncooperative optimum she will only choose to sup-

ply market labor if her utility is higher than in the previous noncooperative

optimum. Thus the value of her outside option necessarily rises in that case.

Since m’s non cooperative problem is exactly as before, the value of his

outside option is unchanged. Therefore we have that, as a result of the out-

side market opportunity, the value of f ’s outside option rises relative to m’s.

Moreover, it is straightforward to show that

v̂0f (wf ) = ∂q/∂wf = l0f > 0 (22)

An increasing wage in the noncooperative equilibrium feeds directly into in-

creasing child quality.

The household’s resource allocation problem now becomes

max
xi,n,q

xm + φm(n) (23)

s.t.ϕf (xf ) + φf (n) + q ≥ ûf ≥ v̂f (24)

13To assume endogenous labor supply complicates the model without really adding anything
of substance. There is a fixed working day in the factory.
14where of course it must be assumed that αn0 + l0f ≤ T
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X
i=f,m

xi + n(x0 + βq) ≤ ph(T − l0f − αn, T ) + wf l
0
f (25)

Carrying out the comparative statics on the solution to this problem15 with

respect to a change in the wage wf shows that, unambiguously, ∂n/∂wf < 0,

∂q/∂wf > 0. Increasing the female wage rate, by giving her more bargaining

power in the household, results in the household having fewer children of higher

quality.

The first of these results is perhaps not quite so obvious, because an increase

in the female wage increases household income and so could have an income

effect on m’s demand for fertility. However, in this model the fact that f ’s

utility allocation improves at the optimum and that only child quality has an

income effect for her leads to an increase in quality, and this raises the cost per

child and therefore induces a fall in fertility demand. Moreover, as compared

to the situation where she does not work on the outside market, she has a

higher marginal value product of farm work, and so time spent in child rearing

is more costly. Thus the substitution effect of increasing child costs outweighs

the income effect of increasing household income, which in any case arises only

for m.

So, we conclude that globalisation that results in female job opportunities

results in fewer children of higher quality in the household. If we were to take

the model in which m supplies labour l0m to the market at a wage wm, then

these results are precisely reversed, since then m’s outside option is improved,

this reduces ûf , and so the previous comparative statics results simply change

sign - fertility increases and quality falls with a rise in m’s wage.

15Again the details, which are routine, are given in the Appendix.
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3 The Aggregate Growth Model

From the household model we conclude that fertility is a decreasing function

and child quality or human capital an increasing function of the female wage

rate paid on the post-globalisation labour market, while these relationships are

reversed with respect to the male wage rate. This suggests that it should not be

too difficult to put together an aggregate model that shows how the introduction

of a labor market for women as a result of globalisation leads to a process of

growing per capita income and a better steady state than that prevailing pre-

globalisation. It also leads to a better steady state than if globalisation takes

the form of jobs for men. This we now show, in terms of a two-generation

overlapping generations model.

Consider first the female labor market, recalling that individual labor supply

is fixed at l0f . Let Ht be the number of two-person households at time t and let

nt be interpreted as the number of pairs of children each household has at time

t, where it is assumed that one of each pair is male, the other female. Then we

have

Ht = nt−1Ht−1 t = 1, .....∞ (26)

with t = 0 the first period. We must assume that

w0l
0
f > p

Z l0f

0

hf (T − lf − αn0, T )dlf (27)

so that women choose to work at the new factory rather than on the farm. A

sufficient condition for this would be

w0 ≥ phf (T − l0f − αn0, T ) (28)

the factory wage is at least as great as f ’s marginal value product on the farm

when she is employed at the factory. As we show below, under standard as-

sumptions her wage at the factory will be increasing and her marginal value
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product on the farm will be decreasing over time, so as long as this condition is

satisfied at the outset there will be no switch out of factory work.

The number of female workers at time t is Ht, and so total labour supply at

t is

Lt = Htl
0
f (29)

Let qt = q(wt−1) be the quality of a female worker at t, where this depends on

the choice of quality made by the household at t−1, when the worker was a child.

We have just seen that q0(.) > 0. For simplicity, assume that capital K, does

not depreciate, and the production function is a standard linear homogeneous

function

Yt = S(qtLt,Kt) (30)

with labour given in efficiency units. There is a given constant rate of return r,

and a price of the output (in domestic currency) e, so that total wages are

Wt = eS(qtLt,Kt)− rKt (31)

and the wage rate is

wt =Wt/Lt = es(qt, kt)− rkt (32)

with kt the capital/labor ratio. Then, since nt is a decreasing function of wt we

can write kt = k(wt−1) with k0(.) > 0. Thus, we have

dwt

dwt−1
= esqq

0 + (esk − r)k0 (33)

But the profit maximisation condition that the marginal value product of capital

equal the rate of return implies that the second term drops out. Thus, the wage

rate increases over time, in particular w1 > w0 . There is then a unique steady

state in this market if

d2wt

dw2t−1
= esqq

00 + eq0sqq < 0 (34)
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that is, if wt is a strictly concave function of wt−1.Given that sqq < 0, a sufficient

condition for this is that child quality be a concave function of the mother’s wage

rate, which seems to be a reasonable type of "diminishing returns" assumption.

Turning to the farm sector, per household output at t is given by

ht = h(T − l0f − αnt, T ) (35)

where it is assumed for simplicity that improving child quality does not effect

farm productivity (the argument would be strengthened by having farm output

increasing in child quality). Then since nt is decreasing in wt, we must have

that per household output is increasing in wt, and specifically

dht
dwt

= −hfα
dnt
dwt

(36)

Declining fertility releases female labour time for farm work. Then, since the

number of children in each farm family is falling over time while output per farm

is increasing, per capita farm output must also be increasing. Thus, we have

that per capita incomes from both female market work and farm output increase

until the market wage rate reaches its steady state. Globalisation in the form of

providing jobs for women is unambiguously welfare-improving for women and

children. Whether it is so for men depends on the value of their increase in

utility from consumption in relation to their loss in utility from having fewer

children, where the latter is associated with the increased bargaining power of

women within the household.

Turning now to the case in which globalisation creates only jobs for men, we

have in fact a very Malthusian story. We can apply the above model, but with

the key difference that now q0(wt−1) < 0: The higher is the man’s wage, the

greater his power within the household, therefore the higher is fertility (and his

consumption) and the lower is child quality. We therefore have from (33)

dwt

dwt−1
= esqq

0 < 0 (37)
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This therefore implies that w1 < w0 and the wage rate is falling over time.

Moreover, since nt is increasing, f ’s time input T − αnt into farm production

is decreasing, and so is this output. Thus household per capita income must be

falling. There are two possible equilibria:

1. The factory wage falls until it would just pay m to switch back from the

factory into farm production. This happens at the wage w̃ (and corresponding

fertility level ñ), where

w̃ = p

Z l0m

0

hm(T − αñ, T − lm)dlm/l
0
m (38)

since clearly m will not work in the factory for a lower income than he can

generate on the farm with the same time input. This implies a minimum market

wage that the firm will have to pay to retain its workers, and is the counterpart

in this model of a Malthusian subsistence wage.

2. A steady state in which m works in the factory for a wage w∗ ∈ [w̃, w0)

that is constant over time and lower than that at which the factory opened.

INSERT FIGURE 1 HERE

Figure 1 illustrates these two types of "male equilibria", as well as the "fe-

male equilibrium", on the assumption that both types of globalisation are associ-

ated with the same opening wage w0.The steady state female wage converges to

wf
s while the steady state male wage converges either to the minimum required

to keep the male worker employed,
˜
w or to the higher wm

s .

4 Conclusions

We have developed a very simple model of how globalisation affects development.

Our model focuses on how globalisation effects intra-household bargaining and

the effects this has on economic variables. We find that globalisation that results

in improved job opportunities for women leads to lower fertility and higher rates
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of human capital formation. If globalisation results in improved opportunities

for men then the results are reversed. We embed these results in a very simple

growth model and show that, with standard assumptions, globalisation that

favors women leads unambiguously to higher growth rates and a better long run

steady state than would exist either without globalisation, or with globalisation

that creates jobs only for men.
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Appendix
Carrying out standard comparative statics analysis of the effect of a change

in u0f on n, with λ and μ the multipliers attached to the utility and budget

constraints respectively, gives the result

∂n

∂u0f
=

λμβϕ00f
D

< 0 (39)

where the sign follows from strict concavity of the utility function, and D > 0 is

the determinant of the bordered Hessian matrix, with sign given by the second

order conditions. For the effect on q we have

∂q

∂u0f
=

λϕ00f (μβ φ0f + φ00m + λφ00f + μα2phff )

D
> 0 (40)

Here the strict concavity of utility and production functions plays an important

role, as does the assumption that f ’s marginal utility with respect to the number

of children φ0f < 0. If this were positive, the sign could be indeterminate, there

could be a reduction in quality of children in order to have more quantity,

something we rule out by assumption. Denoting the utility level achieved by m
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at the solution of the household’s problem by vm, we have from the Envelope

Theorem that
∂vm
∂u0f

= −λ < 0 (41)

Thus an exogenous increase in f ’s outside option, in increasing her required

utility level u0f , makes her better off, m worse off, reduces fertility and increases

child quality, while an increase in m’s outside option has the opposite effect,

ceteris paribus.

Next, carrying out the comparative statics analysis on the problem when f

supplies labour l0f at wage rate wf produces the results

∂n

∂wf
=

∂n

∂u0f

∂ûf
∂wf

< 0;
∂q

∂wf
=

∂q

∂u0f

∂ûf
∂wf

> 0; (42)

and so fertility falls16 and quality increases with f ’s wage.

16Allowing labour supply to depend positively on wf , so that the wage becomes part of the
marginal cost of a child, only strengthens this result.

16



Wt

Wt−1
W0 W f

s
Wm

sW̃

W̃

Wm
1

W f
1

Figure 1: Steady State Male and Female Wage
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