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Abstract

The actual extent of the female employment challenge in India is much debated. Data on female labour 
force participation (FLFP) in India is hampered by shortcomings in data validity and data accuracy. The 
objective of this article is to explore challenges to data accuracy through two potential sources of 
error: measurement error and reporting error. Drawing on a unique source of granular survey data from 
households in four north Indian urban clusters, we demonstrate that the precise nature of the survey 
employed has meaningful impacts on the reporting of FLFP. Furthermore, the gender composition of 
respondents also seems to matter although, after controlling for gender, self-reporting is indistinguish-
able from proxy reporting.
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Introduction

One of the quintessential stylised facts about India’s political economy is the low––and declining––rate 
of female labour force participation (FLFP) in the country. 

Across countries, there is a well-known ‘U-shaped’ relationship between per capita income and FLFP 
(Goldin, 1995). At very low levels of per capita income, women actively participate in the labour force 
in large numbers. But as incomes increase, women often withdraw from the labour force due to personal 
preferences, social and household pressures or inadequate employment opportunities, stemming in part 
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2  Urbanisation

from the structural transformation from an overwhelmingly rural to a more urban society. As incomes 
and education continue to increase, typically so does women’s labour force participation even as 
opportunities and norms catch-up with larger structural changes.1 

India currently finds itself near the bottom of this U-shaped curve.2 What is striking, however, is how 
few women work in India even compared to countries with a similar level of per capita income. Between 
1990 and 2014, female participation in the labour force dropped from an already low 29 per cent in 
2004–2005 to 22 per cent in 2011–2012 and to 17 per cent in 2017–2018. The result is that India has one 
of the lowest FLFP rates and one of the worst employment gender gaps in the world. However, within 
India, the actual severity of the female employment challenge has been a matter of much debate. While 
there is little doubt that India’s FLFP leaves much to be desired, there are disagreements over the ‘true’ 
rate of women’s participation in the workforce. 

Critiques of the stylised facts emanate from diverse quarters (see Desai & Joshi [2019] for a review of this 
debate). For instance, Bhalla and Kaur (2011) have pointed out that certain categories of women’s work—
especially self-employment in family farms or family firms (e.g., shops)—are missed in national surveys, 
since India’s National Sample Survey (NSS) does not collect information on incomes from self-employment. 
Furthermore, they also argued that the FLFP rate had been declining because women were attending school in 
greater numbers and staying there for longer durations. More recently, Desai (2020) has highlighted weaknesses 
in the NSS’ survey techniques, which likely underestimate the extent of women’s work by undercounting 
casual and domestic forms of work.

Data on FLFP in India is hampered by shortcomings pertaining to data validity as well as data accuracy. 
Validity refers to the relationship between theoretical concepts and collected information while accuracy 
refers to the correctness or avoidance of errors in datasets (Herrera & Kapur, 2007). 

A central feature of the debate over validity has to do with definitions of ‘work’, and whether domestic 
duties that involve unpaid care and household chores are counted as work-related activities or not. While 
this is an important debate with lasting consequences for how society represents and values women’s 
work, in this article we focus on data accuracy. We posit that data accuracy can be afflicted by two main 
types of error: measurement error and reporting error. 

We investigate both sources of error leveraging a new dataset on gender, social change and urbanisation 
drawn from a survey of roughly 15,000 households across four north Indian urban clusters: Dhanbad 
(Jharkhand), Indore (Madhya Pradesh), Patna (Bihar) and Varanasi (Uttar Pradesh). The objective of the 
survey was to understand how urbanisation is impacting gender dynamics and social relations in these 
regions of India which have experienced rapid population growth accompanied by relatively weak social 
and economic empowerment of women.

With respect to measurement error, our survey collects data on labour force participation in at least 
three separate ways, through: 

•	 an	 enumeration	 of	 the	 household	 roster	 (completed	 by	 either	 the	 male	 or	 female	 primary	
respondent); 

•	 a	detailed	questionnaire	completed	by	the	female	primary	respondent;	and
•	 a	discrete	time-use	survey,	also	completed	by	the	female	primary	respondent.	

By comparing across these three modules, we can estimate the degree of instrument-specific error that 
characterises data on FLFP. This design also allows us to examine reporting error, by studying whether 
the identity of the primary respondent who completes the household roster impacts the extent of women’s 
work that households report. As the roster can be completed by a proxy respondent, but the latter two 
modules—questionnaire and time-use survey—must be completed by the female primary respondent, 
we can exploit this variation to study respondent-level bias. 
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To preview our findings, we do detect meaningful measurement error across survey modalities. While 
22.3 per cent of female primary respondents reported participating in the labour force, just 18.5 per cent 
of women on the household roster are recorded as working. The labour force participation rate stands at 
20 per cent, based on the time-use survey. These differences are statistically significant. However, upon 
closer inspection, the inconsistency in the measurement of work is concentrated among poor, rural 
women with little education. We offer suggestive evidence that this measurement error is principally a 
product of women engaged in household farm labour, a work activity that is often perceived (by men and 
women) as an extension of a woman’s domestic duties. We do not find any evidence that this inconsistency 
is due to cognitive shortcomings that could be a result of limited education.

Furthermore, we also find meaningful reporting error when we examine the gender composition of 
the household survey respondents. When women in the household complete the household roster, 
inconsistency in work measurement is significantly lower, even if the female primary respondent is not 
among those filling out this information. 

The rest of this article is organised as follows. In the next section, we briefly review the literature on 
data accuracy in surveys measuring FLFP. Next, we discuss the research design and introduce our three 
survey modalities. Then, we provide some data on the baseline characteristics of our sample, drawing 
from the (short) household roster exercise. Following this, we examine the nature and sources of 
measurement and reporting errors. In the final section, we offer some lessons for other researchers 
examining female labour market behaviour in low-income countries.

Literature Review

The measurement of women’s participation in the labour force has been the subject of a growing body 
of social science literature, especially in the field of economics. The origins of this debate are often 
traced back to Boserup (1970), who questioned whether existing survey methods employed in the field 
of labour statistics adequately captured the degree of women’s work.

Anker (1983) and Greenwood (1999) both summarise several stylised facts about the degree of 
measurement error inherent in many labour market surveys of the era. 

First, the nature of the instrument used in surveys can have significant impacts on the measurement 
of work, especially for women. Anker (1983) contrasts two approaches: a ‘key word’ approach that 
focusses on questions related to ‘work’ or ‘activities’ versus an ‘activity schedule’ that walks respondents 
through a series of major economic activities and collects additional information on them. The former 
approach tends to understate the true extent of women’s work. 

Second, proxy respondents may not necessarily have a full picture of the labour market activity of 
other household members. Male respondents, in particular, are likely to understate women’s labour force 
activity. Even in cases where the female respondent completes the survey, there is the additional issue of 
whether the presence of other household members introduces contamination.

Third, enumerators can also introduce biases of their own, either due to their own demographic 
characteristics or because of social desirability bias. In other words, female enumerators may be able to 
solicit information from female respondents in ways that male enumerators cannot.

Over the decades, empirical work has investigated many of these stylised facts. Anker et al. (1987) 
draw on two surveys in India and find that survey design has a radical impact on the reporting of FLFP. 
The basic ‘key word’ approach often produces much lower estimates than the use of activity schedules, 
although the two converge when multiple key words are employed. Interestingly, the authors find that 
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neither the gender identity of proxy respondents nor that of enumerators introduced significant bias. 
Anker and Anker (1989) reproduce remarkably similar findings drawing on Egyptian labour market data.

More recent experimental work by Bardasi et al. (2011) finds that a short module without adequate 
screening questions returns much lower labour force rates than a more detailed, activity-based module. 
Additionally, proxy reporting tends to reduce observed labour force participation and female proxies 
tend to report lower FLFP than male proxies (contrary to the received wisdom). Indeed, Hirway (2012) 
finds that in India many female respondents themselves tend to discount informal sector work or self-
employment, failing to report these activities as ‘work’.

Question wording is extremely important here and even small alternations in wording can have 
significant impacts on reported labour force participation rates. For instance, a monthly phone survey of 
households in the National Capital Region (NCR) of India that is designed to quantify short-term 
fluctuations in labour market behaviour asks explicitly about women’s wage work, work on household 
farms, work in household businesses and care of animals. As a result of this detailed, step-by-step 
approach, it returns higher FLFP rates than other surveys which tend to underestimate household work 
and self-employment in agriculture (Desai et al., 2021).

Some studies endorse a time use or time allocation approach whereby women report on activities 
undertaken in defined increments of time throughout the day. Tomoda (1985), for instance, argues that 
time allocation studies minimise issues of gender bias and conceptual ambiguities that plague traditional 
survey instrument approaches. The main advantage of this approach is that it allows researchers to define 
labour-related activities as they see fit, as opposed to relying on fixed survey categories or activities that 
respondents may or may not perceive as engaging in ‘work’. In the Indian case, research by Hirway and 
Jose (2011) finds that time-use surveys reveal a dramatic increase in actual women’s labour force activity, 
especially in rural areas.

This is not to say that time-use surveys are without their deficiencies. They are costly, onerous to 
implement, and often time-consuming. Furthermore, a study by Finlay et al. (2019) finds that time-use 
surveys can also lead to an under-reporting of women’s work. Time-use modules, like other survey tools, 
treat work as an activity that defines just one element of a woman’s overall identity. The authors’ 
qualitative work in Burundi suggests that women often do not conceptualise work in this manner; for 
many women in their study, ‘work was a means of meeting the culturally ascribed role of a woman, and 
a way for her to meet her societal responsibilities’.

Research Design

This study examines three approaches to the collection of labour market data in order to discern 
differences between them when it comes to FLFP. As the gender identity of the respondent varies across 
these three approaches, we can also shed light on the extent of reporting inconsistencies according to the 
identity of the respondent.

Household Roster

The first approach is a standard household roster embedded within a larger household survey instrument 
that was completed either by the male primary respondent, female primary respondent, other household 
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member or a combination of the above. For each household, the respondent is asked to provide 
information on the primary and secondary activities (if any) of all individuals in the home.

For primary and secondary activity, we consider an individual to be working if they are engaged in 
any of five discrete activities: (a) work in a household enterprise/self-employed/own account, (b) work 
as an employer, (c) work as a helper in a household enterprise/unpaid family worker, (d) work as a 
regular salaried/wage employee and (e) work as a casual wage labourer. 

Female Primary Respondent Instrument

The second approach is a separate instrument completed by the female primary respondent. This instru-
ment contains a detailed employment module in which enumerators asked respondents about three work 
categories: work for pay/goods, work on a household business and household farm labour. 

For work for pay or goods, the survey asked respondents: 

In the last one year, (besides work on the household farm or in any of the household’s businesses) did you work for 
pay or goods? This could include a job you hold, whether home-based or outside, or agricultural labour, construc-
tion work, factory work, clerical work, etc. Your wage may be regular or casual or based on piece-rated work.

For work on the household business, the survey first asked whether anyone in the household was engaged 
in their own business: 

Does anybody in this household run their own business, however big or small? Do you make something for sale, 
such as cloth garments or some food like pickles? Or do you do any tailoring, embroidery or roll beedis or some 
such activity? Or do you sell something in a market or to customers of any sort? Or do you provide a service to 
others for a price, either a skilled service like a doctor or an unskilled service like a barber?

If the respondent answered yes, then she was asked a follow-up question about her participation: ‘Now, 
did you do any work in any of the household non-farm businesses in the last one year?’

Finally, the survey inquired about household agricultural labour: ‘In the last one year, did you work 
on the agricultural land owned/cultivated by the household?’

In each instance, the survey asked follow-up questions to ascertain further details about the female 
primary respondent’s engagement in this work activity (i.e., how many months in the last year did you 
engage in this activity and for how many days in a typical month, etc.).

Time-Use Survey

The third and final approach is a time-use survey that asks female primary respondents to account for all 
activities they engage in throughout a 24-hour period, using meals times to divide the day. The survey 
asks respondents to refer to yesterday or the last typical day (if yesterday was an atypical day). 
Respondents were asked what activities they engaged in after waking up from sleep until breakfast; from 
breakfast to lunch; from lunch to dinner; and from dinner to sleep. For our purposes, we are explicitly 
focussed on work-related activities. According to our classification, these activities fall into one of six 
categories: employed agricultural work, household agricultural work, employed labour at home, 
employed labour outside the home, working in a household business at home and working in a household 
business outside of the home. 
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Baseline Characteristics of the Sample

Before examining potential measurement error in the data, we first present baseline statistics on FLFP. 

Household Roster Information

Table 1 presents pooled employment details from the household roster, disaggregated by gender. Because 
we are using data on all eligible individuals within the household—as opposed to simply our primary 
respondents—the sample sizes are above 40,000. Using a definition of work based on primary activity, 
73 per cent of men and just 12 per cent of women are engaged in work. If we extend this definition to 
primary and secondary activities, the percentage hardly budges for men (it moves from 73 per cent to 74 
per cent) but slightly increases for women, from 12 per cent to 15 per cent. 

If, however, the definition of work is further extended to include primary activities plus ‘domestic 
duties’, the picture changes dramatically for women. For men, including domestic duties in our definition 
has a marginal impact on the share who are working (75 per cent fit this definition). For women, on the 
other hand, the share jumps to 82 per cent. The picture changes little if we also incorporate secondary 
activities. 

This illustrates the extent to which domestic work consumes the lives of a large majority of women 
in our sample. And it echoes recent time-use data released by the Government of India that finds that 
even though in a typical day women spent 11 per cent more time working than men, they spend 84 per 
cent of their working hours on unpaid activities, while men spend 80 per cent of their working hours on 
paid work.3 As Deshpande (2020) has noted, in the context of the impact of COVID-19 on labour force 
behaviour, Indian women who engaged in a litany of unpaid activities on a daily basis were ‘working 
from home’ well before the concept became a topic of discussion during the pandemic. 

Next, we subdivide the data by rural and urban households in each of our four cities (Dhanbad, Indore, 
Patna and Varanasi). Table 2 provides the labour force participation rates for all eight sub-samples. 

Across all cities, women’s labour force participation is low, though there is some variation across 
cities. Labour force participation rates are highest in Indore followed by Patna. While 22 per cent of 
women in rural Indore report work as their primary activity, 16 per cent of women in rural Patna do the 
same. Both cities exhibit a sizeable urban–rural gap: 10 percentage points in Indore and 7 percentage 
points in Patna, with urban FLFP even lower than the very modest rural numbers. 

On the other hand, Dhanbad and Varanasi trail even further behind and the former, in particular, 
exhibits extremely low FLFP rates: just 7 per cent of rural women and 8 per cent of urban women report 
working, based on their primary activity. The numbers increase only modestly (to 11 per cent) when 
secondary activities are included. Interestingly, Dhanbad and Varanasi also exhibit very little signs of a 

Table 1. Labour Force Participation Rates by Gender

Gender

Labour Force Participation Rate (%)

N

Not Including Domestic Work Including Domestic Work

Primary Activity
Primary + Secondary 

Activities Primary Activity
Primary + Secondary 

Activities

Male 73 74 75 76 22,796
Female 12 15 82 83 21,137

Source: Authors’ analysis based on a Center for the Advanced Study of India (CASI) survey data.
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gap between urban and rural households, perhaps because the numbers are so low to begin with.
However, in all cases, labour participation rates increase massively once we consider domestic activi-

ties, as discussed above. Across cities, nearly 80 per cent or more of women in our sample households 
are classified as ‘working’ once their domestic duties are taken into account, with shares ranging from 
88 per cent in rural Indore to 77 per cent in urban Varanasi. 

Nature of Work

Next, we turn to the nature of work that men and women are engaged in. Here, we exploit information 
from the primary activities listed on the household roster (as above). We display the breakdown of 
women’s activities, disaggregated by the 13 primary activity codes enumerated in our survey (Figure 1).

Expectedly, there is significant gender-based variation in primary activity. The vast majority of 
women in our sample report ‘domestic duties’ as their primary activity. This pattern is consistent across 
our four cities. 

Men, on the other hand, very rarely declare such duties their primary activity. For men, the categories 
of ‘self-employed/household enterprise’ and ‘casual labour’ collectively account for as much as 50 per 
cent of all enumerated primary activities. One other interesting thing to note is that, across all cities, very 
few women (less than 1 per cent) report being unemployed but seeking work. Thus, the official unem-
ployment rate for women in the country is extremely low, despite such lagging FLFP rates.

There is also considerable city-wise and activity-wise variation in primary activities. For starters, it is 
evident from the data that the share of women listed as self-employed or working in a household  
enterprise as a paid worker is relatively meagre across the board but is minuscule in Dhanbad and 

Table 2. Labour Force Participation Rates by Gender, City and Rural–Urban Location

Gender City Rurality

Labour Force Participation Rate (%)

N

Not Including Domestic Work Including Domestic Work

Primary 
Activity

Primary + 
Secondary 
Activities

Primary 
Activity

Primary + 
Secondary 
Activities

Male Dhanbad Rural 75 75 76 76 3,447
Male Dhanbad Urban 73 73 74 74 2,232
Male Indore Rural 79 79 82 82 2,510
Male Indore Urban 71 71 74 74 2,563
Male Patna Rural 73 74 75 76 3,570
Male Patna Urban 66 67 68 69 1,167
Male Varanasi Rural 72 73 75 75 5,793
Male Varanasi Urban 75 76 77 77 1,345
Female Dhanbad Rural 7 11 84 84 3,242
Female Dhanbad Urban 8 11 81 82 2,097
Female Indore Rural 22 24 87 88 2,373
Female Indore Urban 11 14 81 81 2,379
Female Patna Rural 16 20 85 86 3,211
Female Patna Urban 9 11 81 83 1,069
Female Varanasi Rural 11 14 81 81 5,358
Female Varanasi Urban 12 14 77 78 1,266

Source: Authors’ analysis based on CASI survey data.
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Figure 1. Primary Activities, by Gender and City

Source: Authors’ analysis based on CASI survey data.

Varanasi (2 per cent) compared to either Patna or Indore (6 per cent and 7 per cent, respectively). 
Furthermore, casual labour––which accounts for a large share of men’s primary activities––is relatively 
rare for women: between 2 per cent and 5 per cent of female household members engage in casual work, 
according to data drawn from the household roster. Salaried work, as expected, is also sparse at 2–3 per 
cent across all cities. 

In contrast to these small numbers, the share of women reporting that they are in school is substan-
tially higher: between 13 per cent (in Indore) and 19 per cent (in Varanasi) of women fall into this cate-
gory. Finally, domestic duties account for the lion’s share of primary activities, with the difference 
between Indore (64 per cent) and Dhanbad (74 per cent) discernible (10 percentage points), though not 
massive. Patna and Varanasi find themselves somewhere in the middle.

Employment Occupations

Among the women who are engaged in work activities that go beyond domestic duties, where do they 
work? In this section, we briefly examine the types of jobs in which women are working, again drawing 
on information from the household roster. The occupational breakdown of women’s work (Figure 2) is 
illuminating.

There is now broad agreement among economists that the decline of FLFP largely reflects the decline 
in women’s labour in agriculture, partly due to the fall of agriculture’s share of Indian GDP and partly 
thanks to the growing mechanisation of agriculture, which has led to a much greater decline in women’s 
than men’s labour on Indian farms (Afridi et al., 2020). This decline in women’s employment in rural 
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India has not been accompanied by a concomitant growth in job opportunities for women in urban areas.  
Figure 4 shows that a plurality of women in all four cities report being engaged in agricultural work, 
though there is striking variation. A total of 64 per cent of working women in Patna are employed in 
agriculture compared to just 31 per cent in Dhanbad. In Indore and Varanasi, the share is around half. 

Second, very few women in our entire sample are employed as higher professionals or managers. 
While this group is often missed in surveys such as ours, we believe that this is reflective of the reality of 
the relative paucity of white-collar jobs in these cities and the virtual absence of women in the relatively 
limited number of such jobs that do exist. While 3 per cent of women in Dhanbad and Indore report 
working as managers, just 2 per cent and 1 per cent of women in Patna and Varanasi, respectively, fall 
under this heading. 

Third, for other occupational categories, no clear pattern emerges across cities. In Dhanbad, 18 per 
cent of women work as lower professionals, considerably higher than in the other three cities surveyed. 
In fact, the share of women in Dhanbad working as lower professionals is more than twice the share of 
similarly employed women in Indore (8 per cent). Similarly, 20 per cent of women in Dhanbad report 
working as semi-skilled labourers—nearly three times the share seen in Indore and Varanasi and four 
times that of Patna. 

While the number of women working as skilled labourers is low, it is significantly higher in Varanasi (15 
per cent, compared to 2–4 per cent in other cities). On the other hand, in Indore and Dhanbad, 15 per cent of 
women are classified as service sector workers, considerably higher than in either Patna (8 per cent) or 
Varanasi (9 per cent). Finally, Indore also stands out by having a larger share of women working in commerce 
at 15 per cent, compared to 8–10 per cent in other cities, perhaps reflecting its greater economic dynamism. 

Figure 2. Female Employment Occupations, by City

Source: Authors’ analysis based on CASI survey data.
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Investigating Challenges to Data Accuracy

Having provided an overview of women’s labour market behaviour based on household roster informa-
tion, in this section we examine two sources of potential error, what we call measurement error and 
reporting error. 

Measurement Error

We begin by interrogating the first type of error discussed above: measurement error. To do so, we 
compare definitions of ‘work’ across three separate parts of the survey: the household roster, the female 
primary respondent survey and the time-use survey. While the household roster is completed by any 
adult in the household—typically either the male or female primary respondent, or sometimes by multi-
ple people (an issue we discuss in greater detail below)—the latter two must be completed by the female 
primary respondent. In the following section, we examine a second potential source of error—reporting 
error—based on the identity of the survey taker who fills out the household roster.

Table 1 presents data on labour force participation from the household roster. However, this data  
utilises information from all individuals within a household. Here, we are interested in comparing FLFP 
rates for the female primary respondent across survey types. Therefore, Table 3 presents household 
roster data, but only for the female primary respondent. The table is disaggregated by the five categories 
of ‘work’ activities enumerated above. 

According to the roster, 18.5 per cent of female primary respondents are engaged in work activities, 
when one includes both primary and secondary activities. The corresponding number was 15 per cent for 
all working-age women listed on the household roster. 

Next, we turn to the female primary respondent instrument. Here, women are classified as working if 
they report engaging in one or more of the following activities: work outside of the home for pay/goods, 
work on a household business or work on a household farm. According to the female primary respondent 
instrument, 22.3 per cent of women reported working, according to this tripartite classification, with 
nearly half employed in household agricultural labour, 9.9 per cent working outside of the home for pay 
or for goods and only 2.5 per cent of women working in a household business.

Table 3. Female Labour Force Participation Rates by Activity (Household Roster)

Labour Force Participation Rate (%)

Not Including Domestic Work

Activity Primary Activity
Primary + Secondary 

Activities

Work in a household enterprise/self-employed/own account 4.8 6.8
Work as an employer 0.0 0.1
Work as a helper in a household enterprise/unpaid family worker 2.5 3.5
Work as a regular salaried/wage employee 2.7 3.0
Work as a casual wage labourer 4.2 5.5
Total 14.1 18.5

Source: Authors’ analysis based on CASI survey data.
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Finally, Table 4 displays the breakdown of types of work based on the time-use survey. The modal 
work category, based on women’s self-reported disaggregation, is household agricultural work (7.4 per 
cent), followed by employment outside of the home (5.6 per cent). About 4.1 per cent of women report 
being employed in agricultural work (outside of the home) while another 4.1 per cent report being 
employed at home. Only 1 per cent of respondents report being engaged in a household business, either 
at home or outside of the home, respectively. In all, 20.2 per cent of women are engaged in work, accord-
ing to our time-use categories.

It is worth pointing out that women tend to report working in just one employment category, condi-
tional on them reporting being employed at all in the time-use survey.

We can now compare results across our three measurements of work: from the roster (primary and 
secondary activity), the female primary respondent survey and the time-use survey (Table 5). 

Expectedly, the discrepancy between men and women’s labour participation rate is striking across all 
measures. 

The gap is more than 75 per cent if one goes by the roster, based on primary or primary and secondary 
activities. The gap is only slightly smaller for the female primary respondent survey (82 per cent for men 
versus 22 per cent for women) while it is nearly just as high for the time-use survey. While women are 
slightly more likely to report being engaged in work on the female primary respondent and time-use 
surveys, the differences, although noticeable, are not stark. 

Interestingly, one sees a slightly different pattern for men. According to the roster and time-use data, 
95.8 per cent and 91.3 per cent of men, respectively, report working. This is considerably higher than the 
share who report working (82.2 per cent) based on responses from the male primary respondent survey.

Further analysis confirms that the differences in the labour force participation rates are statistically 
significant, for both men and women, across the three survey modalities. 

Table 6 displays this data for men and women across the four cities. Irrespective of the city or  
data source, the male labour force participation rate very rarely dips below 90 per cent. The only excep-
tion is Patna, where slightly less than 90 per cent of men reported working, according to both the male 

Table 4. Female Labour Force Participation (Time-Use Survey)

Time-Use Category Frequency (%)

Employed Agricultural Work 3.9
Employed at Home 4.1
Employed Outside Home 5.6
Household Agricultural Work 7.4
Household Business at Home 1.2
Household Business Outside Home 0.7
Total 20.2

Source: Authors’ analysis based on CASI survey data.

Table 5. Labour Force Participation Rates Across Survey Instruments

 Labour Force Participation Rate (%)

Gender Household Roster Self-reported Time-Use

Male 95.8 82.2 91.3
Female 18.5 22.3 20.2

Source: Authors’ analysis based on CASI survey data.
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primary respondent survey and the time-use survey (data on employment from the male respondent 
survey was unavailable in Indore due to data collection issues). 

When it comes to women, there is some variation, primarily across cities. While 13 per cent of women 
in Dhanbad report working as their primary activity based on roster data, that share is 22 per cent in 
Patna, according to the female primary respondent survey. Dhanbad lags behind the other cities accord-
ing to the other two data sources: the female instrument and time-use survey. 

Across the three metrics of work, there is no clear pattern in terms of FLFP. For Dhanbad, Patna and 
Varanasi, FLFP is highest on the self-reported survey. In Indore, however, it is higher (21 per cent) on the 
roster and time-use survey and lowest on the women’s instrument. 

We now turn our attention to the inconsistency in the recording of women’s work. As discussed 
above, the differences in reported work are significant across the three survey modalities. However, 
when one disaggregates the data by urban/rural location, it becomes clear that bulk of the variation is 
coming from inconsistencies in reporting among rural respondents (see Figure 3). Urban households 
report markedly similar FLFP rates across the three survey instruments. For rural households, however, 
the female primary respondent questionnaire detects the greatest levels of women’s work, followed by 
the time-use module and the household roster.

Why might inconsistency around the recording of women’s work be greater in rural rather than urban 
areas? There are two obvious hypotheses. The first is that if education levels are lower in rural areas then 
this could result in respondents facing cognitive hurdles in linking ‘key word’ questions on the house-
hold roster around primary and secondary activities to the actual practice of work. If this were true then 
we should observe respondents with limited education behaving in similar ways across both rural and 
urban areas. A second hypothesis has to do with the nature of work. Previous literature has found that 
women often do not think of work on household farms as ‘labour’. Rather, they often internalise this 
activity as part of their (unpaid) domestic duties (Mehrotra & Sinha, 2017). If this hypothesis were valid, 
the possession of household farmland should be correlated with measurement error.

Figure 4 presents a breakdown of reported FLFP rates across our three instrument types, disaggre-
gated on two dimensions: rural/urban status and the education level of the female primary respondent. 
To facilitate visualisation and interpretation, we have coded education as a binary indicator based on 
whether the respondent completed at least a primary school education or not. 

It is clear from the figure that the inconsistency in FLFP reporting is connected to urban/rural status 
as opposed to educational attainment. There is minimal inconsistency in urban households, irrespective 

Table 6. Labour Force Participation Rates Across Survey Instruments, by City

 
Gender

 
City

Labour Force Participation Rate (%)

Household Roster Self-reported Time-Use

Male Dhanbad 96 91 92
Male Indore 94 N/A 92
Male Patna 95 89 88
Male Varanasi 98 93 92
Female Dhanbad 13 17 12
Female Indore 21 18 21
Female Patna 22 25 23
Female Varanasi 19 28 24

Source: Authors’ analysis based on CASI survey data.
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Figure 3. Measurement Error Across Survey Instruments, by Rural/Urban Status

Source: Authors’ analysis based on CASI survey data.

Figure 4. Inconsistency Across Survey Instruments, by Rural/Urban Status and Education Level

Source: Authors’ analysis based on CASI survey data.
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of the educational attainment of the female primary respondent. In rural households, on the other hand, 
there is a significant degree of inconsistency across education levels. This suggests that cognitive  
limitations may not be responsible for the variation we observe across instrument types.

To assess the second hypothesis on the nature of work, we disaggregate our data in a slightly different 
way. Here, we explore inconsistency in FLFP rates across rural/urban status and whether the household 
owns farmland or not. The data in Figure 5 provides suggestive evidence that it is the nature of work—
namely, work on household farms—that is responsible for inconsistency in reporting, in line with the 
second hypothesis. As the figure demonstrates, inconsistency is negligible among non-farm households 
across both urban and rural settlement types. Inconsistency in reporting is concentrated among house-
holds with farmland, both in urban and rural settings. This finding echoes those of Deshmukh et al. 
(2020), whose survey of the NCR in India finds that the difference in the bulk of the overlooked work 
women carry out takes place on family farms and in the caring of livestock. 

To assess the determinants of measurement error more rigorously, we estimate a simple multivariate 
linear probability model with a binary measure of inconsistency as the outcome variable. To construct 
this variable, we give a binary 0/1 score to whether the female primary respondent is recorded as working 
across our three instruments. If she is classified as working across all three instruments, this variable 
takes a value of 0. If, however, she is not classified as working across all three instruments (i.e., in either 
one of three or two of three), this inconsistency variable takes a value of 1. 

On the righthand side, we consider an expanding set of standard covariates: rural/urban location,  
land ownership, a series of indicator variables for the educational attainment of the female primary 
respondent (no education is the reference category) and the caste/religious background of the household 

Figure 5. Inconsistency Across Survey Instruments, by Rural/Urban Status and Household Agricultural Land

Source: Authors’ analysis based on CASI survey data.
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(Muslim is the reference category). Our model also includes city-level fixed effects and a control for 
household assets (measured using an index measure described in Sircar [2021]).

Column 1 of Table 7 demonstrates that ownership of agricultural land is the strongest predictor of 
inconsistency across FLFP measures. This holds true even after controlling for obvious confounding 
variables. It also boosts the hypothesis discussed above, namely that the nature of work that women are 

Table 7. Determinants of Inconsistency Across Survey Types

Column

Dependent variable: Inconsistency

1 2 3

Household agricultural land 0.12*** 0.14*** 0.14***
(0.01) (0.01) (0.01)

Respondent proportion female –0.05*** –0.05***
(0.01) (0.02)

Respondent self 0.00
(0.01)

Some primary school –0.02 0.00 0.00
(0.01) (0.01) (0.01)

Completed primary school –0.05*** –0.04*** –0.04***
(0.01) (0.01) (0.01)

Completed secondary school –0.09*** –0.08*** –0.08***
(0.01) (0.02) (0.02)

Completed post–secondary school –0.05*** –0.05*** –0.05***
(0.02) (0.02) (0.02)

General caste –0.09*** –0.14*** –0.14***
(0.03) (0.04) (0.04)

No caste –0.14 –0.20 –0.20
(0.01) (0.02) (0.02)

Other Backward Class –0.02 –0.09** –0.09***
(0.03) (0.03) (0.03)

Scheduled Caste 0.01 –0.06* –0.06*
(0.03) (0.03) (0.03)

Scheduled Tribe 0.02 –0.04 –0.04
(0.03) (0.04) (0.04)

Asset index –0.03*** –0.03*** –0.03***
(0.01) (0.01) (0.01)

Urban status –0.02** –0.01 –0.01
(0.01) (0.01) (0.01)

Constant 0.15*** 0.21*** 0.21***
(0.03) (0.03) (0.03)

City FE Y Y Y
Observations 11,336 8,820 8,820
R2 0.062 0.074 0.074
Adjusted R2 0.061 0.073 0.073
Residual Std. Error 0.381 (df = 11320) 0.387 (df = 8804) 0.387 (df = 8803)
F Statistic 50.200*** 

(df = 15; 11320)
47.100*** 

(df = 15; 8804)
44.200*** 

(df = 16; 8803)

Source: Authors’ analysis based on CASI survey data.
Note: * p < .1; ** p < .05; *** p < .01
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engaged in has an impact on the recording of FLFP. Women in rural areas, whose households own farm-
land, who are less educated and are poorer are more prone to under-reporting of their actual work  
participation. Caste does not seem to have a significant impact. 

Reporting Error

From measurement error, we now turn our attention to reporting error. Here, we focus on the identity of 
the household member(s) completing the roster, from which our data on primary and secondary activities 
is collected. 

The reporting of labour market behaviour on the household roster is complicated. Enumerators were 
instructed to record which individual or individuals provided information required to complete the 
household roster. In practice, in nearly 70 per cent of cases, a single member completed the roster, while 
in 28 per cent of cases, two household members provided information. In the remaining 2 per cent of 
instances, anywhere from three to five members played a role.

Furthermore, the gender identity of the roster respondents also exhibits variation. In 53 per cent of 
households, the roster respondents are all-male; in 19 per cent of households, they are all-female; and in 
26 per cent of households, they are evenly split between men and women. In just under 2 per cent of 
cases, we observe an intermediate value (for example, a one-third share of female respondents). In 42 per 
cent of cases, the roster respondents include the female primary respondent herself.

To what extent does the gender composition of the roster respondents impact the consistency of 
reporting on FLFP? Figure 6 presents a bar chart examining the rates of inconsistency according to the 
gender makeup of respondents. We restrict attention to three categories—all men, all women and equal 
shares of men and women—and drop cases with intermediate values since they are an extremely small 
share of the sample. As the figure makes clear, inconsistency is highest when the roster respondents are 
male and lowest when roster respondents are all women. 

Furthermore, there appears to be less inconsistency in reporting when the female primary respondent 
herself is one of the roster respondents. This suggests that proxy reporting could contribute to the under-
recording of women’s work.

To evaluate the impact of the gender composition of the roster respondents on survey inconsistency, 
we re-run the full regression model in Column 1 of Table 7 with a new variable for the gender composi-
tion of the roster respondents. Inconsistency declines by 5 per cent as the composition of roster respond-
ents becomes more female (Column 2). That is a 10 per cent decline in the probability of inconsistent 
recording of women’s work if the share of respondents goes from all-male to all-female (since inconsist-
ency takes on three values, 0, 0.5 and 1). Column 3 includes an indicator variable if the female primary 
respondent is also a roster respondent. Interestingly, this seems to matter very little. 

Contrary to Bardasi et al. (2011), we find that when a woman fills out the household roster, women’s 
participation in the workforce is more likely to show up on the roster inventory. We should caution that 
this analysis is purely correlational, while the evidence presented in Bardasi et al. (2011) is experimental 
in nature. But, we do not uncover evidence that proxy reporting performs worse than self-reporting, after 
accounting for gender effects.

Discussion

The preceding analysis triangulates across three sources of data on FLFP—a household roster, survey 
instrument and time-use survey—to unpack women’s engagement with the workforce in four north 
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Indian urban clusters. While the three data sources are correlated to a degree, we find that there are 
important differences as well. 

The paper sheds light on two challenges to data accuracy when it comes to recording women’s partici-
pation in the workforce: measurement error and reporting error. Interestingly, the measurement error for 
women’s work is not as large for men’s work. The survey instrument completed by the female primary 
respondent shows the highest level of female employment followed by the time-use survey and the 
household roster, respectively. FLFP, as measured by the primary respondent survey, is around a fifth 
higher than for the roster, although the absolute difference is four percentage points. There is also some 
variation across the four cities, suggesting that the direct survey measure does not always turn up the 
highest FLFP.

Finally, we also detect discernible reporting error, stemming from the identity of the household 
member who fills out the roster. Here, FLFP rates are significantly higher when a woman fills out the 
household roster than when a man completes this task. What is more intriguing is that the identity of the 
woman does not matter; there is no difference if the woman is the primary survey respondent or some 
other woman in the household. The crucial factor is that the person responding to the roster is a woman.

Given the importance of FLFP to India’s economic future, there is a strong imperative to accurately 
measure it. Measurement, of course, can be costly and time consuming. Our findings suggest that a 
simple household roster measure of employment together with a female-specific instrument (where the 
woman being studied is the primary respondent) is likely to produce results that are close enough to what 
one might find by undertaking a more difficult and resource intensive time-use survey. This might be 

Figure 6. Reporting Inconsistency, by Gender Composition of Household Roster Respondents

Source: Authors’ analysis based on CASI survey data.
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especially valid in resource constrained environments, where FLFP rates are also low. Measurement 
matters. Accurate and low-error measurements matter even more. But, our findings suggest that, insofar 
as our sample is concerned, time-use data does not show substantial improvement in labour force partici-
pation statistics. Given the difficulties in collecting this data and their expense, the best can be the enemy 
of the good.

It could be argued, however, that the unrealised promise of time-use measurement has more to do with 
how it was measured than the measure itself. For instance, it is possible that time-use diaries (TUD), 
which capture activity over 24–48 continuous hours disaggregated in shorter increments, might yield 
different results. Indeed, it comes as no surprise that TUD are now recognised as the ‘gold standard’ for 
the collection of information about people’s use of time (Gershuny et al., 2020). Recall questionnaire 
approaches suffer not only from standard recall bias but also real difficulties faced by respondents 
regarding the amounts of time devoted to specific activities given multiple concurrent activities (e.g., 
cooking and taking care of children) and of competing alternative descriptions of activities (e.g., 
‘walking’ vs. ‘travel for shopping’). 

In contrast, TUD allow for the collection of uninterrupted sequential accounts of a continuous stream 
of activities, together with estimated start/finish times, throughout a specified observation period. As a 
result, they can provide measures of durations of each activity by category and within specific contexts. 
TUD can also include affect fields (estimating levels of enjoyment, stress or others), as well as fields 
containing real-time measurements through mobile instruments (such as smartphone-linked Global 
Positioning System, or GPS, devices) carried by the diarist. Moreover, the use of computer-aided inter-
view techniques, such as the ‘drag-and-drop diary’, allow using sequentially nested fixed lists with 
levels of detail comparable to own-words surveys.

However, TUD require some level of functional literacy and hence are only likely to work in India 
currently for middle-class households, although this will change as more women get educated. And, of 
course, surveys based on TUD are likely to be substantially more expensive as well. 

The analyses contained in this article hopefully illuminate the path forward for future scholarship on 
women’s labour force participation.
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Notes

1. Goldin’s ‘U-shaped’ curve hypothesis is not universally embraced. For instance, Dasgupta and Verick (2017) 
have argued that findings from Asia do not necessarily conform to Goldin’s predictions. 
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2. In India, there is also a well-established U-shaped relationship between FLFP and education. Chatterjee et al. 
(2018) find that this is a product of two opposing trends. For salaried work, there is a positive linear trend 
between education and FLFP. However, when it comes to work on household farms and businesses or wage 
labour, education and FLFP are negatively correlated.

3. According to time-use data collected and analysed by the Government of India (2020), the share of total time 
devoted to work-related activities in a given day was 22.9 per cent for males and 25.4 per cent for females. 
Half of respondents’ (both male and female) days were spent on ‘self-care and maintenance’ for both males and 
females. The remaining time was spent on learning, socialising, and leisure.
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