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Abstract

Indian women’s labor force participation is extremely low and they are much less likely than men 

to work in the non-farm sector. Earlier research explained women’s labor supply by individual 

characteristics, social institutions, and cultural norms, but not enough attention has been paid to 

the labor market opportunity structure that constrains women’s labor market activities. Using data 

from the India Human Development Survey (IHDS) in 2004–05 and 2011–12, we examine how 

village transportation infrastructure affects women’s and men’s agricultural and non-agricultural 

employment. Results from fixed-effect analysis show that access by paved or unpaved roads and 

frequent bus services increase the odds of non-agricultural employment among both males and 

females. The effect of road access on non-farm employment (relative to not-working) is stronger 

among women than among men. Improved transportation infrastructure has a stronger positive 

effect on women’s non-farm employment in communities with more egalitarian gender norms.

1. Introduction

India has one of the lowest levels of female labor force participation (FLFP) among 

developing countries. According to the 68th round data of National Sample Survey (NSS) 

collected in 2011–2012, the FLFP rate was 35.8 percent in rural areas and 20.5 percent in 

urban areas, with the total FLFP being 31.2 percent (Andres et al. 2017). This is well below 

the global average of around 50% (Dasgupta and Verick 2017) and lower than some of the 

neighboring countries such as Bhutan, Nepal, and Bangladesh (see Table 1). The FLFP in 

India has been stagnant since the late 1980s and declined further during the past decade 

despite the rising female education and rapid economic growth (Klasen and Pieters 2015). 

Another important characteristic of Indian women’s employment is the disproportional 

concentration in the agricultural sector. About 37% of the male workers and only 20% of the 

female workers in rural India were usually employed in the non-farm sector, according to the 
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2009–10 National Sample Survey (NSS) (Jatav and Sen 2013). The NSS also reported that 

from 2004–05 to 2011–12, a growing proportion of the workforce started moving to non-

farm activities, but this sectoral relocation was more prominent for male workers than for 

their female counterparts (Chowdhury 2011; Shaw 2013).

Agriculture increasingly forms a smaller share of India’s GDP and with agricultural 

mechanization, opportunities in agriculture continue to decline (Papola 2012). Moreover, 

much of the agricultural employment for women tends to be on the family farm (Desai, 

Dubey, Joshi, Sen, Shariff, and Vanneman 2010), and does not result in independent income. 

As compared with the work on family farm and family business, women who work as wage 

laborers or in salaried jobs are more likely to receive direct payments, which are separated 

from their family income. Research shows that it is not women’s employment per se but 

employment outside of the family farms that contributes to women’s control over resources 

and decision-making power (Anderson and Eswaran 2009). Another study found that off-

farm wage employment improves poor women’s happiness through increased income (Van 

den Broeck and Maertens 2017). Therefore, we focus on women’s non-farm employment in 

this paper.

Earlier research used individual demographic characteristics, education, culture, labor 

policy, and labor market characteristics to explain the supply and demand of women’s labor 

(Brinton, Lee, and Parish 1995; Das, Jain-Chandra, Kochhar, and Kumar 2015; Jensen 2012; 

Klasen and Pieters 2015). Researchers attribute the low FLFP in India to increased rural 

income, reduced number of farming jobs, and the lack of jobs in the other sectors that are 

suitable for women (Andres, Dasgupta, Joseph, Abraham, and Correia 2017; Chatterjee, 

Murgai, and Rama 2015). However, not enough attention has been paid to the role of 

economic development policies such as transportation infrastructure investment in shaping 

women’s labor market activities. Women are more likely than men to lack access to 

motorized transport options (Salon and Gulyani 2010) and to spend more time traveling to 

work (Anand and Tiwari 2006). The limited mobility tends to restrict women’s economic 

activities and curtail their status in the society. Therefore, it is important to investigate 

whether improved road conditions and access to transport could help women to diversify 

their livelihood strategies out of agriculture into non-agricultural activities.

Although India has successfully maintained rapid economic growth in the past decade, its 

infrastructure is widely viewed as inadequate and inefficient. In 2000, about 40% of the 

825,000 villages in India lacked access to all-weather roads (World Bank 2011). The average 

travel speed of trucks and buses was only 30–40 kilometers per hour. Recognizing the poor 

rural transportation conditions, the Government of India launched the national rural road 

construction program—the Pradhan Mantri Gram Sadak Yojana (PMGSY)—in 2000. This 

rural road construction program prioritizes villages with a population of 1000 or more, 

thereafter extending to villages with a population of 500–1000. By 2017, over 136,000 

roadworks with 523,907 km of roads have been built under the PMGSY. In addition, the 

Indian Government has set a target of $1 trillion for infrastructure spending during the 

period of 2012–2017 to not only improve transportation networks but also provide 

electricity, water, and telecommunication services, among other things (Planning 

Commission Government of India 2013). With rising investments in infrastructure 
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development in India, a better understanding of the consequences of infrastructure 

development, especially transportation, may yield substantial policy benefits.

Transportation infrastructure has been shown to increase agricultural trade and income 

(Aggarwal 2015; Donaldson 2018), reduce poverty (Khandker, Bakht, and Koolwal 2009), 

boost local market development (Mu and van de Walle 2011), increase migration (Morten 

and Oliveira 2014), and relocate laborers from agriculture to the non-agricultural sector 

(Asher and Novosad 2016). However, most prior studies focus on highways and railroads 

that provide inter-region connections. There is comparatively less research examining the 

economic effects of local transportation services and smaller-scale roads connecting villages. 

Albeit that studies have documented the link between the lack of access to public transit and 

limited job opportunities for minority population in the US (Holzer, Quigley, and Raphael 

2003; Sanchez 1999), the implications of bus services for labor market activities have not 

been investigated in developing countries. Moreover, earlier studies investigating the impact 

of village transportation infrastructure on employment did not situate the analysis in India’s 

social context marked by ingrained gender inequality (Aggarwal 2015; Asher and Novosad 

2016). This study particularly takes into account the patriarchal values and gender relations 

in India and considers the restrictions imposed by community gender context on women’s 

labor market activities.

Going beyond previous literature, this study provides estimates of the impact of access to 

rural roads and bus services on the economic activities of Indian women and men. Using two 

waves of data from the India Human Development Survey (IHDS), this study answers three 

research questions: 1) How does village transportation infrastructure influence women’s 

participation in non-agricultural work in India? 2) How does the improvement in rural 

transportation infrastructure affect the gender gap in non-agricultural work participation? 3) 

How does the effect of transportation infrastructure on women’s employment vary by the 

gender context of the communities? India’s diverse regional contexts provide a unique 

opportunity for us to compare areas that have experienced substantial improvement in 

infrastructure investment to those that have not in terms of the implications for women’s 

labor market activities. We adopt fixed-effect models to examine how the improvements in 

transportation infrastructure lead to changes in individuals’ employment sector between 

2005 and 2012.

2. Theory and Literature

Women’s labor force participation is determined by a confluence of social and economic 

forces at both the household and societal levels. Previous literature has considered various 

factors that determine the supply and demand of women’s labor. Several labor supply 
conditions, such as increased age at marriage, declining fertility, and reduced family 

obligations, are theorized to free women’s time for labor market activities (Brinton, Lee, and 

Parish 1995). Meanwhile, increases in women’s education and work experiences improve 

their qualifications for jobs. However, whether these labor supply conditions can be 

translated into women’s work participation also depends on labor demand conditions, 

namely the characteristics of local labor markets, such as the availability of jobs, gender 

discrimination, and gender segregation in the labor markets (Brinton, Lee, and Parish 1995; 
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Spierings 2014). In the Indian context, scholars claimed that the recent decline in FLFP is 

due to a combination of supply-side and demand-side factors (Chatterjee, Murgai, and Rama 

2015; Klasen and Pieters 2015; Lahoti and Swaminathan 2016). Rising household income 

and husbands’ education reduce women’s labor supply. Further, the slow growth of sectors 

that draw women’s labor also leads to limited demand for women’s work.

In this study, we provide a theoretical framework explaining how village transportation 

infrastructure shapes women’s non-farm employment in India by altering various aspects of 

the labor supply conditions and labor demand conditions. We suggest that improvements in 

the transportation infrastructure in rural India tend to promote women’s work participation 

and employment in the non-farm sector by increasing access to both local and external job 

opportunities, reducing women’s time spent in domestic drudgeries, and possibly by 

introducing more egalitarian gender attitudes.

Access to job opportunities

There is a shortage of short-term and long-term employment opportunities for women in 

rural areas in India (Chowdhury 2011; World Bank 2010). The lack of non-farm jobs 

suitable for women in rural villages partially explains the recent decline in FLFP in India 

(Chatterjee, Murgai, and Rama 2015). Investment in transportation infrastructure can 

provide employment opportunities to rural women by connecting them to labor markets 

beyond the immediate community. Improved road conditions and bus services reduce the 

time and money required to commute to nearby urban areas. When the urban wage net of 

commuting costs is higher than the agricultural income, rural women would be attracted to 

external labor markets. Moreover, the presence of paved road, frequent bus services, and 

access to train stations could reduce the time needed to travel to the work sites, making it 

feasible for women to engage in paid work in nearby towns while fulfilling family 

obligations.

On the other hand, transportation changes local labor market conditions within the village 

itself. Improvement in transportation infrastructure tends to increase agricultural 

productivity by introducing capital and technology (Aggarwal 2015), which reduces the 

demand for labor in the agricultural sector. Connections to outside markets could also boost 

the growth of the non-farm sector within the village (Asher and Novosad 2016). A prior 

study finds that better rural roads can enhance the development of local markets, services, 

and institutions (Mu and van de Walle 2011), which generates more non-farm job 

opportunities. These changes within the village tend to attract women out from agricultural 

production and into paid work the in the non-farm sector.

Time spent in domestic drudgeries

A considerable proportion of women’s time in less developed regions is spent on domestic 

chores, food production, and other unpaid work. Women in poor families have to combine 

the inputs of time and market goods in order to maintain subsistence, which requires them to 

work for long hours in both paid and unpaid work without choice. Time-poverty literature 

found that women are more likely than men to be time poor (Bardasi and Wodon 2010). In 

addition to household labor such as cooking and cleaning, poor women in India and other 
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developing countries spend a significant amount of time fetching firewood and water, 

preparing cow dung cakes, and cleaning drains (Agarwal 1986; Jain 1985). Better 

transportation infrastructure provides access to social services and markets and brings in 

modern technologies and facilities such as tap water and modern fuel. These amenities 

would free up women’s time spent in household drudgeries, and thus creates opportunities 

for women to participate in labor activities on the farm and in the non-farm sector. For 

example, an improvement in road conditions could lead to easier delivery of modern cooking 

fuels such as kerosene or LPG, thereby reducing the time that women have to spend in 

collecting firewood.

Changes in gender attitudes

Well-built transportation networks may promote the exchange of information between 

villages and the larger society, leading to greater exposure to modern ideas and Western 

culture that communicate egalitarian gender ideologies. Diverse cultural exposure may 

weaken the traditional gender attitudes that prefer confining women to domestic activities. 

Family members then imbibe more positive attitudes toward women’s participation in labor 

market activities outside of the household. In addition, as described by the labor queue 

theory, employers would only consider women for job openings when the labor demand 

exceeds the supply of males in the queue (Reskin and Roos 1990). Changes in gender norms 

may alter the gender-biased preference of employers and reduce the prejudice against 

women in the local labor market. By reshaping attitudes toward women’s employment, 

improvement in transportation connections may lead to greater increases in the participation 

of women in non-farm work as compared to that of men.

The arguments above together lead to our Hypothesis 1: Improvements in village 
transportation infrastructure increase women’s employment in the non-agricultural sector.

Next, we examine whether an improvement in village transportation infrastructure could 

possibly reduce the gender gap in non-agricultural work participation. Due to the lack of 

agricultural jobs for women and the limited number of female-labeled non-farm jobs within 

the village, such as those of teachers, nurses, and clerks, fewer women are employed in rural 

India than their male counterparts (Chatterjee, Murgai, and Rama 2015; Shaw 2013). 

Despite the social norms that confine women to the domestic space, there is a huge unmet 

need for jobs among rural women who have achieved a certain level of education. In the 

IHDS-II survey conducted in 2012, 61% of the married women between ages 15–49 who 

were not working said that they would be willing to work if they found a suitable job. This 

leaves a larger room for the increase in women’s participation in the non-farm sector, as 

compared with men’s non-farm employment, as most men are already occupied by farming 

or non-farm jobs. In addition, as discussed above, improvements in rural transportation 

infrastructure would free up women’s time spent in household drudgeries for labor market 

activities. Transportation connections to the world outside would also change gender 

attitudes toward women’s employment. These mechanisms imply a positive impact of 

transportation infrastructure on females’ labor supply but the same mechanisms do not work 

for men. Therefore, we expect that transportation networks connecting villages should have 

a more pronounced impact on the non-farm employment among women than that among 
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men. We propose our Hypothesis 2a: The gender gap in non-agricultural employment will be 
reduced with better transportation infrastructure in villages. On the other hand, nearly all 

Indian men in the working-age are already involved in the labor market, and their labor 

supply is not restricted by family responsibilities and the unequal gender norms. Once 

provided transportation access, they could easily travel to nearby towns and cities to pursue 

non-farm jobs which provide higher wages than agricultural work. Asher & Novosad (2016) 

find that rural road construction only relocates male workers from agriculture to the non-

farm sector. Indian men are able to change their labor market behavior more easily than 

women and they are more likely to respond to newly available non-farm job opportunities. 

Thus, we propose a competing hypothesis that Hypothesis 2b: Better transportation 
infrastructure in villages will widen the gender gap in non-agricultural employment.

However, it needs to be noted that village transportation may reduce the necessity of 

women’s work for the welfare of the family by increasing the income of other family 

members. Studies find that in India, women in the lower economic strata are far more likely 

to be employed than those in the higher strata (Kapsos, Silbermann, and Bourmpoula 2014) 

because their wages are necessary for the family to meet basic sustenance needs. Prior 

research has found that as family income increases, women move out from subsistence 

employment and become economically inactive (Kapsos, Silbermann, and Bourmpoula 

2014). Transportation infrastructure has been seen to increase male employment in the non-

agricultural sector and household income (Asher and Novosad 2016; Donaldson 2018), 

which possibly reduces the needs for women’s earnings. This countervailing pathway may 

weaken the effect of transportation infrastructure on women’s non-agricultural employment, 

and broaden the gap between the non-farm employment of men and women.

It is also important for studies on women’s labor force participation to take into account 

patriarchal values and gender relationships (Brinton and Lee 2016). The impact of rural 

transportation infrastructure on women’s labor market activities is possibly conditioned by 

the gender context of local communities. In South Asian countries, there is a strong 

normative preference for female seclusion (Sharma 1990). The preferences for confining 

women to the domestic realm is perceived as the basis of the dichotomy between male and 

female or between the “public” and “private” realms of activities. Women are seen as 

intruders in the public world (Derne 1994). The ideology that women should be modest, 

obedient, docile, and attached to the home motivates husbands and families to restrict 

women’s mobility (Derne 1994). The practice of purdah/ghunghat (or seclusion) is the most 

visible marker of gender. It is performed in a variety of forms, including “wearing a full 

burqa, covering one’s face with a shawl or sari when in the presence of men, lowering voices 

and eyes in the presence of men, remaining in separate rooms or behind a screen when 

unrelated men are present, or not going to public places unaccompanied” (Stroope 2015).

The practice of purdah/ghunghat varies widely across regions and communities in India due 

to the prevalence of different social systems, kinship structures, and gender norms (Desai 

and Andrist 2010). Women’s seclusion is much more acute in north India than in south 

India. In north India, women have little autonomy or freedom of movement and a married 

woman is kept largely invisible to outsiders and under the authority of her husband’s family, 
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while women in south India are less secluded and have more freedom to venture outside the 

home (Jejeebhoy and Sathar 2001).

As one dimension of the gendered structure in the community context, the practice of 

purdah/ghunghat places restrictions on women’s movements and adversely affects women’s 

ability to participate in economic activities outside the home (Asadullah and Wahhaj 2016). 

Working women have noted that due to women’s lack of mobility, employers are reluctant to 

assign them on-site jobs or jobs that require them to travel at night (Liddle and Joshi 1986). 

Overprotective supervisors always send someone to accompany female employees when 

they are traveling to the work sites. In communities with more strict practices of purdah/
ghunghat, employers may prefer hiring males due to the inconvenience that women 

encounter at work. Moreover, in places with more traditional gender norms, women 

themselves are less responsive to the availability of job opportunities due to resistance from 

the community and family members. Therefore, we propose that Hypothesis 3: 
Improvements in village transportation infrastructure have a stronger positive impact on 
women’s employment in communities with a more egalitarian gender context.

3. Data and Methods

Data

This study uses data from two waves of the IHDS, which were conducted in 2004–05 and 

2011–12, respectively, by the National Council of Applied Economic Research (NCAER) in 

India and the University of Maryland (Desai, Vanneman, and National Council of Applied 

Economic Research 2011–12). The interviews taken during this survey were spread across 

34 states and Union Territories, and span 971 urban blocks and 1,503 villages in 388 

districts in India. The 2004–05 sample consisted of 41,554 randomly selected households 

containing over 200,000 individuals; 83% of the same households (as well as any split 

households) were resurveyed in 2011–12. An additional sample of 2,148 households was 

added to refresh the urban sample where the re-contact rates were lower. This brings the 

2011–12 sample to 42,152 households containing 215,748 individuals. The household 

questionnaire covered topics like household economic activities (including agricultural 

production, business operation, and consumption), social networks, and living standards. 

Through household roaster, the survey also collected information on each household 

member’s demographic characteristics, education, work status, income, and health. In each 

survey, women aged 15 to 49 years responded to additional questions about health, gender 

relations, fertility, and natal care in the eligible women questionnaire. At both waves, the 

IHDS conducted village-level focus group discussions among village government officials, 

local businessmen, and other adults, to collect information about village structure, 

infrastructure, labor market characteristics, land use, and agricultural production, among 

other things. We combine data from all three sources: the household questionnaire, the 

eligible women questionnaire, and the village questionnaire.

In the analysis, we restrict the sample to 20,640 rural women and 19,481 rural men who 

were between ages 25 and 52 in 2005 (thus between 32 and 59 years old in 2012) and were 

interviewed at both waves of the survey. By the age of 25, most people have completed their 

education, so the analysis does not need to consider the influence of increased educational 
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opportunities for young women’s labor market activities. After deleting cases with missing 

values at either wave of the survey, the sample is reduced to 17,771 women and 16,827 men. 

In the conditional fixed-effect multinomial logistic models assessing the effect of road 

conditions, removing persons who did not change employment status between the two waves 

and cases with missing values results in an analytical sample of 7,251 women and 6,469 

men, with two observations for each person. The sample contains 7,014 women and 6,281 

men in the person fixed-effect models examining the effect of bus services. On average, 

individuals included in the sample were 36 years old at IHDS-1. Sixty percent of the women 

and 29 percent of the men received no education.

The dependent variable is a time-varying categorical variable reflecting the respondents’ 

employment status and sectors at each wave of the IHDS. The first category, “not working,” 

contains respondents who did not work or worked for less than 240 hours in the past year. 

The second category, “agricultural employment,” includes respondents who participated in a 

combination of agricultural and non-agricultural work for more than 240 hours in the past 

year (including work on own farm, family business, agricultural labor, non-agricultural 

labor, and salary work). If the amount of non-agricultural work reaches 240 hours in the past 

year, the respondent is categorized into the third group, which is “non-agricultural 

employment”. We use 240 hours as the cut-off because it distinguishes individuals who 

devote substantial time to a certain type of work and those who do not. This definition is also 

employed by the other major national-scale surveys in India such as the National Statistical 

Survey (NSS). Using the same definition will allow for comparisons between our study and 

the studies using the NSS data.

The two focal independent variables measure the village road condition and bus frequency, 

respectively, at both waves of the IHDS. The village road condition contains three 

categories, including no access by road, access by katcha (unpaved or dirt) road, and access 

by pucca (paved) road. The frequency of bus services in the village is categorized into once 

a day, 2–6 times a day, and 7 or more times a day, contrasting to no bus services.

The effect moderator, village gender context, is captured by the practice of purdah, which is 

measured by the percentage of sampled women aged 15 to 49 years in a village who said 

that they practice purdah, at the baseline survey in 2005. In this analysis, we control for a 

myriad individual, household, and village level characteristics that vary over time. At the 

individual level, the respondents’ age, the number of children under age 6 in the household, 

and the number of married women in the household are simply continuous variables 

measured at both waves. Marital status is also a time-varying variable that compares the 

status of unmarried, widowed, separated or divorced, and married but spouse not present to 

married women. The other family member’s income is calculated by using the sum of family 

income from each type of farm and non-farm activity minus the respondent’s contribution. 

The IHDS is the only data source in India that provides information on other family 

member’s income, which is an important predictor of the labor market activity of females 

(Kapsos, Silbermann, and Bourmpoula 2014; Klasen and Pieters 2015). The measure of 

household assets is originally a sum of 30 items indicating household possessions and 

housing quality. We construct a categorical variable reflecting the quintiles of household 

assets among all households in India.
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To account for the burden of household drudgeries for women (such as fetching water and 

firewood), we measure the number of hours that electricity is available per day in the 

household, whether the household has piped (public supply) water, and whether the 

household uses modern fuel, such as LPG, kerosene, and coal, for cooking at both waves. As 

regards village characteristics, we control for the village population at each wave of the 

survey because the national rural road construction program (PMGSY) prioritizes villages 

with larger populations. The goal of PMGSY was to provide all habitations having 

populations greater than 1000 and 500 with connectivity by 2003 and 2007, respectively. 

The wage level in a village is calculated using the average hourly wage of all sampled adult 

men and adult women, respectively, in each village who undertake salary/wage jobs in the 

non-farm sector at each wave of the survey. (The average village wage level is not available 

for 2,005 women out of 17,771 women in our analytical sample because there are not any 

women taking salary/wage jobs in their villages. Thus, their village wage level is mean 

imputed.)

Methods of analysis—We first present the descriptive statistics, showing men’s and 

women’s non-agricultural employment sectors, occupational types, socio-demographic 

characteristics, and village characteristics in 2005 and 2012. Next, we estimate person fixed-

effect multinomial logistic regression models predicting the employment sectors of females 

and males separately (see equation 1). We first use not working (k=1) as the reference 

outcome category, contrasting agricultural employment (k=2) and non-agricultural 

employment (k=3) to not working. Then, we set agricultural employment (k=2) as the base 

category to examine the odds of non-agricultural employment (k=3) relative to agricultural 

employment.

log
pi jk
pi j1

= μkt + β1kxi jt + β2kv jt + γkzi j + τkw j + αi jk + θ jk, k = 2, 3 (1)

Equation 1 is essentially a set of binary logistic regression models that simultaneously 

compare each response category k to the first category. In this model, xitrepresents the time-

varying characteristics of individuals and v jt represents the time-varying characteristics of 

villages. The fixed effectαi jkvary both over individuals and response categories and the fixed 

effectθ jkvaries over villages and response categories. The time-invariant traits of individuals 

zi jand villages w jas well as the fixed effects αi jkand θ jkwill be canceled out when estimating 

the model using conditional maximum likelihood. There are concerns of endogeneity of 

rural road construction and bus services because they are influenced by demand and the 

political bargaining power of local governments. We use person fixed-effect models to rule 

out all the observed and unobserved time-invariant individual and village characteristics that 

potentially confound the relationship between village transportation infrastructure and 

respondents’ employment sectors. By using the person fixed-effect models, we take 

advantage of the longitudinal data and estimate how changes in rural transportation 

conditions are associated with changes in men’s and women’s participation in agricultural 

work and non-agricultural work over time. To test our Hypothesis 2, we assess the gender 
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difference in the effects of village transportation variables by pooling men and women in the 

sample and including interaction terms between transportation conditions and gender in the 

fixed-effect multinomial logit regression models. Finally, to test our Hypothesis 3, we 

examine the interactive effects between transportation conditions and the village-level 

practice of purdah in the fixed-effect multinomial logit models predicting women’s and 

men’s employment sectors.

4. Results

Figure 1 describes the changes in women’s and men’s employment sectors between 2005 

and 2012. The proportion of women who were not working and those working in the 

agricultural sector both declined over the seven-year period between 2005 and 2012. The 

non-agricultural employment rate increased significantly for both men and women during 

the said period, though the rate remained much lower for women. Only 10 percent of the 

women participated in non-agricultural work in 2005, while the number increased to 18 

percent in 2012. The non-agricultural employment rate for men, on the other hand, increased 

from 47 percent in 2005 to 54 percent in 2012. The proportional change in men’s non-

agricultural employment over the interval was thus much smaller than the corresponding 

change for women (a 15 percent increase for men vs. an 80 percent increase for women).

We further present the broad areas in which rural Indian women and men ages 25 to 59 years 

old were employed in 2005 and 2012 in Table 2 (statistics calculated using the IHDS data). 

As we mentioned earlier, women’s employment was heavily concentrated in the agricultural 

sector (including forestry and fishery) as compared with that of men, and the relocation from 

the agricultural sector to the non-agricultural sector was more prominent among men than 

among women. The numbers in Table 2 show that the percentage of women who were 

employed in the agricultural sector (including forestry and fishery) dropped from 61 percent 

in 2005 to 46 percent in 2012. Women tended to enter the industrial sector by taking jobs 

such as construction workers, drivers, and mobile operators, the percentage of which 

increased from 11 percent to 24 percent between the two waves of the survey. Meanwhile, a 

small but nontrivial proportion of women took professional and managerial jobs and clerical, 

sales, and service jobs, and these jobs accounted for a slightly higher proportion of all jobs 

over time.

The conditions of transportation infrastructure also changed dramatically during the survey 

interval, particularly because of the strong push by the Indian Government through the 

Pradhan Mantri Grameen Sadak Yojana (PMGSY) mentioned earlier. Figure 2 shows that 

many more villages were accessible by katcha and pucca roads in 2012 than in 2005. The 

percentage of people living in villages not accessible by roads dropped from 6 percent to 1 

percent during the seven-year interval. As far as the frequency of bus service is concerned, 

the proportion of villages with no bus services dropped from 47 percent in 2005 to 38 

percent in 2012. More villages had bus services one to six times a day in 2012 than in 2005, 

but slightly fewer villages had bus services 7 times or more a day in 2012 as compared to 

2005.
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Table 3 presents the descriptive statistics of the socio-demographic characteristics of 

individuals and village characteristics in 2005 and 2012. In the analytical sample, about 90 

percent of both men and women were married in 2005. The percentage of unmarried 

individuals in 2005 was higher among the men than among the women, given that women 

usually marry at an earlier age than men. Seven years later, the percentage of women who 

were married dropped to 83.6 percent, whereas the number increased to 93.5 percent among 

men. Females were more likely than males to be widowed and to have their spouses absent 

from the household (mostly due to labor migration) at both waves. The average number of 

children under age 6 in each household decreased from about 1 to 0.6 between the two 

waves of the survey. As a proxy for household structure, the average number of married 

women in each household was 1.5 at both waves, indicating that a substantial proportion of 

women lived in extended families.

We consider the other family members’ income because it reflects whether the women’s 

work is needed for the family to maintain sustenance. Because in India men are more likely 

to be the major income earner in a household than women, the income of a man’s family 

members was more likely than that of a woman to be ranked at a lower quintile. In this rural 

sample, there are more households located at the lower end rather than the higher end of the 

quintiles. With regard to the household facilities, in 2005 on an average each household had 

about 10 hours of electricity available per day, which increased to 11.5 hours in 2012. About 

31 percent of the households had piped water publicly supplied in 2005 and it reached 38 

percent in 2012. The percentage of the households that used modern fuel for cooking grew 

from about 33 percent to 36 percent over the two rounds of the survey.

At the village level, the average size of the population in a village grew from about three 

thousand in 2005 to 4.2 thousand in 2012. The average hourly wage for adult men employed 

in the non-farm sector in each village raised by about 25 percent, from 19.7 Rupees in 2005 

to 24.9 Rupees in 2012. The average hourly wage for women increased from 12.7 Rupees in 

2005 to 16.5 Rupees in 2012. In terms of the community gender context, 60 percent of the 

women in a typical village practiced purdah at both waves, and there was a significant 

variation among villages across the country (standard deviation = 0.4). In our sample, about 

17 percent of the women lived in the villages where no one practiced purdah, and about 27 

percent of the women lived in the villages where all practiced purdah in 2005 (numbers not 

shown in the tables).

The person fixed-effect multinomial logistic regression models assessing the impact of road 

conditions on the employment sectors of the women and the men are presented in Table 4. 

The coefficients of the survey wave II across the columns indicate that employment in the 

non-farm sector increased significantly among women over the seven-year interval, while 

the employment in the farm sector (relative to not working) decreased. Similarly, among 

men, the odds of working in the agricultural sector (relative to not working) declined over 

time and the odds of non-agricultural employment (relative to agricultural employment) 

increased over the period. These trends may reflect the fact that women enter the labor force 

after completing childbearing and both the men and the women tend to relocate from the 

agricultural sector to the non-agricultural sector. For women, marital status does not affect 

their sector of employment. For males, the married ones are more likely than the never-
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married men and the widowed men to be employed, and they are more likely to enter the 

non-agricultural sector. The number of children under age six in the household is negatively 

associated with the likelihood of female employment in both the agricultural and non-

agricultural sectors because it imposes a greater childcare burden on women. As expected, 

the presence of young children has no significant impact on the employment of men. The 

number of married women, a proxy for an extended household structure, is associated with a 

lower odds of farm employment (vs. not working) among females and a lower odds of non-

farm employment (vs. not working and farm employment) among both females and males. A 

higher level of other family members’ income makes women less likely to participate in 

farm work and non-farm work (relative to not working) but does not affect their transition 

from the farm sector to the non-farm sector. This implies that women’s transition into the 

non-farm sector is not driven by household economic needs. When family members’ income 

increased, the male respondents also become less likely to be employed in both the farm 

sector and the non-farm sector (relative to not working) or to relocate from the farm sector to 

the non-farm sector. Men and women from wealthy families (household assets in the higher 

quintiles) are more likely than those from poor families to participate in non-farm labor 

activities.

We expect that improvement in household amenities and facilities can free up women’s time 

and allow them to participate in labor market activities especially those off the family farm. 

Results in Table 4 show that the hours of electricity supply is associated with a higher odds 

of women’s agricultural employment but a lower odds of transition from farm work to non-

farm work. The availability of piped water through public supply tends to increase women’s 

employment in the non-agricultural sector (relative to not working) as we expected, but 

similar effects are found among men as well. We suspect that the public water supply is 

related to the level of economic development in the villages which in turn determines the 

availability of non-farm employment opportunities. Therefore, the association is similar for 

women and men. The adoption of modern fuel by the household does not have significant 

relationships with women’s and men’s employment status. Regarding village-level 

characteristics, the population size of the village does not matter for women’s employment 

sectors, but it is positively associated with men’s agricultural work (vs. not working) and is 

negatively associated with their transition from farm to non-farm work. An increase in the 

local wage level leads to a higher odds of relocation to the non-farm sector from the farm 

sector among men but does not influence the employment sectors of women.

In terms of the transportation conditions, gaining katcha roads increases the likelihood that 

women join the non-farm sector (relative to not working) by about 57 percent (exp(0.451) = 

1.57) and improves their odds of transition from farm to non-farm work by 40 percent 

(exp(0.337)=1.40). Access by pucca roads decreases the odds of male employment in the 

farm sector (relative to not working) by 44 percent (exp(−0.581)=0.56) and boosts men’s 

odds of non-farm employment (relative to farm employment) by 35 

percent(exp(0.302)=1.35). As we expected, access by roads can create more non-agricultural 

job opportunities within the village and provide connections to the external job markets, 

which in turn enhances non-farm employment among rural men and women. The negative 

impact of road access on men’s agricultural employment may be attributable to the 

decreased demand for labor after the introduction of technology and capital in agricultural 
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production or the influx of laborers from outside of the village. We suspect that as men move 

to the non-farm sector, women may fill up the slack in the agricultural sector, but the results 

do not seem to support our conjecture.

Table 5 presents person fixed-effect multinomial logistic regressions showing the impact of 

bus services on women’s and men’s employment sectors, with the same set of control 

variables included as in Table 4. Slightly different from the impact of road access, the 

transition from no bus to two to six times a day improves the odds of women participating in 

farm labor activities (relative to not working) by 15 percent (exp(0.143)=1.15). Bus services 

of seven times per day or more are associated with a 23 percent (exp(0.207)=1.23) increase 

in women’s non-farm employment (relative to not working) and a 20 percent 

(exp(0.179)=1.20) higher odds of male non-farm employment (relative to farm 

employment). These findings from the fixed-effect regression models in Tables 4 and 5 

provide support to our Hypothesis 1 about the positive influence of village transportation 

infrastructure on the participation of men and women in non-farm work.

As a supplementary analysis, we also consider how the location of the village, in addition to 

the transportation conditions, matter for rural people’s non-farm employment, because 

earlier research shows that rural non-farm wage employment in India is concentrated in 

small- and medium-size service firms located in the “corridors” of interurban transport and 

in broad swathes around cities (Bhalla 1997). We test the interactive effects between road 

conditions and the distance to the nearest town in regression models (results not shown in 

Tables). Results show that distance to towns neither has a significant impact on women’s 

employment sectors nor alters the effects of road access on women’s employment sectors. 

However, a greater distance to towns predicts a lower odds of non-farm employment among 

men, and strengthens the effect of road access on men’s non-farm employment (relative to 

farm employment). The distance only matters for men possibly because men are more able 

than women to travel outside of the village to search for jobs, whereas women are more 

constrained to the farm and non-farm job opportunities within the villages. For villages that 

are close enough to the urban centers, the men may have already been able to get access to 

jobs even without a pucca or katcha road. Thus, gaining access by roads makes a bigger 

difference for men in villages that are more remote.

Indian men are much more likely than women to be employed in the non-farm sector. Our 

next goal is to examine whether the improvement in the transportation infrastructure can 

reduce the gender gap in non-agricultural employment in India. We compare the coefficients 

of road conditions for women and men in Tables 4 by pooling the sample of male and 

female respondents, and estimating fixed-effect multinomial logistic regression models 

including interaction terms between all the covariates and gender. According to these 

models, the positive effects of road access on women’s non-farm employment (relative to 

not working) in column 2 are significantly larger than those for men in column 5. It means 

that gaining katcha or pucca roads is more likely to drive women than men from not working 

to non-farm employment. The influence of road conditions on the odds of relocation from 

the farm to the non-farm sector does not vary by gender. The comparison of the coefficients 

of bus frequency in the models for women and those in the models for men in Table 5 shows 

that the effects of bus frequencies on employment sectors are not statistically different across 

Lei et al. Page 13

Fem Econ. Author manuscript; available in PMC 2020 September 11.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



the gender groups. Therefore, our Hypothesis 2 is only partially supported by the empirical 

results, as road access improves women’s transition from not working to non-farm work 

more than that of men.

Finally, we investigate whether the influence of transportation on women’s work sectors is 

conditioned by the community gender context. Models in Table 6 include interactions 

between road conditions and the village level practice of purdah measured at IHDS-1. (The 

level of purdah practice in Indian villages increased slightly between 2005 and 2012. We 

have tried to treat gender context as a time-varying variable and the results remain largely 

unchanged.) The negative and significant coefficients of the interaction terms in columns 2 

and 3 imply that the effects of road access on women’s non-agricultural employment are 

weaker in the villages where purdah was more widely practiced. In these communities, even 

when the women are provided easier access to non-farm jobs, they are unable to take 

advantage of the job opportunities due to restrictions on their physical mobility and norms 

that disallow interaction between women and unrelated men. In columns 4 and 5, the 

positive coefficients of the interaction terms indicate that in more traditional gender contexts 

getting access by roads has a larger positive impact on men’s participation in farm and non-

farm work (relative to not working).

Figure 3 presents the predicted values of the odds ratios of the participation of women and 

men in non-farm work (relative to farm work) in villages with different road conditions 

under two extreme conditions—where no one practices purdah in a village and where 

everyone practices purdah in a village. (Calculations are based on columns 3 and 6 in Table 

6.) In communities with egalitarian gender norms (that is, where no one practices purdah), 

the odds of women’s non-farm work participation (vs. farm work) increases by 78 percent 

when villages get connections by katcha roads, and it is more than doubled with connections 

by pucca roads, while in this context men’s non-farm work participation is not significantly 

influenced by road access. Thus, improvement in road conditions is more likely to reduce 

the gender gap in non-agricultural employment in communities following more egalitarian 

gender norms. In communities with the traditional and unequal gender norms, the effects of 

roads are significant for men rather than for women.

In Table 7, we examine the interactive effects between bus services and village-level purdah 
in models for women and men. Negative and significant interaction effects are found for 

women. The transition from no bus service to having bus once a day leads to higher odds of 

non-farm employment (vs. not working and farm work) among women, but this positive 

effect becomes weaker in villages with a more traditional/unequal gender context. In 

contrast, columns 5 and 6 show that gaining bus service of 2–6 times a day has a stronger 

positive impact on men’s non-farm work (relative to not working and farm work) in villages 

with more traditional gender norms than in villages with egalitarian gender norms. Taken 

together, these results support our Hypothesis 3 that improvement in village transportation 

infrastructure has a stronger positive impact on women’s non-farm employment in 

communities with a more egalitarian gender context. Such interactions do not exist or are in 

the opposite directions for men.
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Figure 4 shows the predicted odds ratios of non-farm employment (relative to farm 

employment) by the frequency of bus services among women and men in villages under two 

extreme gender contexts, one wherein no one practices purdah and the other wherein all 

women in a village practice purdah. Similar to the results for road access, increased bus 

frequency significantly boosts the non-farm employment of women but not that of men in 

villages following an egalitarian gender norm, but bus services benefit men more than 

women in villages following the traditional unequal gender norms.

5. Discussion and Conclusion

In this paper, we address the role of village transportation in shaping women’s employment 

in the non-agricultural sector. Relying on a framework of factors pertaining to the demand 

side and the supply side of women’s labor, we argue that transportation promotes women’s 

non-agricultural work in several ways. The effect of transportation may operate through 

increasing women’s access to non-farm job opportunities, freeing up women’s time from 

family obligations, and changing gender attitudes among family members and local 

employers. We draw on longitudinal data and fixed-effect models to estimate the effect of 

transportation infrastructure on women’s employment sectors. Moreover, we examine 

whether an improvement in village transportation reduces the gender gap in non-farm 

employment, and whether the transportation effects on women’s non-farm work 

participation are conditioned by the community gender context.

The results show that gaining access by pucca and katcha roads and an increase in bus 

frequency in a village improve women’s participation in non-agricultural work, which has 

important implications for women’s lives in rural India. Women’s agricultural work often 

takes place on the family farm, which does not generate independent income or increase 

their power in deciding how to spend family income. In contrast, employment in the non-

farm sector is more likely than the work on family farms to generate independent income for 

the woman. This helps increase women’s control over economic resources and consequently 

endows them with greater decision-making power. Prior research has shown that earned 

income, especially from working off the family farm, enhances women’s relative bargaining 

power and autonomy (Anderson and Eswaran 2009). The direct payment from non-farm 

work can also raise child welfare, given that the extra income accruing to women is likely to 

be invested in children (Koolwal and Van de Walle 2013; Schultz 2001). Therefore, as one of 

the paths to economic growth, government investment in transportation has the potential to 

contribute to women’s autonomy and empowerment by providing them access to non-farm 

jobs.

In addition, we find that improvement in road conditions tends to shrink the gender gap in 

non-agricultural employment, by boosting the non-farm work of women more than that of 

men. Earlier research reported that the impact of construction of rural roads on non-

agricultural employment is pronounced for men but insignificant for women, because men 

have lower costs and higher gains in relocating from the farm to the non-farm sector (Asher 

and Novosad 2016). Unlike this previous study, we show a more encouraging finding that 

investment in rural transportation propels both women and men into the non-farm sector (the 
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impact of road construction is even stronger among women than among men), rather than 

exclusively benefiting men.

The large variation in gender practices across villages in India allows us to examine how the 

community gender context constrains the effect of transportation infrastructure on women’s 

labor market activities. We find that improvements in transportation infrastructure have a 

weaker positive impact on women’s non-agricultural employment in communities following 

more traditional gender practices. Given the strict practice of purdah that restricts their 

physical mobility, women are not able to take on non-farm jobs outside the household or 

beyond the local village even if easy transportation is provided. Hence, the barriers caused 

by traditional gender practices have to be removed for women to respond to the improved 

access to job opportunities. Where preference for women’s seclusion is low, transportation 

improvements lead to a greater impact on women’s non-farm work than on men’s, resulting 

in a smaller gender gap. With two waves of data collected seven years apart, we are unable 

to trace long-term changes in gender norms. Although the gender norms did not change 

dramatically over the two waves of the IHDS, they may change toward a gender egalitarian 

direction over the long term, which will increase the impact of transportation networks on 

women. This is an area that deserves further investigation over a longer period.

Finally, our findings highlight the importance of access to work opportunities in enhancing 

women’s labor market activities. There has been a heated scholarly discussion on why FLFP 

in India has been stagnant over the past several decades and has even declined recently. 

Traditionally, the time required by household drudgery and care-taking responsibilities draw 

women out from the labor market. Popular explanations for the recent decline in FLFP aver 

that rising family incomes and expanded post-secondary education have suppressed 

women’s labor supply (Kapsos, Silbermann, and Bourmpoula 2014; Klasen and Pieters 

2015). On the demand side, scholars have recognized the availability of limited agricultural 

job opportunities, given the decline in farm sizes and the rise in mechanization in farming, 

and the slow growth of white-collar jobs suitable for women (Klasen and Pieters 2015; Neff, 

Sen, and Kling 2012). We substantiate the demand-side explanation by showing that rural 

women in India would seize the growing non-farm job opportunities within the villages and 

take up non-agricultural jobs in neighboring towns when easier transportation is provided. In 

the Indian case, connecting women to a broader labor market outside of the local village 

might be a remedy for the incidence of low non-farm employment among women and the 

stagnant FLFP, especially since increased education levels among Indian women have 

prepared a qualified workforce for the non-agricultural sectors. In addition to generating 

industrial and service job positions suitable for women, it is also desirable to foster an 

institutional and social environment that allows more women, especially educated women, to 

take up non-farm jobs.

References

Agarwal Bina. 1986 “Women, Poverty and Agricultural Growth in India.” The Journal of Peasant 
Studies 13(4):165–220.

Aggarwal Shilpa. 2015 “Do Rural Roads Create Pathways out of Poverty? Evidence from India.” in 
Working Paper, Indian School of Business. Hyderabad.

Lei et al. Page 16

Fem Econ. Author manuscript; available in PMC 2020 September 11.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Anand Anvita and Tiwari Geetam. 2006 “A Gendered Perspective of the Shelter–Transport–Livelihood 
Link: The Case of Poor Women in Delhi.” Transport Reviews 26(1):63–80.

Anderson Siwan and Eswaran Mukesh. 2009 “What Determines Female Autonomy? Evidence from 
Bangladesh.” Journal of Development Economics 90(2):179–191.

Andres Luis, Dasgupta Basab, Joseph George, Abraham Vinoj, and Correia Maria. 2017 “Precarious 
Drop: Reassessing Patterns of Female Labor Force Participation in India.” World Bank Group.

Asadullah M Niaz and Wahhaj Zaki. 2016 “Missing from the Market: Purdah Norm and Women’s Paid 
Work Participation in Bangladesh.” Institute of Labor Economics.

Asher Sam and Novosad Paul. 2016 “Market Access and Structural Transformation: Evidence from 
Rural Roads in India.” Manuscript: Department of Economics, University of Oxford.

Bardasi Elena and Wodon Quentin. 2010 “Working Long Hours and Having No Choice: Time Poverty 
in Guinea.” Feminist Economics 16(3):45–78.

Bhalla Sheila. 1997 “The Rise and Fall of Workforce Diversification Processes in Rural India.” 
Growth, Employment and Poverty: Change and Continuity in Rural India:145–183.

Brinton Mary C and Lee Dong-Ju. 2016 “Gender-Role Ideology, Labor Market Institutions, and Post-
Industrial Fertility.” Population and Development Review 42(3):405–433.

Brinton Mary C, Lee Yean-Ju, and Parish William L. 1995 “Married Women’s Employment in Rapidly 
Industrializing Societies: Examples from East Asia.” American Journal of Sociology 100(5):1099–
1130.

Chatterjee Urmila, Murgai Rinku, and Rama Martin. 2015 “Job Opportunities Along the Rural-Urban 
Gradation and Female Labor Force Participation in India.” Working paper, Washington, DC: 
World Bank Policy Research Working Paper, Number 7412.

Chowdhury Subhanil. 2011 “Employment in India: What Does the Latest Data Show?” Economic and 
Political Weekly 46(32):23–26.

Das Sonali, Jain-Chandra Sonali Kochhar Kalpana, and Kumar Naresh. 2015 “Women Workers in 
India: Why So Few among So Many?” IMF working paper WP/15/55.

Dasgupta Sukti and Verick Sher Singh. 2017 “Transformation of Women at Work in Asia: An 
Unfinished Development Agenda” Los Angeles: Sage.

Derne Steve. 1994 “Hindu Men Talk About Controlling Women: Cultural Ideas as a Tool of the 
Powerful.” Sociological Perspectives 37(2):203–227.

Desai Sonalde and Andrist Lester. 2010 “Gender Scripts and Age at Marriage in India.” Demography 
47(3):667–687. [PubMed: 20879683] 

Desai Sonalde, Dubey Amaresh, Joshi BL, Sen Mitali, Shariff Abusaleh, and Vanneman Reeve. 2010 
Human Development in India: Challenges for a Society in Transition. New Delhi: Oxford 
University Press.

Desai Sonalde, Vanneman Reeve, and New Delhi National Council of Applied Economic Research. 
2011–12 “India Human Development Survey-Ii (Ihds-Ii)” ICPSR36151-v2. Ann Arbor, MI: Inter-
university Consortium for Political and Social Research

Donaldson Dave. 2018 “Railroads of the Raj: Estimating the Impact of Transportation Infrastructure.” 
American Economic Review 108(4–5):899–934.

Holzer Harry J, John M Quigley, and Steven Raphael. 2003 “Public Transit and the Spatial Distribution 
of Minority Employment: Evidence from a Natural Experiment.” Journal of Policy Analysis and 
Management 22(3):415–441.

Jain Devaki. 1985 “The Household Trap: Report on a Field Survey of Female Activity Patterns’ in Jain 
Devaki and Banerjee Nirmala (Eds), Tyranny of the Household Imaginative Essays on Women’s 
Work.” Delhi: Shakti Books.

Jatav Manoj and Sen Sucharita. 2013 “Drivers of Non-Farm Employment in Rural India.” Economic 
and Political Weekly 48(26–27):14–21.

Jejeebhoy Shireen J and Sathar Zeba A. 2001 “Women’s Autonomy in India and Pakistan: The 
Influence of Religion and Region.” Population and Development Review 27(4):687–712.

Jensen Robert. 2012 “Do Labor Market Opportunities Affect Young Women’s Work and Family 
Decisions? Experimental Evidence from India.” The Quarterly Journal of Economics 127(2):753–
792.

Lei et al. Page 17

Fem Econ. Author manuscript; available in PMC 2020 September 11.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Kapsos Steven, Silbermann Andrea, and Bourmpoula Evangelia. 2014 Why Is Female Labour Force 
Participation Declining So Sharply in India?: ILO.

Khandker Shahidur R, Bakht Zaid, and Koolwal Gayatri B. 2009 “The Poverty Impact of Rural Roads: 
Evidence from Bangladesh.” Economic Development and Cultural Change 57(4):685–722.

Klasen Stephan and Pieters Janneke. 2015 “What Explains the Stagnation of Female Labor Force 
Participation in Urban India?” The World Bank Economic Review 29(3):449–478.

Koolwal Gayatri and Van de Walle Dominique. 2013 “Access to Water, Women’s Work, and Child 
Outcomes.” Economic Development and Cultural Change 61(2):369–405.

Lahoti Rahul and Swaminathan Hema. 2016 “Economic Development and Women’s Labor Force 
Participation in India.” Feminist Economics 22(2):168–195.

Liddle Joanna and Joshi Rama. 1986 Daughters of Independence: Gender, Caste, and Class in India. 
New Brunswick, NJ: Rutgers University Press.

Morten Melanie and Oliveira Jaqueline. 2014 “Migration, Roads and Labor Market Integration: 
Evidence from a Planned Capital City.” Unpublished Manuscript.

Mu Ren and van de Walle Dominique. 2011 “Rural Roads and Local Market Development in 
Vietnam.” The Journal of Development Studies 47(5):709–734.

Neff Daniel F, Sen Kunal, and Kling Veronika. 2012 “The Puzzling Decline in Rural Women’s Labor 
Force Participation in India: A Reexamination” in GIGA Working Papers. German Institute of 
Global and Area Studies.

Papola TS 2012 “Structural Changes in Indian Economy: Emerging Patterns and Imlications” 
Institution for Studies in Industrial Development, New Delhi.

Planning Commission Government of India. 2013 “Twelfth Five Year Plan Period Running from 2012 
to 2017.”

Reskin Barbara F and Roos Patricia A. 1990 Job Queues, Gender Queues: Explaining Women’s 
Inroads into Male Occupations. Philadelphia: Temple University Press.

Salon Deborah and Gulyani Sumila. 2010 “Mobility, Poverty, and Gender: Travel ‘Choices’ of Slum 
Residents in Nairobi, Kenya.” Transport Reviews 30(5):641–657.

Sanchez Thomas W. 1999 “The Connection between Public Transit and Employment: The Cases of 
Portland and Atlanta.” Journal of the American Planning Association 65(3):284–296.

Schultz T Paul. 2001 “Women’s Roles in the Agricultural Household: Bargaining and Human Capital 
Investments.” Handbook of Agricultural Economics 1:383–456.

Sharma Ursula. 1990 “Public Employment and Private Relations: Women and Work in India” Pp. 229–
246 in Women, Employment and the Family in the International Division of Labour, edited by 
Stichter S and Parpart J. Philiadelphia: Temple University Press.

Shaw Abhishek. 2013 “Employment Trends in India.” Economic & Political Weekly 48(42):23–25.

Spierings Niels. 2014 “The Influence of Patriarchal Norms, Institutions, and Household Composition 
on Women’s Employment in Twenty-Eight Muslim-Majority Countries.” Feminist Economics 
20(4):87–112.

Stroope Samuel. 2015 “Seclusion, Decision-Making Power, and Gender Disparities in Adult Health: 
Examining Hypertension in India.” Social Science Research 53:288–299. [PubMed: 26188454] 

Van den Broeck Goedele and Maertens Miet. 2017 “Does Off-Farm Wage Employment Make Women 
in Rural Senegal Happy?” Feminist Economics 23(4):250–275.

World Bank. 2010 “Poverty Reduction and Economic Management Sector Unit” in India’s 
Employment Challenge: Creating Jobs, Helping Workers. Oxford: Oxford University Press.

—. 2011 “Rural Roads: A Lifeline for Villages in India-Connecting Hinterland to Social Services and 
Markets.” http://siteresources.worldbank.org/INTSARREGTOPTRANSPORT/
1349788-1130967866881/21755701/Rural-Roads-India.pdf.

Lei et al. Page 18

Fem Econ. Author manuscript; available in PMC 2020 September 11.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://siteresources.worldbank.org/INTSARREGTOPTRANSPORT/1349788-1130967866881/21755701/Rural-Roads-India.pdf
http://siteresources.worldbank.org/INTSARREGTOPTRANSPORT/1349788-1130967866881/21755701/Rural-Roads-India.pdf


Figure 1: Trends for Agricultural and Non-agricultural Employment among Women and Men 
aged 25–59 Years between 2005 and 2012
Note: Respondents are defined as doing agricultural work if their total work hours was more 

than 240 in the past year and their work hours in non-agricultural sector did not reach 240 

hours. Respondents are considered participating in non-agricultural work if they worked for 

more than 240 hours in the non-agricultural sector in the past year.
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Figure 2: 
Changes in Transportation Infrastructure in Indian Villages between 2005 and 2012
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Figure 3: 
The Effect of Road Access on the Odds of Rural Women’s and Men’s Non-agricultural 

Employment (Relative to Agricultural Employment), by Community Gender Context Note: 

*** p<0.001, ** p<0.01, * p<0.05
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Figure 4: 
The Effect of Bus Frequency on the Odds of Rural Women’s and Men’s Non-agricultural 

Employment (Relative to Agricultural Employment), by Community Gender Context Note: 

*** p<0.001, ** p<0.01, * p<0.05
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Table 1.

Female Labor Force Participation Rate in Countries in South Asia

Country 2010 2017

India 28.6 27.2

Afghanistan 14.7 19.5

Bangladesh 30.0 33.0

Bhutan 64.6 58.0

Sri Lanka 34.8 35.0

Maldives 50.1 42.9

Nepal 79.6 82.7

Pakistan 21.7 24.9

Note: FLFP is defined as the percentage of female population ages 15+ that are in the labor force.

(Source: ILO)
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Table 2.

The Type of Employment among Working Women and Men between Ages 25 to 59 in India

Type of employment (%)

Female Male

IHDS-I
(2004–05)

IHDS-II
(2011–12)

IHDS-I
(2004–05)

IHDS-II
(2011–12)

Professional and managerial jobs 7.62 9.68 9.74 8.50

Clerical, sales, and service 11.70 12.98 18.46 17.89

Agricultural, forestry, and fishery 60.68 45.82 30.17 22.21

Craft workers 9.92 7.76 14.34 14.42

Construction workers, drivers, and mobile operators 10.08 23.54 27.29 36.42

Other (student, retired, disabled, and unknown occupation)  0 0.22  0 0.56

N   9,864   12,665   26,771   27,563
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Table 3.

Descriptive Statistics of Individual, Household, and Village Characteristics of Indian Women and Men in 2005 

and 2012

IHDS-I (2004–05) IHDS-II (2011–12)

Women Men Women Men

Percentage
/Mean (SD)

Percentage
/Mean (SD)

Percentage
/Mean (SD)

Percentage
/Mean (SD)

Marital status (%)

 Married 89.6 89.9 83.6 93.5

 Unmarried   1.0   8.4   0.8   3.3

 Widowed   4.9   1.2   9.5   2.1

 Separated/Divorced   0.8   0.5   0.9   0.5

 Married (spouse not present)   3.7   0.2   5.1   0.5

Number of children under age 6 in the household   1.0   1.1   0.6   0.7

  (1.2)   (1.2)   (0.9)   (1.0)

Number of married women in the household   1.5   1.5   1.4   1.4

   (.9)    (.9)    (.8)    (.8)

Other family members’ income (%)

 Negative (ref.)    3.5   17.6    3.0   12.3

 Quintile 1 (lowest)   23.8   35.8   20.7   36.8

 Quintile 2   21.7   14.5   21.2   16.9

 Quintile 3   18.3   11.5   20.1   12.6

 Quintile 4   16.7   10.5   17.9   11.3

 Quintile 5 (highest)   16.0   10.1   17.1   10.1

Household assets (%)

 Quintile 1 (poorest)   20.4   20.1   21.8   21.9

 Quintile 2   23.4   23.0   21.4   21.5

 Quintile 3   25.6   25.9   27.2   27.0

 Quintile 4   19.4   19.8   17.2   17.1

 Quintile 5 (richest)   11.2   11.2   12.4   12.4

Electricity (hours available)    9.8    9.9   11.5   11.5

   (8.5)    (8.5)    (8.0)    (7.9)

Piped water (%)   31.6   31.2   38.1   37.8

Modern fuel (%)   33.6   33.1   36.4   36.0

Village population (in thousand)   3.1   3.0   4.2   4.2

   (4.3)    (4.2)    (6.3)    (6.4)

Village wage level (per hour)   12.7   19.6   16.5   24.8

    (11.0)   (11.0)   (12.0)   (12.6)

Village-level practice of purdah (Average proportion)    0.6    0.6    0.6    0.6

  (0.4)   (0.4)   (0.4)   (0.4)

Number of individuals 17,771 16,827 17,771 16,827
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