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Abstract: 

Using 61st and 68th rounds of National Sample Survey (NSS) data we investigate the role of stigma, the economy’s structure, potential 

selection bias and sectoral differences in explaining the low labour force participation of middle and secondary educated women in 

India relative to low and high educated women (the “U-shape”). Estimating labour force participation (LFP) regressions on a sample 

of prime-aged married women, we show that controlling for background characteristics, if a woman’s husband works in a white collar 

job in a region with a high share of blue collar jobs, she is less likely to participate in the labour market (stigma). We also find a positive 

effect on married women’s LFP of an increase in an index of white collar job growth (structure). These effects are present in both 

sectors but are strongest in the rural sector.  However, middle and secondary educated women are still found to have substantially lower 

labour force participation than low and graduate educated women in both sectors. Indeed, over time, the U-shape persists in the rural 

sector and deepens in the urban sector. Since unobservables are quite large in the urban sector, we employ IV methods and find an 

increasing return at middle levels but stagnation at higher levels.  
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1. Background  

Across the globe married women’s labor force participation has increased dramatically over 

the last century, in particular in East Asian countries such as China, South Korea, Taiwan, etc. 

This rise is generally attributed to the positive impact of the increased access to education on 

female labour force participation (FLFP). According to the seminal theories of human capital 

and household production of Mincer (1962) and Becker (1973), education, by increasing the 

opportunity costs of time and lowering the demand for children, should increase female labour 

supply. However, in South Asia, notably India, a strongly negative (Kingdon and Unni 1997; 

Das and Desai 2003) or U-shaped relationship (Neff et al. 2012; Klasen and Pieters 2015) has 

been found between women’s education and labor force participation. Labor force participation 

is high among women with low levels of education who need to work out of necessity, is low 

for women with intermediate level education and is high again for women with a graduate 

degree.  Furthermore, the relationship seems to be persisting over time.  

In this paper we use 61st and 68th rounds of National Sample Survey (NSS) data to investigate 

the stagnation of female labour force participation in India and in particular, the role of stigma, 

the economy’s structure, potential selection bias and sectoral differences in explaining the 

persistently low relative labour force participation of middle and secondary educated women. 

We estimate labour force participation (LFP) regressions separately by sector on a sample of 

prime-age married women focusing on the role of societal stigma and the economy’s structure. 

However, even after accounting for these effects, middle and secondary educated women are 

found to have substantially lower labour force participation compared to low and high educated 

women. We next turn to the role of unobservables in FLFP and instrument for education where 

necessary, as the level of education is to an extent self-chosen by individuals taking into account 

their expected labour market prospects. Our paper yields many new results on the factors 

affecting the observed U-shape in female labour force participation by education. 

One explanation offered for the low labour force participation at intermediate levels of 

education is that women’s traditional role is more valuable to households than their economic 

role.  If women in this group marry educated, high-income men, the husbands can afford to 

sustain their non-participation and thereby produce family status. In fact, the status of the 

husband’s family is even greater if a wife is withdrawn from the labour market following 
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marriage (Papanek 1979; Standing 1991). With growing numbers of women obtaining 

education plus the expected acute shortage in the number of females in the marriageable age 

group in India, we may expect that the demand for women’s traditional role will decrease as 

the price of female labor and females’ bargaining power increases. On the other hand, if rich 

families continue to practice sex-specific abortions and abort female fetuses while poor families 

continue having girls, then the prospects of poor women to “marry up” will rise, meaning less 

bargaining power for women than before. Or, men could marry even younger women than 

before, meaning a lower chance for women to accumulate education and hence lower 

employment (d’Albis and La Croix 2012).  This literature, thus, points to cultural norms, 

marriage markets, family status production, bargaining etc. for the persistence of the low labor 

force participation of low and intermediate educated women in India (Papanek 1979; Kemp 

1986; Kapadia 1995; Desai and Jain 1994). 

A competing explanation offered for the low labour force participation of lower-educated 

women originates from the demand side – exogenous factors such as a scarcity of white collar 

jobs, i.e., lack of structural transformation in the economy (Das and Desai 2003) constrain in 

particular the chances of intermediate-level educated women in finding work that they deem 

appropriate. This is because as education rises so does the demand for white collar work among 

both men and women and competition for these scarce jobs may lead to a crowding out of 

female labour.  

A few previous studies have tried to tease apart these competing hypotheses.  Das and Desai 

(2003) test the importance of structural factors versus patriarchal controls using a single wave 

of the National Sample Survey (1993/94) and employing logistic models of FLFP. In their set-

up, structural factors are proxied by the education level of the village or urban block and caste 

is taken to be a proxy for cultural values. While upper-caste women tend to be more secluded 

and have been traditionally debarred from interacting in public spheres such as the labour 

market, no such seclusion exists for lower-caste women who for subsistence reasons have 

always been economically active.  Their results show that both primary educated women and 

post-primary educated women work significantly less than uneducated women. Adding the 

cluster level education shares lowers the participation gap but does not account for it fully. The 

higher the share educated in the village or urban block, the lower the likelihood that a woman 
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participates, indicating, perhaps, competition for scarce white collar jobs. The test for the 

relative importance of structure versus culture hinges on the interaction between caste and 

education in their models. Since they find a significantly negative caste-education interaction 

for both low and high-caste women alike, they interpret this finding as saying that structure, 

not culture, is the driving factor for the negative relationship between education and LFP, 

because even among low-caste women the high-educated are less likely to participate than the 

uneducated.  

Caste is a complex composite of economic status, occupational specialization, culture, custom, 

history, geography, location, affirmative action legislation as well as extreme prejudice and 

discrimination (Deshpande 2001). The cultural explanation can be confounded with a number 

of other factors, making it difficult to interpret its effect in a labour force participation model 

as the pure effect of values regarding women’s work. For instance, Scheduled Caste and 

Scheduled Tribes have been found to be more likely to be causal laborers and less likely to be 

found in off-farm self-employment (Das, 2006). Also, their measure of structure – the village 

or urban block level education share – is arguably not exogenous to the woman’s own labour 

market choices. Furthermore, interaction effects in non-linear models, such as those estimated 

between caste and education which are critical for their argument – are very hard to interpret 

(see Norton et al. 2004).      

A recent paper by Klasen and Pieters (2015) brings evidence based on National Sample Survey 

(NSS) data spanning the years 1987-2011 that FLFP for women in urban India has stagnated at 

around 18% and that both supply and demand factors can account for this result. On the supply 

side, rising household incomes, husband’s education (stigma) and falling selectivity of highly 

educated women are the main factors behind the stagnation. On the demand side, sectors that 

are deemed appropriate for women’s work did not grow rapidly enough to absorb educated 

women’s labour. Decomposing the change in FLFP between 1987 and 2011, they find it fell 

overall 0.6 percentage points. Education plays a key role in this decline, in that although 

educational attainment increases over this period, the returns to education especially at 

secondary and graduate levels show a decline. Two variables, falling educational (positive) 

selectivity as the supply of education increases and a higher marriage market return of 

education are associated with the fall in the positive effect of secondary and graduate education 
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on FLFP. They try to uncover the selection-induced portion of the falling effects of education 

by reweighting the 2011 coefficients to being a weighted sum of 1987 coefficients, which they 

assume reflect pure ability. They thus attribute the difference between the 1987 and the 

reweighted 2011 coefficients to selection. The reweighting shows that falling positive 

selectivity does indeed reduce the coefficients to secondary and graduate education. Therefore, 

even though females acquire more and more education, falling positive selectivity depresses 

labour force participation particularly at intermediate levels, resulting in the U-shape of FLFP 

with rising education. Their results imply that if current levels and trends persist, it will be 

difficult for India to reap the benefits of utilizing the large potential pool of female labour 

known as the ‘demographic dividend’.  

While the paper provides a careful and comprehensive analysis of the factors behind the 

stagnating FLPF profile in India with suggestive evidence for the importance of falling 

selectivity, the authors provide estimates for the urban sector only and neither do they explicitly 

model the choice of education level other than the reweighting exercise, arguing that it is 

beyond the scope of their analysis. Thus, we cannot infer that the effect of education is causal 

in their analysis and indeed, attributing the full effect of educational returns in 1987 to ability 

could lead to an overestimation of the declining selection explanation. Furthermore, they do 

not operationalize stigma or structure directly, but capture these effects via standard controls 

of husband’s education and income (stigma) and the (district-level) occupational composition 

(structure).  

We add to the small but growing literature in this area in four important ways: Using two recent 

(61st and 68th) rounds of NSS data 7-8 years apart, 1) we directly model stigma by considering 

the husband’s occupation interacted with the regional white collar occupational availability 

controlling for family income and own education; 2) unlike previous studies that look only at 

the level of white collar jobs in the region, we carefully create an index for changed demand 

conditions for white collar jobs since the previous round at the NSS subdivision (region) level 

as a measure of structural change affecting the local labour market; 3) we provide estimates for 

both urban and rural sectors; 4) we formally test for the importance of unobservables and how 

they have changed over time in woman’s educational choices employing a recently developed 
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method by Oster (2017) and consequently, we control for the self-selection into education via 

the instrumental variables method.  

We estimate linear probability models of labour force participation on a sample of married 

women, 25-55 years, who presumably have completed their education and fertility and are still 

young enough to be available for the labour market. Our findings show that controlling for 

family income and own education, if a woman’s husband works in a white collar job in a region 

with a high share of blue collar jobs (e.g. > 75th percentile), she is less likely to participate in 

the labour market (stigma). We also find a strong positive effect of an index of white collar job 

growth on FLFP (structure). Even though controlling for structure may seem more appropriate 

for the urban sector, we include it in the rural sector model as well, because previous studies 

have shown that a growing mechanization of the agricultural sector and collapse of traditional 

farming jobs have limited the opportunities for females in this sector (Chatterji et al., 2015; 

Mehrotra and Pariada, 2017; Chatterji et al., 2018). Hence, white collar work may be of 

growing importance in both sectors for females as the economy undergoes structural 

transformation. Indeed, we find that both structure and stigma effects matter for both sectors 

and are actually stronger in the rural sector. The estimated coefficients on the education 

variables are robust to the inclusion of these factors suggesting uncorrelatedness of these factors 

with education. However, even after controlling for stigma and structure, we find that 

middle+secondary and high secondary educated women have substantially lower labour force 

participation than low and graduate educated women in India and that this pattern is persistent 

over time.  

We next provide evidence that the role of unobservables in explaining the effect of education 

on FLFP could be quite large in the urban sector in particular. Thus, we attempt to instrument 

each level of education in FLFP models in this sector using the proportion of females 7+ who 

have attained that level of education in the region as instruments. When education is 

instrumented for in the urban sector, the only statistically significant difference found over time 

is a growing return to education at the middle and secondary level. At higher secondary and 

graduate levels, there appears to be a stagnation in LFP over time. In the rural sector where 

endogeneity concerns are not present, we rely on OLS estimates. These estimates show a 

persisting U-shape over time.  
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The rest of the paper is organized as follows: Section 2 gives the theory behind the feminization 

U hypothesis and the stigma effect. Section 3 describes the data. Section 4 explains how our 

index of white collar job growth is created. Section 5 reports the main results found and Section 

6 presents our conclusions. 

 

2. Feminization U hypothesis 

Similar in spirit to the Kuznets curve, female labor force participation first declines and then 

increases as an economy develops (Goldin 1994; Mammen and Paxson 2000; Tam, 2011). At 

low levels of development there is no scope for gender inequity in labor force participation due 

to the constraining effect of poverty – poor women cannot afford to remain unemployed or 

inactive. But with successive stages of development, education levels rise and employment 

shifts from agriculture to manufacturing. At this stage, education increases much more for men 

than for women – women’s wages and opportunities for work change relatively slowly while 

unearned income rises faster, so a negative income effect dominates the outcome for women. 

Participation is further reduced due to social stigma against women working outside of the 

home. This is also referred to as a “culture” or social norm effect or status production for the 

household. As women’s education rises even more, the demand for white collar workers 

increases with the expansion of the services sector. At this stage, there is a weakening of the 

negative income effect (erosion of a social stigma) leading to higher female labor force 

participation and an increase in opportunity costs (e.g. demand for labor in white collar jobs, 

wages, rise in costs of child care, etc.) 

The Feminization U hypothesis describes a transitory mechanism.  Its phases are produced 

through a “tug of war” between a negative income effect and a positive substitution effect. The 

length of the transition depends on – (1) costs of the stigma effect vs. the benefit from women’s 

shadow price of time; (2) pace of overall structural transformation; (3) how rapidly white collar 

jobs expand in the economy, while the shape of the U can depend on age, marital status, social 

composition of the population, hierarchy, region, etc. 
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The stigma effect is in reality a social norm against married women working in blue collar jobs. 

Goldin (1994) describes it thus: 

“One may wonder why the social norm against married women’s working does not exist 

for white collar labor. The social stigma against a wife’s working in the white collar sector may 

be low because highly educated women across many cultures are given license to work for pay. 

The women thus employed are often teachers and nurses, but are also in a variety of white collar 

occupations such as sales and office work. If higher class women are given the privilege of 

working for pay in these sectors, then the argument goes, then lower-income women can as 

well. The point is when a woman takes a job in manual labor she is signaling that her husband 

is neglectful and thus the norm – one protecting the family – can take effect. No educated higher 

income man would allow his wife to work in manufacturing sector..”  (Claudia Goldin,”The U-

Shaped Female Labor Force Function in Economic Development and Economic History, NBER 

Working Paper No. 4707) 

Goldin’s characterization of the stigma effect clearly indicates that we need two conditions for 

stigma to arise  – the husband is educated/ has high income/works in a white collar job and his 

wife takes up a manual or blue collar job.  Therefore in our study we operationalize stigma as 

husband working in a white collar job in an area where there is a high share of blue collar jobs 

(i.e., the opportunities for the wife).  

 

3. Data 

Large sample survey data on employment and unemployment situation in India has been 

collected quinquennially from 1972-73, i.e. the National Sample Survey (NSS) data. These 

surveys provide detailed information on various characteristics of the labour force at the 

national and also at the state level. These surveys are also considered as the reliable source of 

estimates for  t h e  labour force participation rate, worker population ratio, unemployment rate, 

extent of underemployment, wages of employees, etc. Also, information on different economic 

activities, industry categories and occupation categories as well as detailed status of 

employment is provided in these rounds. NSS does not provide income data. We use household 

consumption expenditure data as a reliable proxy instead. 
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The present study reports estimation results for the 61st round conducted during July 2004 to 

June 2005 and the 68th round conducted during July 2011 to June 2012. For uniformity, the 

study uses the same geographical units over these five rounds, and any changes at the regional 

level that have occurred over the years have been adjusted for. For this purpose, all the major 

(thick) rounds from 50th to 68th rounds spanning over two decades since 1993-94 are utilized 

There were 78 NSS subdivisions/ regions in 1993-94 which rose to 88 in 2011-12 owing to the 

partitioning of NSS sub-divisions. To construct a panel, we use the 1993-94 region map as an 

anchor and calculate the other rounds’ community variables accordingly.  Hence, the total 

numbers of regions are fixed at 78.  

Our sample consists of all married women, 25-55 years, where the age difference between 

husbands and wives is less than 10 years. We focus on married women as this group is most 

likely to have completed their education and available for the labour market. The age group 25-

55 is selected to represent prime-aged female workers post the education and fertility phase but 

not yet in retirement. The selection on age difference between spouses is done to ensure that 

spouses are of close enough age so cross-substitution effects of say, husband’s earning capacity 

on wife’s labor supply can be observed. In any case, this captures most of the mass of the 

spousal age difference distribution (see Appendix Figure A1, panels (a) and (b)). 

Apart from different socio-economic variables, the study uses variables related to education 

and employment (see the full list of variables and their means in Appendix Table A1). 

Employment status is measured as the principal status. This is the least affected by 

underreporting of women’s work. Thus, we have not considered an individual’s subsidiary 

status due to possibly severe reporting bias in rural areas and also inconsistencies in definition.1  

The community level variables are considered at the regional level. In the next section we 

describe how the index for structural change is constructed. 

 

4. Change in demand for white collar jobs 

                                                            
1 As shown by Klasen and Pieters (2015) this omission is not likely to cause bias in the urban area as subsidiary 
status affects only 5% of the urban adult female population, and furthermore its definition changes over time. 
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Earlier we described how we operationalized the notion of stigma. Here, we describe the 

operationalization of changing structure in the labour market in terms of white collar job growth 

In order to examine the impact of quinquennial change in employment in white collar jobs on 

the probability of work force participation of women, we employ a weighted index following 

the approach developed by Bartik (1991) and employed by Blanchard et al. (1992), Bound and 

Holzer (2000) and Autor and Duggan (2003). The index is formed as a joint product of a stock 

variable (i.e., proportion of white collar jobs at the base period) and a flow variable (i.e., change 

in white collar jobs between two quinquennial rounds). The index can also be summarized as a 

joint product of cross-regional differences in white collar jobs and its state level changes 

between two quinquennial rounds. The index (𝜂𝜂�𝑟𝑟∗,66−68) denotes the change in demand for 

white collar (WC) jobs in NSS region r* between 68th and 66th round (similarly done for the 

change between 55th and 61st rounds). Formally:                          

𝜂𝜂�𝑟𝑟∗,66−68 = 𝛾𝛾𝑟𝑟∗,66 ∗ 𝜂𝜂𝑠𝑠−𝑟𝑟∗,66−68 
where 𝜂𝜂𝑠𝑠−𝑟𝑟∗,66−68, is the log change in employment of white collar jobs (WC) as a share of 

total employment (TOT) at the state level between 66th & 68th rounds excluding region ‘r*’: 

𝜂𝜂𝑠𝑠−𝑟𝑟∗,66−68 = log�
𝑊𝑊𝑊𝑊𝑠𝑠−𝑟𝑟∗68

𝑇𝑇𝑇𝑇𝑇𝑇𝑠𝑠−𝑟𝑟∗68 � − log�
𝑊𝑊𝑊𝑊𝑠𝑠−𝑟𝑟∗66

𝑇𝑇𝑇𝑇𝑇𝑇𝑠𝑠−𝑟𝑟∗66 �  

 multiplied by 𝛾𝛾𝑟𝑟∗,66, which is the share of white collar jobs out of total employment in NSS 

region r* in the 66th  round: 

𝛾𝛾𝑟𝑟∗,66 =  
𝑊𝑊𝑊𝑊𝑟𝑟∗66

𝑇𝑇𝑇𝑇𝑇𝑇𝑟𝑟∗66
 

We first calculate the 𝛾𝛾 values for each region at the base period i.e., of previous rounds. After 

that, these 𝛾𝛾 values are multiplied with state level change in the proportion of white collar jobs 

over two successive rounds. We assume that the state level growth rate of white collar jobs is 

uncorrelated with region level labour supply shocks (impacted by an increase or decrease due 

to demographic change and its impact on gender composition) thus excluding the impact of 

proportion of white collar jobs of that region in total state level estimates.  As a result, the index 

will identify exogenous variation in white collar jobs in the region level work force 

participation. The calculated index values range from -0.17 to 0.16 in the 61st round with mean 

-0.047 rural (-0.043 urban) and from -0.38 to 0.18 in the 68th round with mean 0.004 rural 

(0.007 urban). 
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Our empirical model will consist of simple labour force participation regressions for married 

women estimated as linear probability (employed or not), as a function of income effects 

(household expenditure), substitution effects (own education2), stigma (husband working in a 

white collar job in a predominantly blue collar region), structure (the index of changed demand 

for white collar jobs) and the household’s socioreligious background, age, age-squared, age 

difference between husband and wife and other factors such as number of children and elderly 

in the household to capture time-use related constraints. 

 

 

5. Results 
To start with, Figure 1 shows the basic descriptive patterns in female labor force participation 

in the raw data. LFP at all levels of education are higher in the rural sector compared to the 

urban sector. In both sectors, there is evidence of a U-shape in LFP in the 61st round.  Over 

time, in both sectors we see that women reduce their LFP at all levels of education. This stands 

in stark contrast to the development in other countries in the world. However, the reduction is 

greatest at the primary level in the rural sector leading to a flattening of the U over time in this 

sector. In the urban sector, the reductions in LFP are smaller than in the rural sector and more 

uniform across education levels. Still, the relatively largest reduction occurs at the graduate 

level resulting in a more or less persistent U shape, except with a slightly pulled down right arc.  

In both rural and urban sectors, Appendix Table A1 shows clear evidence of a stagnation in 

FLFP over time in India: in the rural sector, the employment rate of married women 25-55 falls 

12 percentage points between 61st and 68th rounds from 39% to 27%; in the urban sector it falls 

by much less, 3 percentage points between 61st and 68th rounds from 20% to 17%.   

 

< FIGURE 1 HERE > 

 

                                                            
2We refrain from adding the wage in the LFP model although in theory it should be included. Wages are only 
observed for those working, meaning a selection problem which will have to be accounted for. Furthermore, 
Klasen and Pieters (2015) find little difference to their estimates whether (predicted) wages are included on 
the right hand side or not. 
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In Table 1 we examine the labor force behavior of prime aged married women in the rural 

sector. Table 2 examines the same for the urban sector.  We estimate simple OLS linear 

probability models (LPM) as the dependent variable (In LFP or not) is a 0/1 variable. In 

addition, the LPM is simple to use, and will be as unbiased and consistent as the probit/logit as 

long as the greater part of the predicted probabilities (of the effect of an independent variable 

on the probability averaged over all values of the independent variable) fall between 0 and 1 

(Woolridge, 2010).3  Table 1 estimates the basic relationship between rural married female 

workforce participation and their educational level in the 61st (1st three columns) and 68th (next 

3 columns) rounds. When no controls are added the basic U pattern emerges in the 61st round 

in the rural sector that middle+secondary educated married women and higher secondary 

educated married women are 12 and 15 percentage points less likely to participate compared to 

lower (primary or less) educated women respectively, which is the omitted category. On the 

other hand, graduate educated women are no more or less likely to participate compared to 

lower educated women (coefficient is not statistically significant). Adding stigma and structure 

effects in column 2 hardly changes this basic relationship indicating uncorrelatedness between 

educational choices and these factors. However, we can see that both stigma and structure have 

the expected signs – negative and positive, respectively, – and are significant. Thus, having a 

husband who works in a white collar job in a predominantly blue collar region decreases FLFP, 

whereas growth of white collar jobs in the region increases FLFP.   

 

Next, supplementing the model with all the controls in column 3 (see notes to Table 1 and 

Figure 2), we see that the U-shaped relationship between education and LFP is still present in 

the rural sector in the 61st round with only some reduction in the (negative) effects of medium 

and high secondary education relative to lower educated women and an increase in the effect 

of graduate education which now becomes significantly positive. Thus, graduate educated 

women work significantly more than primary educated women in the rural sector in the 61st 

round, about 4 percentage points more.  In the next 3 columns, the same estimations are 

performed on the 68th round data, and we see that 7-8 years later, while a U-shaped pattern still 

                                                            
3 In Appendix A1, probit estimates are shown for the model with full controls. The marginal effects are highly 
similar to those in Tables 1-2, columns 3 and 6. Therefore, we base the rest of the analysis on the LP 
specification.   
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can be seen it becomes shallower, meaning that middle+secondary and high secondary 

educated women are only around 6-7 percentage points less likely to participate compared to 

low educated women while graduate women become more likely to participate compared to 

low educated women. The latter coefficient is significant in all specifications and now indicates 

a 6 percentage points participation advantage of graduate educated women over primary 

educated women. The picture emerging from the LP models thus seems to confirm what we 

saw in the raw data in Figure 1, i.e., a flattening of the U over time in the rural sector that is 

driven by the fall in participation of primary educated women. However, from the coefficient 

plots drawn on the same scale in Figure 3, we can see that in the most general specification 

there are no significant differences between the estimated coefficients in the 61st and 68th 

rounds, i.e., the U shape persists over time in the rural sector.      

 

< TABLE 1 HERE> 

 

Turning next in Table 2 to the urban sector, a similar U pattern is seen as in the rural sector. 

Starting with the 61st round, we can see that the rate of participation, here too, is highest at the 

bottom and the top of educational distribution. However, the difference compared to the rural 

sector is that in the urban sector graduate women are substantially more likely to work 

compared to their counterparts in the rural sector. Also, graduate women in the urban sector are 

significantly more likely to work compared to low educated women in this sector, indicating 

both a stronger preference and a greater access to modern sector jobs. In this sector as well, 

adding stigma and structure and the full set of controls does little to change the basic pattern 

but slightly increases FLFP among all groups relative to primary educated women (see also 

Figure 2). Compared to the rural sector, stigma and structure have weaker effects, but once 

again, carry the expected signs. In the next 3 columns of Table 2, we see 7-8 years later that 

high secondary and graduate women are even less likely to participate relative to low educated 

women in the 68th round compared to the 61st round. Indeed, as mentioned earlier, the overall 

FLFP falls between 61st and 68th rounds from 39% to 27% in the rural sector, and from 20% to 

17% in the urban sector (Appendix Table A1). Figure 3 which clearly shows the U moving 

down slightly on its right over time in the urban sector and the differences at the high secondary 

and graduate level appear significant.  
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< TABLE 2 HERE> 

<FIGURE 2 HERE> 

<FIGURE 3 HERE> 

 

In Table 3 we explore the role of unobservables in explaining the effects of education. We 

employ the method introduced by Altonji, Elder and Taber (2005) and further developed by 

Oster (2017) for assessing the importance of selection on unobservables. The key assumption 

behind this method is that selection on unobservables is proportional to the selection in 

observables. The method is operationalized by assessing the degree to which the treatment 

effects (here the coefficients on education) change when controls are added, scaled by R2. 

Alternatively, it allows estimating the ratio of unobservables to observables (the ∂ parameter).  

We assume a maximum R2 value of 0.654 and find ∂ would have to be fairly high, between 0.4-

58.0 (and in half the cases larger than 4) for explaining away the effects of middle+secondary 

and high secondary education of LFP in the rural sector. That is to say, unobservables would 

have to be several times larger than observables in order for the treatment effects to be nullified. 

This indicates that the OLS treatment effects in the rural sector with high probability represent 

causal effects. However, in the urban sector, deltas range from 0.11-0.49, thus unobservables 

would have to be at most half the size of observables in order to explain away the effect of 

education on FLFP. As this is a rather plausible scenario, it indicates to us that selection on 

unobservables could be a fairly important process in the urban sector and needs, therefore, to 

be accounted for.5   

< TABLE 3 HERE > 

 

Thus in Table 4, we go beyond Klasen and Pieters (2015) and formally model that educational 

choices in the urban sector are individual choices since individuals self-select educational levels 

                                                            
4 Oster (2017) proposes Rmax = 1.3*R 2 where R 2 is taken from the fullest OLS model employing all controls. In 
our case, R 2 from the fullest model ranges from 7-17% (see Tables 1-2, columns 3 and 6), which is on the low 
side. Thus, we prefer to take a conservative approach and select a value of 50% for R 2, which gives Rmax = 0.65. 
An R2 of 50% for a LFP model is rarely experienced.  
5 Note that all estimates of delta are positive except for higher levels of education in the rural sector (graduate 
in 61st round and high secondary in 68th round). A positive (negative) delta indicates that unobservables are 
negatively (positively) correlated with treatment. The implication is that those obtaining higher education in 
the rural sector are positively selected, which appears plausible.   
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according to their innate but unobserved ability level. This would mean that a failure to take 

this type of endogeneity into account would bias upwards the effect of education. On the other 

hand, in the Indian context some women in the urban sector may be taking education for reasons 

unrelated to employability, for instance to enhance their value in the marriage market 

(Grossbard-Schectman and Neuman, 1988). To the extent that this phenomenon is not fully 

captured in the controls, it may bias the coefficients to particularly the higher levels of 

education downwards.  

It is a difficult task to isolate instruments that correlate with education but are excludable from 

the employment equation. We use as instruments the proportion of middle+secondary, higher 

secondary and graduate educated out of the total 7 year plus female population at the regional 

level. That is, we form three unique instruments using data for each of the 78 regions. As our 

instruments are defined at the regional level, we postulate that they are more exogenous than 

corresponding instruments defined at the urban block level since they are not affected by 

endogenous inter-block migration, and hence arguably excludable from the FLFP regression 

(Card, 2001). This assumption is strengthened by the fact that mobility across regions for the 

purpose of seeking better employment opportunities within the group of married females of this 

age group would be very low.  

 

In Table 4 we present the 2SLS-IV results for the urban sector, for each round, and in each case 

we employ the full specification with all controls (column 3 in Table 2). The instruments satisfy 

the Stock-Yogo test for weak instruments as in each case the Minumum Eigenvalue statistic 

(the matrix version of the F statistic) exceeds the critical value (9.53) provided in Stock and 

Yogo (2005) for number of endogenous variables and instruments=3 and bias level chosen at 

the lowest, 0.05. Furthermore, the unique instruments are each strongly and positively 

correlated with the relevant endogenous variable with strong significance, see Appendix Table 

A3. Note especially that the diagonal elements of this matrix are positive indicating that each 

instrument (at a particular level of education) is indeed relevant for the corresponding level of 

education.  

 

In Table 4, we see that the 2SLS-IV structure effect is similar to the corresponding OLS effect 

in the 61st round but the stigma effect becomes small and insignificant. The 2SLS-IV structure 
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effect is larger than the corresponding OLS effect in the 68th round but the stigma effects 

remains insignificant. For both OLS and 2SLS-IV models, the structure effect, in particular, 

diminishes over time. This means that over time, the availability of white collar jobs becomes 

a less important factor for explaining female LFP.  

In terms of our results for the educational coefficients, relative to the OLS, the 2SLS-IV model 

shows the U being wiped out to some extent in the 61st round with all groups having 

indistinguishable LFP relative to the low-educated except for middle+secondary who still work 

significantly less than the low-educated. This effect is even lower than in the OLS case (-22 

percentage points less vs. -8 percentage points, respectively). However, in the 68th round, we 

see that a partial U emerges again, and that the high secondary group work substantially less 

than they did according to the OLS, while the middle+secondary group work significantly more 

than what they did according to the OLS and the graduate group work about the same. Note, 

however, the effect in the 2SLS-IV model is not significant for the latter group.  

To sum up, selection seems to play a large role in explaining the U-shape in both rounds in the 

urban sector. Selection partially explains away the U at higher levels of education in the urban 

sector in the 61st round, but retains it in part and deepens especially the drop at the high 

secondary level in the urban sector in the 68th round. This is most clearly seen in the coefficient 

plots drawn on the same scale comparing OLS and IV for the specification with all controls 

(Figure 4). Comparing the 2SLS-IV estimates over time, we see a definite deepening at the high 

secondary level but also a rise at the middle+secondary level (Figure 5). However, only the 

latter temporal difference is significant.    

< TABLE 4 HERE > 

< FIGURE 4 HERE> 

< FIGURE 5 HERE > 

How do the results in this study compare with those of Klasen and Pieters (2015)? First of all, 

we report results on the rural sector here as well while they studied only the urban sector. Our 

results show that the U-shaped pattern of FLPF found in that study is not just an urban sector 

phenomenon, it is present also in the rural sector in India. Furthermore, there is not much 
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change in this pattern over time in the rural sector. In the urban sector, our findings from the 

best model (IV) show that the U-shape deepens between 61st and 68th rounds such that the curve 

rises at the bottom and gets pulled down in the middle at the high secondary level. However, 

the only significant and non-overlapping difference in coefficients is seen among the middle 

and secondary educated women, whose likelihood of labor force participation goes from -22 to 

+15 percentage points relative to that of low educated women (see Table 4 and Figure 5).  

Thus, as in Klasen and Pieters (2015) we also find that selection correction (in their study, 

attempted by a reweighting procedure) makes a large difference to the results – a deepening U 

over time in the urban sector is not found once we control for selection (ability bias). However, 

unlike that study we find a higher return to middle and secondary level education over time, 

even after selection is corrected for, while they found no difference in estimates at either middle 

or secondary levels over time after reweighting.6 This may indicate that the reweighting 

procedure in their study attributed too much to falling selectivity at the middle and secondary 

level. Indeed, in other analyses they showed that rising marriage market returns were important 

for explaining the patterns at the secondary and graduate levels. In our study, rising marriage 

returns are potentially captured by the unobservables and could constitute an explanation for 

the rising return at the middle and secondary level observed after selection correction. That is, 

women at this level increasingly take education in order to raise their value on the marriage 

market and not for employment reasons. Therefore, when we control for selection, the return 

to education rises at this level. Note, however, this is occurs in the 68th round; in the 61st round 

in the urban sector the IV estimate is significantly lower than the OLS, indicative of ability 

bias.   

 

6. Conclusion 

In this paper we use 61st and 68th rounds of NSS data for both rural and urban sectors and 

explore whether a stigma or social norm effect, structural factors or potential selection can 

                                                            
6Note, our study pools middle and secondary levels together and treats high secondary as a separate category 
whereas Klasen and Pieters (2015) keep middle in its own category and pool secondary and higher secondary 
levels. However, this difference in definitions does not drive the difference in findings.   
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explain the low labour force participation of middle and intermediate educated women in India. 

Our contribution to the literature is to suggest more direct measures of stigma and structural 

change and to test for the importance of unobservables in the education decision via bounding 

methods and supplementary IV estimation. An important contribution is that we report 

estimates for both rural and urban sectors. Focusing on a sample of married women aged 25-

55, a group that has most likely completed its education and fertility but is still on the labour 

market, we establish descriptively first and similar to previous studies, that middle and 

intermediate educated women in India are less likely to participate compared to both low and 

highly educated women, i.e. the so-called U-shape of FLFP, that is present both in rural and in 

urban sectors.  

Next, estimating linear probability models of labour force participation (FLFP), we find 

evidence for the existence of both stigma and structure effects, both of which are stronger in 

the rural sector. However, stigma and structure effects cannot explain the basic pattern. OLS 

estimates show the U shape persisting over time in the rural sector, and deepening over time in 

the urban sector, especially at higher educational levels. Additional analyses reveal, however, 

that unobservables are potentially non-negligible in the urban sector. Thus, in this sector we 

take into account the endogeneity of education by estimating IV models. When each level of 

education is instrumented for by the regional share of females aged 7+ who have attained that 

level, we no longer find a deepening of the U over time in the urban sector. The only significant 

change occurring over time in this sector is that the returns to middle and secondary level 

education increase significantly. At higher levels of education they seem to stagnate. Thus, 

unobserved heterogeneity was the reason behind the falling returns to education at higher levels 

and a lack of increase at the middle and secondary level over time in the OLS estimates. This 

may indeed have been due to falling selectivity over time at higher levels and education 

increasingly being taken for non-market reasons, for instance, for the purpose of enhancing 

value on the marriage market, at the middle and secondary level.  

Thus, our results both resonate with previous evidence and at the same time bring new evidence 

on the determinants of female labour force participation in India.  They uncover a persistent U-

shape in the rural sector and a general stagnation in the urban sector except at the middle and 

secondary level. While highly educated women in the urban sector seem to have stalled, those 
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at middle and secondary levels seem to have progressed. Indian women in both sectors are 

indeed kept out of the labour market by social forces and a lack of suitable opportunities. 

However, in the urban sector they also opt out because of unobserved ability/preferences 

(selection). Thus, sectoral differences in both observed and unobserved factors need to be taken 

into account when analyzing female labour force participation and its evolution over time in an 

Indian context. 
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Table 1 
Linear probability model of the effect of own education, stigma and structure on married women’s LFP; Rural sector 
  61st  

round 
no controls 

 61st  
round 
+ stigma and 
structure 

61st 
round 
+ all other 
controls                     

68th  
round              
no   
controls 

68th  
round  
+ stigma and 
structure 

68th  
round 
+ all other   
controls  

        
Middle + Secondary -0.117*** 

(0.005) 
 -0.115*** 

(0.005) 
-0.094*** 

(0.005) 
-0.058*** 

(0.005) 
-0.056*** 

(0.005) 
-0.068*** 

(0.005) 
High Secondary -0.148*** 

(0.013) 
 -0.148*** 

(0.013) 
-0.096*** 

(0.012) 
-0.065*** 

(0.009) 
-0.061*** 

(0.009) 
-0.061*** 

(0.009) 
Graduate 0.009 

(0.013) 
 0.005 

(0.013) 
0.040*** 

(0.013) 
0.060*** 

(0.010) 
0.067*** 

(0.011) 
0.061*** 

(0.010) 
Stigma:  
Husband in white collar 
occ in blue collar region  
Structure:  
Index of white collar  
job growth in region 

   
-0.051*** 

(0.006) 
 
1.773*** 

(0.042) 

 
-0.060*** 

(0.006) 
 
1.086*** 

(0.043) 

  
-0.093*** 

(0.011) 
 
0.268*** 

(0.031) 

 
-0.049*** 

(0.010) 
 
0.350*** 

(0.032) 
 
 

       

        

Adj. R2 0.010  0.041 0.168 0.005 0.008       0.104 

N 56,426  56,426 56,426 44,521 44,521  44,521 

Sample: married females aged 25-55 in rural sector with age difference between spouses less than 10 years. Dependent variable: In the labour force or  
not; Numbers reported in the table are marginal effects and standard errors;  Omitted education category is Primary or below; Other controls include:  
intercept, female age, female age-square, age difference between spouses, number of children, log monthly per capita consumption expenditures, presence  
of elderly members in the household, caste, religion and region indicators. Omitted religion category is Hindu, omitted caste category is General, omitted  
region category is Central.  
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Table 2 
OLS model of the effect of own education, stigma and structure on married women’s LFP; Urban sector 
  61st  

round 
no  
controls 

 61st  
round 
+ stigma and 
structure 

61st 
round 
+ all other 
controls                     

68th  
round              
no   
controls 

68th  
round  
+ stigma and 
structure 

68th  
round 
+ all other   
controls  

        
Middle + Secondary -0.091*** 

(0.005) 
 -0.089*** 

(0.005) 
-0.081*** 

(0.006) 
-0.062*** 

(0.005) 
-0.062*** 

(0.005) 
-0.072*** 

(0.005) 
High Secondary -0.076*** 

(0.009) 
 -0.067*** 

(0.009) 
-0.030*** 

(0.010) 
-0.070*** 

(0.008) 
-0.069*** 

(0.007) 
-0.062*** 

(0.008) 
Graduate 0.084*** 

(0.007) 
 0.096*** 

(0.007) 
0.146*** 

(0.008) 
0.089*** 

(0.006) 
0.091*** 

(0.006) 
0.108*** 

(0.007) 
Stigma:  
Husband in white collar 
occ in blue collar region  
Structure:  
Index of white collar  
job growth in region 

   
-0.031*** 

(0.006) 
 
0.632*** 

(0.048) 

 
-0.031*** 

(0.006) 
 
0.394*** 

(0.048) 

 
 

 
-0.034*** 

(0.009) 
 
0.078** 

(0.034) 

 
-0.001 
(0.009) 
 
0.072** 

(0.035) 
        

        

Adj. R2 0.020  0.027 0.092 0.022 0.022 0.071 

N 29,432  29,432 29,432 28,058    28,058      28,056 

Sample: married females aged 25-55 in urban sector with age difference between spouses less than 10 years. Dependent variable: In the labour force or  
not; Numbers reported in the table are marginal effects and standard errors;  Omitted education category is Primary or below; Other controls include:  
intercept, female age, female age-square, age difference between spouses, number of children, log monthly per capita consumption expenditures, presence  
of elderly members in the household, caste, religion and region indicators. Omitted religion category is Hindu, omitted caste category is General, omitted  
region category is Central.  
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Table 3 
The role of unobservables in explaining effects of education; Rural and urban sectors 

 

Sample: married females 25-55 in rural and urban sectors, respectively, where the age difference between spouses is  
less than 10 years.  Numbers reported in the table are for delta, the ratio of unobservables to observables. The applied 
specification is the full model with all controls, see notes to Tables 1 and 2. An rmax of 0.65 is assumed. 
      
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

  Rural sector  Urban sector  

  61st  
round 

68th  
round 

61st  
round 

68th  
round 

     
Middle + Secondary   0.799 57.552 0.242 0.256 
High Secondary   0.834 -5.767 0.109 0.318 
Graduate  -4.398  0.403 0.494 0.130 
      

N  56,426 44,521      29,432                 28,056 



24 
 

Table 4 
2SLS-IV model of the effect of own education, stigma and structure on married women’s LFP; Urban sector 

 61st  

round 

all  
controls 

68th  
round 
all  
controls 

Middle + Secondary -0.218*** 

(0.056) 
0.152** 

(0.068) 
High Secondary -0.196 

(0.237) 
-0.545*** 

(0.208) 
Graduate -0.069 

(0.076) 
0.158 
(0.115) 

Stigma:  
Husband in white collar 
occ in blue collar region  
Structure:  
Index of white collar  
job growth in region 

 
0.006 
(0.016) 
 
0.401*** 

(0.050) 

 
0.025 
(0.018) 
 
0.179*** 

(0.053) 
Cragg-Donald minimum eigenvalue 
statistic 
Critical value (n=3, k=3, b=0.05) 

14.662 
 
9.53 

10.940 
 
9.53 

N 29,432 28,056 

See notes to Tables 1 and 2.  
 

 

 
 
 
 
 
 
 
 
 



Appendix:  

Table A1. Variable Definitions & Means 

 Rural sector Urban sector 

 61st round 68th 
round 

61st round 68th 
round 

Outcome var: Employment rate of married women, 25-55 years, less than 10 
years younger than their husbands 

0.389 
(0.488) 
 

0.271 
(0.444) 

0.204 
(0.403) 

0.169 
(0.375) 

Key explanatory vars:      

Female with middle or secondary level education 0.173 
(0.379) 

0.250 
(0.433) 

0.281 
(0.449) 

0.317 
(0.465) 

Female with higher secondary level education 0.025 
(0.157) 

0.053 
(0.225) 

0.072 
(0.258) 

0.111 
(0.314) 

Female with graduate and higher level education 0.025 
(0.156) 

0.043 
(0.202) 

0.137 
(0.344) 

0.178 
(0.382) 

Husband is in white collar job in region where %illiterate is in 75th percentile 
or higher 

0.117 
(0.322) 

0.041 
(0.197) 

0.214 
(0.410) 

0.061 
(0.239) 

Index of growth in white collar jobs                 -0.046 
(0.048) 

0.004 
(0.067) 

-0.043 
(0.048) 

0.006 
(0.066) 

Control vars:     

Female age 
37.180 
(8.412) 

37.640 
(8.473) 

37.051 
(8.253) 

37.590 
(8.265) 

Female age squared 
1453.093 
(657.309) 

1488.534 
(665.613) 

1440.886 
(642.662.28) 

1481.29 
(647.44) 

Difference between husband’s and wife’s age 
4.359 
(2.045) 

4.232 
(2.030) 

4.462 
(2.124) 

4.284 
(2.138) 

Number of children   
0.788 
(1.048) 

0.582 
(0.887) 

0.651 
(0.941) 

0.495 
(0.799) 

(Ln) monthly per capita consumption expenditures of the household 
8.028 
(0.559) 

8.727 
(0.556) 

8.348 
(0.608) 

9.066a 

(0.613) 

Family with elderly persons 
0.250 
(0.433) 

0.258 
(0.437) 

0.231 
(0.422) 

0.236 
(0.425) 

Socioreligious group is Schedule caste 
0.167 
(0.373) 

0.162 
(0.369) 

0.136 
(0.343) 

0.127 
(0.333) 



Socioreligious group is Schedule tribe 
0.161 
(0.367) 

0.169 
(0.375) 

0.074 
(0.261) 

0.084 
(0.278) 

Socioreligious group is Islam 
0.102 
(0.303) 

0.116 
(0.320) 

0.138 
(0.345) 

0.153 
(0.360) 

Socioreligious group is Christian 
0.071 
(0.256) 

0.072 
(0.258) 

0.064 
(0.244) 

0.063 
(0.242) 

Socioreligious group is Sikh 
0.034 
(0.180) 

0.025 
(0.156) 

0.022 
(0.147) 

0.022 
(0.145) 

Socioreligious group is Jain 
0.001 
(0.034) 

0.001 
(0.034) 

0.010 
(0.099) 

0.008 
(0.088) 

Socioreligious group is Buddhist  
0.011 
(0.104) 

0.012 
(0.107) 

0.007 
(0.084) 

0.007 
(0.085) 

Socioreligious group is Zoroastrian 
--- 
 

0.000 
(0.005) 

0.000 
(0.019) 

0.000 
(0.010) 

Socioreligious group is Other religion 
0.013 
(0.114) 

0.011 
(0.103) 

0.006 
(0.079) 

0.008 
(0.091) 

Region is North 
0.163 
(0.370) 

0.168 
(0.374) 

0.176 
(0.381) 

0.192 
(0.394) 

Region is East 
0.106 
(0.308) 

0.103 
(0.304) 

0.086 
(0.281) 

0.079 
(0.270) 

Region is West 
0.103 
(0.304) 

0.111 
(0.314) 

0.171 
(0.376) 

0.155 
(0.361) 

Region is South 
0.170 
(0.376) 

0.170 
(0.376) 

0.225 
(0.417) 

0.221 
(0.415) 

Region is North East 
0.156 
(0.363) 

0.154 
(0.361) 

0.109 
(0.312) 

0.123 
(0.329) 

N 56,426 44,521 29,432 28,058 

Sample: married females aged 25-55 in rural sector with age difference between spouses less than 10 years. a2 missing observations, N=28,056. 
 

 

 

 

 



Table A2: Probit model of the effect of own education, stigma and structure 
on married women’s LFP; Rural and Urban sectors 

 Rural sector Urban sector 
 61st  

round 

all  
controls 

68th  
round 
all  
controls 

61st  

round 

all  
controls 

68th  
round 
all  
controls 

Middle + Secondary -0.094*** 

(0.005) 
-0.065*** 

(0.005) 
-0.088*** 

(0.006) 
-0.076*** 

(0.006) 
High Secondary -0.095*** 

(0.013) 
-0.056*** 

(0.009) 
0.032*** 

(0.010) 
-0.068*** 

(0.008) 
Graduate 0.048*** 

(0.012) 
0.063 
(0.010) 

0.135*** 

(0.008) 
0.094*** 

(0.007) 
Stigma:  
Husband in white collar 
occ in blue collar region  
Structure:  
Index of white collar  
job growth in region 

 
-0.061*** 

(0.006) 
 
1.102*** 

(0.042) 

 
-0.054*** 

(0.011) 
 
0.336*** 

(0.033) 

 
-0.033*** 

(0.006) 
 
0.448*** 

(0.050) 

 
-0.002 
(0.010) 
 
0.066* 

(0.034) 
     

Pseudo-R2 0.137 0.093 0.094 0.078 

     

N 56,426 44,520 29,432 28,056 

   See notes to Tables 1 and 2. Marginal effects reported.  
 

 

 

 

 

 



Table A3. First Stage Results, IV Models, Urban sector 

 61st round 68th round 

Instrumented variable: Middle or 
secondary 

High 
secondary 

Graduate Middle or 
secondary 

High 
secondary 

Graduate 

Key instruments:       

Proportion of 7+ females in region with middle or secondary level education 4.138*** 

(0.266) 
-0.569*** 

(0.154) 
0.199 
(0.187) 

3.892*** 

(0.288) 
-0.149 
(0.195) 

0.691*** 

(0.220) 

Proportion of 7+ females in region with higher secondary level education -0.990 
(0.602) 

2.322*** 

(0.348) 
-0.699* 

(0.423) 
-0.265 
(0.490) 

2.119*** 

(0.331) 
-0.049 
(0.374) 

Proportion of 7+ females in region with graduate or higher level education -1.592*** 

(0.321) 
-0.736*** 

(0.186) 
2.525*** 

(0.225) 
-1.108*** 

(0.287) 
-0.630*** 

(0.194) 
1.369*** 

(0.219) 
F  
(Prob>F) 

70.94 
(0.0000) 

52.35 
(0.0000) 

297.84 
(0.0000) 

47.56 
(0.0000) 

41.69 
(0.0000) 

235.56 
(0.0000) 

N 29,432 29,432 29,432 28,056 28,056 28,056 
Note: Other exogenous variables include: intercept, female age, female age-square, age difference between spouses, number of children, log monthly per capita consumption 
expenditures, presence of elderly members in the household, caste, religion and region indicators. Omitted religion category is Hindu, omitted caste category is General,  
omitted region category is Central.  
 

 
 
  
 

 

 

 

 

 

 

 



<APPENDIX FIGURE A1 HERE> 
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