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8 Summary. — This paper explores the recent fall in female labour force participation and its socio-economic determinants in India. The
9 major contribution of this paper is: to explore both micro- and macro-level factors which determine female labour force participation

10 rate (LFPR); to examine the ‘‘U shape” female LFPR, by examining the likely income and substitution effects of the real wage increase,
11 to identify the sub-sectors within manufacturing and service sectors that could create jobs for new female job aspirants and those older
12 women displaced from agriculture in recent years; and thus to understand the conditions under which female LFPR could be raised.
13 Using both macro-level and household survey (NSS) data, we find that the recent fillip in the process of structural transformation
14 has pushed a large number of females out of agriculture. The growing mechanization in agriculture and rising capital intensity in man-
15 ufacturing sectors together have limited the opportunity for females because of their low education and skill and due to other cultural
16 constraints. We also found that the rise in real wages in rural areas and the consequent improvement in the standard of living has pro-
17 duced a strong negative income effect which outweighs the positive substitution effect and as a result female LFPR has declined substan-
18 tially. However, with the massive increase in female enrollment in secondary and higher levels of education, it could be expected that the
19 substitution effect of the increase in real wage would become stronger if appropriate measures are taken by the government, which are
20 suggested.
21 � 2017 Elsevier Ltd. All rights reserved.
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24 1. INTRODUCTION

25 India has experienced a decline in female labor force partic-
26 ipation over the last three decades. A sharp decline in the
27 female labor force participation rate (LFPR) during periods
28 of high economic growth for low-income countries is partly
29 natural, but partly a cause of concern that requires special pol-
30 icy attention of the government. While exploring the pattern
31 of female LFPR, studies like Goldin (1994), Mammen and
32 Paxson (2000), Fatima and Sultana (2009), Tam (2011),
33 Gaddis and Klasen (2014), and Chaudhary and Verick
34 (2014) claim that the female labor force participation rate fol-
35 lows a ‘‘U shape” i.e., (i) for countries with a relatively low per
36 capita income female LFPR is very high, (ii) for countries with
37 relatively high per capita income it is also quite high, whereas
38 (iii) the countries that belong to the middle-income category
39 (on the basis of per capita GDP on PPP) have a relatively
40 low female LFPR.
41 This paper focuses on trends in female LFPR for India. The
42 Indian economy is experiencing rapid economic growth, 1 and
43 made a transition from a low-income to a low-middle-income
44 country in 2007. 2 India’s per capita Gross National Income
45 (GNI) was about $306.21 (at US$ 2010) in 1960, which
46 increased to $534.85 and to $762.26 during 1990–2000 respec-
47 tively, but by 2007 it became 1125.34 (at US$ 2010). It is
48 expected that with rising income and increasing structural
49 transformation the female LFPR would begin to rise. The
50 major contribution of this paper is: (i) to explore both micro-
51 and macro-level factors (social and economic) which simulta-
52 neously determine female labor force participation in India,
53 which is a more complex phenomenon than it appears; (ii)
54 to carry forward the discussion on ‘‘U shape” female LFPR
55 by examining the likely income and substitution effects of the
56 real wage increase in India, an important aspect which is not
57 discussed in existing empirical studies; (iii) to identify the
58 sub-sectors within manufacturing and service sectors that
59 could create jobs for new female job aspirants as well as for

60those who lack skill and have been displaced from agriculture
61in recent years; (iv) and thus to understand the conditions
62under which female LFPR could be raised, and suggest policy
63measures accordingly.
64The process of structural transformation got a fillip in recent
65years (after 2004–05) with an absolute fall in agriculture
66employment and a corresponding rise in construction, manu-
67facturing (particularly in the labor intensive units) and service
68sector employment. Durig 2004–05 and 2011–12, of a total 37
69million decline in agricultural employment (see Mehrotra,
70Parida, Sinha, & Gandhi, 2014) about 31 million were female
71workers (see Table 1), or about 84% of the total decline.
72Although about 9 million female workers joined the non-
73agricultural sectors (5.5 million in non-manufacturing, 3, 0.3
74million in manufacturing and 3 million in service sectors) with
75diverse levels of skills, a large number of females have with-
76drawn from the labor force to participate in education and
77in domestic duties. 4 The sharp decline in poverty (see
78Chauhan, Mohanty, Subramanian, Parida, & Padhi, 2016)
79and an improvement in household standard of living in the
80post 2004–05 period might have caused a behavioral change
81among women with respect to their participation in the labor
82force. However, lack of appropriate education and skills
83among female workers often restricts a large number of
84females from taking advantage of processes of structural
85transformation. Furthermore, unavailability of semi-skilled
86and relatively skilled jobs within the vicinity of female workers
87(given the cultural constraints on moving on their own, as sin-
88gle women), and lack of appropriate safety measures in the
89context of rising criminal activities 5 against women might
90have restricted many new young female entrants from partic-
91ipating in the labor market. Since the Indian economy is expe-
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92 riencing rising per capita income as well as a quickening of the
93 pace of structural transformation, it is important to know
94 whether female LFPR in India would continue to decrease,
95 if so why and for how long? What are the socio-economic fac-
96 tors that restrict females from participating in the labor mar-
97 ket, and undertake more household responsibilities by doing
98 more and more domestic duties? Is there any possibility that
99 the female LFPR would start rising given the fact that more
100 young girls are participating in secondary and higher levels
101 of education? And what could be appropriate policy measures
102 that might help female LFPR to start rising? This paper tries
103 to answer these questions by exploring the recent trends and
104 patterns of female employment, and understanding the deter-
105 minants (both at micro and macro levels) of female labor force
106 participation in India.
107 The paper is organized in six sections. Section two provides
108 a brief review of the theories and cross-country empirical stud-
109 ies on female labor force participation. Section three provides
110 some stylized facts including recent trends and changing pat-
111 terns of female employment and labor force participation in
112 India. In section four we explain the methodology for our
113 study based on nationally representative sample surveys. It
114 presents the data and econometric methodology used in the
115 empirical estimation of female labor force participation func-
116 tions. Section five explores both micro- and macro-level deter-
117 minants of female labor force participation in India based on
118 probit and IV-probit regression estimates, and also discusses

119the ‘‘U shape” pattern of female LFPR. Section six outlines
120policy measures for improving female LFPR in India.

1212. A BRIEF REVIEW OF LITERATURE

122There are mainly two views on what determines female
123labor force participation. The first strand of literature argues
124that females participate in the labor market either to maximize
125their own utility function or to maximize their households’
126total welfare (see Becker, 1965; Bardhan, 1979; Franz &
127Kawasaki, 1981; Goldin, 1983a, 1983b; Heckman &
128McCurdy, 1980; Renaud & Siegers, 1984; Kooreman &
129Kapteyn, 1984). The second strand of literature explains
130how structural factors determine the female LFPR at macro
131level, leading to a ‘‘U shape” female labor force participation
132curve in the course of economic development (see Durand,
1331975; Pampel & Tanaka, 1986; Psacharopoulos &
134Tzannatos, 1989; Schultz, 1990; Schultz, 1991; Kottis, 1990;
135Goldin, 1994; Horton, 1996; Tansel, 2001; Mammen &
136Paxson, 2000, 2008; Fatima & Sultana, 2009; Luci, 2009;
137Tam, 2011; Klasen & Pieters, 2012; Bhalla & Kaur, 2011;
138Fatima & Sultana 2009; Gaddis & Klasen, 2014; Chaudhary
139& Verick, 2014).
140According to the first view, a set of micro-level factors
141including individual characteristics (age, level of education
142and experience), household income, and the expected market

Table 1. Female labour force (in million) by socio-economic groups in India, 1983–2012

Age groups Size of Female Labour Force (UPSS)in million

1993 1999–2000 2004–05 2009–10 2011–12

Age groups

Less than 15 years 6.1 4.9 4.0 2.0 1.5
15–29 years 44.0 43.2 49.1 37.8 36.3
30–59 years 66.7 72.1 91.1 81.0 84.3
60 years and above 6.2 6.6 8.6 8.5 8.8
15–59 years 110.6 115.3 140.2 118.8 120.7

Level of education

Illiterate 91.4 88.1 94.4 68.4 66.6
Primary 28.1 33.9 49.7 50.4 51.4
Secondary 1.3 1.8 4.3 4.5 5.5
Graduate and above 2.1 2.9 4.3 6.0 7.5

Marital status

Un-married 17.2 16.6 20.0 15.2 14.8
Married 91.0 95.8 115.6 96.8 99.6
Widow 0.0 12.5 15.3 15.9 15.1
Divorced/separated 1.4 1.9 1.9 1.4 1.4

Social groups

ST 17.0 13.8 20.0 17.2 18.0
SC 25.8 21.4 32.4 28.5 27.3
OBC NA 35.4 65.6 56.1 56.9
Others 80.1 24.3 34.8 27.5 28.8

Economic groups

MPCE Quinitile 1 37.8 46.1 54.6 34.2 34.6
MPCE Quinitile 2 29.7 29.7 36.7 29.9 29.9
MPCE Quinitile 3 23.7 23.9 26.3 27.1 27.3
MPCE Quinitile 4 17.9 17.1 19.9 22.6 22.6
MPCE Quinitile 5 12.7 10.1 15.2 15.4 16.6

Total 121.8 126.8 152.7 129.2 131.0

Source: Authors’ estimates from the NSS Unit-level data, various rounds.
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143 wage play an important role in determining female labor force
144 participation. Earlier studies conducted in various developed
145 countries have found that both individual- and household-
146 level factors determine female LFPR. These studies include
147 Fuchs (1984), Goldin (1980), Goldin (1983a, Goldin (1983b),
148 Smith and Ward (1985), and Blau and Kahn (2007, 2013)
149 for United States; Nakamura and Nakamura (1981),
150 Nakamura, Nakamura, and Cullen (1979) for USA and
151 Canada; Joshi, and Owen (1984), Joshi and Owen (1985)
152 and Martin and Roberts (1984) for Britain; Boothby (1984),
153 Smith and Stelcner (1985), and Robinson and Tomes (1985)
154 for Canada; Franz and Kawasaki (1981) for Germany;
155 Bourguignon (1985) for France; Hill (1984), Yamada and
156 Yamada (1984, 1985) and Yamada, Yamada, and
157 Chaloupka (1985) for Japan; and Kooreman and Kapteyn
158 (1984), Renaud and Siegers (1984) and van der Veen and
159 Evers (1984) for Netherland. However, the studies conducted
160 in developing countries (see Polachek, 1981; Becker, 1985;
161 Macpherson & Hirsch, 1995; Schultz, 1990; Duflo & Udry,
162 2004; Heim, 2007; Luke & Munshi, 2011) draw attention to
163 issues like intra-household bargaining, women’s self-selection
164 and their occupational choices which together have a signifi-
165 cant influence on female LFPR at the micro level.
166 On the other hand, evidence from cross-country studies like
167 Durand (1975), Mincer (1985), Pampel and Tanaka (1986),
168 Psacharopoulos and Tzannatos (1989), Schultz (1990, 1991),
169 Kottis (1990), Goldin (1994), Horton (1996), Mammen and
170 Paxson (2000), Tansel (2001), Fatima and Sultana (2009),
171 Luci (2009), Tam (2011), Klasen and Pieters, (2012), Bhalla
172 and Kaur (2011), Gaddis and Klasen (2014), Chaudhary and
173 Verick (2014), Lechman and Kaur (2015), Kapsos,
174 Silberman, and Bourmpoula, (2014), Das, Chandra,
175 Kochhar, and Kumar (2015), Klasen and Pieters (2015) and
176 Sorsa et al. (2015) suggest that female labor force participation
177 follows a ‘‘U-shaped” pattern. Female LFPR is high in low-
178 income countries, relatively low in middle-income countries,
179 but quite high in the high-income or developed economies.
180 Most developing countries (like many South American coun-
181 tries, and a few African and Asian countries including India)
182 undergoing structural transformation from a low-income to
183 middle-income country status, have experienced declining
184 share of output and employment in agriculture and a corre-
185 sponding rise in the share of output and employment in indus-
186 try and service sectors (see Kingombe & te Velde, 2013;
187 Briones & Felipe, 2013; Gaddis & Klasen 2014; Mehrotra
188 et al., 2014; Ferreira & da Silva, 2014). During structural
189 transformation as women move out 6 of agriculture because
190 of income and substitution effects (Goldin, 1994), female
191 LFPR starts falling, it reaches a minima and then starts mov-
192 ing upward as women acquire appropriate skills and return to
193 the labor force at an advanced stage of development to partic-
194 ipate in non-agricultural jobs.
195 In India, while explaining employment trends, studies like
196 Sudarshan and Bhattacharya (2009), Himanshu (2011),
197 Rangarajan, Kaul, and Seema (2011), Kannan and
198 Raveendran (2012) and Mehrotra et al. (2014), and in examin-
199 ing the ‘‘U shape” female LFPR studies like Klasen and
200 Pieters (2012), Klasen and Pieters (2015), Bhalla and Kaur
201 (2011), Chaudhary and Verick (2014), Kapsos et al. (2014),
202 Das et al. (2015), Klasen and Pieters (2015) and Sorsa et al.
203 (2015) find that female LFPR has been declining. And this
204 decline is due to both demand and supply side factors. From
205 the demand side there is shrinking labor demand in agriculture
206 (which is where women have been historically employed) due
207 to growing mechanization and rising incomes, and on the sup-
208 ply side increasing enrollment among young girls in primary

209and secondary education, which together were responsible
210for the sharp decline of female LFPR in India (Mehrotra,
2112016; Mehrotra & Sinha, 2017). These studies examine these
212factors in detail, but these studies do not delve deeper into
213the household-level implications for women’s decision to join
214the labor force or not. Rising incomes and rising enrollment
215would likely raise a new set of challenges for government
216and for these young girls too. Therefore we delve into both
217macro-level and micro-household-level factors determining
218the female LFPR.
219The important question at this point is whether, going for-
220ward, they would participate in the labor force in increasing
221numbers (that would likely push the female LFPR upward)
222or remain out of the labor force. This is very difficult to
223answer. For example the improved standard of living particu-
224larly in rural areas (see Mehrotra et al., 2014) due to rising real
225wages (or income) could have both a positive and a negative
226impact on female LFPR. First, those who have lost their job
227in agriculture due to mechanization are either likely to search
228(with their low level of skill endowments) for alternate occupa-
229tions in non-agriculture or withdraw from the labor force due
230to the improved household living standard. Second, the
231improved living standards would enable households to spend
232more and a large share on higher education (since both pri-
233mary and secondary education are almost free 7) including
234vocational and technical education, which would consequently
235increase the number of female skilled job seekers in the non-
236agricultural sectors.
237In this milieu, the paper intends to study both macro and
238micro-level factors that determine female LFPR in India,
239which are otherwise not explored by existing empirical studies.
240The paper also intends to carry forward and strengthen the
241discussion on the ‘‘U shaped” female LFPR, considering the
242likely influence of real wage increase (income and substitution
243effects) in both rural and urban India, an important issue not
244yet examined. There is clear evidence that women suffer from
245lower levels of education, and have fewer opportunities to
246enhance their skills (Mehrotra, 2014). Hence, we also intend
247to identify the employment generating subsectors in manufac-
248turing and service that could create jobs for existing low-
249skilled females leaving agriculture and better skilled new job
250aspirants. Finally we wish to explore the conditions under
251which female LFPR could start rising to hasten the process
252of structural transformation and thus help sustaining eco-
253nomic growth in the long-run. However, we must first spell
254out trends in female LFPR in India.

2553. FEMALE LABOR FORCE PARTICIPATION IN IN-
256DIA: SOME STYLIZED FACTS

257(a) Female LFPR trends

258Female labor force participation rate (LFPR) in India has
259been declining for the last three decades showing a systematic
260pattern (See Figure 1: Panel A). Consistent with the U-shaped
261hypothesis, during 1983 and 1993–94 the female LFPR was
262quite high (about 45% overall and about 63% among working
263age women 8). It started falling but remained almost constant
264(about 29% overall and about 45% among working age
265women) during the post economic reforms period (1993–94
266and 2004–05), and it declined further during the post second
267generation reforms period (post 2004–05 period) to reach a
268very low level (about 22% for all females and about 33%
269among working age women). While the decline of female
270LFPR among the age group 6–14 years (child workers) from
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271 very high (about 20% during 1983) to a negligible 1% (during
272 2011–12) is a good sign, the sharp decline of LFPR among
273 working age women (15–59 years) is a cause for concern
274 among both academics and policy makers.

275 (i) Why has female LFPR been declining?
276 The reasons for declining female LFPR could be classified as
277 structural and behavioral. In the last decade simple technolog-
278 ical advancements have been taking place in Indian agricul-
279 ture, with growing mechanization 9 in agriculture in precisely
280 the activities that women engaged in (e.g., threshing, winnow-
281 ing), as a result of which women lost work. Secondly, due to
282 increasing demand for skilled labor in the manufacturing/no
283 n-manufacturing sectors and modern services women are not
284 able to compete for jobs as their education levels are lower
285 (see Figure 2: Panel A) (also see Mehrotra, 2014). This is
286 clearly reflected in their share in total industrial (manufactur-
287 ing and non-manufacturing) and service sector employment
288 (See Figure 2: Panel C through E).
289 The social structure (characterized by a complex caste/reli-
290 gious system) often restricts females from participating in
291 the labor market in India (see Desai & Jain, 1994). Patriarchal
292 norms restrict women to perform specific domestic activities
293 and they are often discouraged from going out of the home
294 alone, especially to take up gainful employment. We have seen
295 (Figure 1: Panel B) that domestic duty participation among
296 working age women is quite high (above 50 %) and more
297 importantly, increasing over the years. We also have a rela-
298 tively high coefficient of correlation showing an inverse rela-

299tionship between female LFPR and dependency ratio within
300the household (�0.42). Moreover, as women of socially back-
301ward and marginalized groups (including Scheduled Castes
302and Scheduled Tribes) lost jobs because of mechanization in
303agriculture, the size of their labor force declined by 7 million
304during 2004–05 and 2011–12 (see Table 1).
305Furthermore, about 27 million women belonging to the low-
306est two economic quintiles had left the labor force during the
307same period (see Table 1). Poverty fell in absolute terms in
308India by 140 million During 2004–5 and 2011–12, as real
309wages rose, especially but not only rural areas. Behavioral
310change among women in response to the improved economic
311condition of their household might have been partly responsi-
312ble for this (in case of elderly women, see Figure 1: Panel A,
313second curve from below), but another reason is the lack of
314required skill in the face of rising capital intensity in industry
315and services (See Goldar, 2013; Mehrotra et al., 2014; and
316Kapoor, 2016). Further reasons could be non-availability of
317job opportunities within their vicinity and mounting security
318issues due to increasing criminal activities against women.
319These could also have restricted young girls from moving
320out of their village or home town for work.
321As we have already discussed (see Figure 1: Panel C) and
322recent studies (like Rangarajan et al., 2011; Kannan &
323Raveendran, 2012; Hirway, 2012; and Mehrotra et al., 2014)
324also suggest that young girls’ labor force participation has
325shrunk 10 because of increasing enrollment in education. This
326is also reflected in the increasing share of female enrollment at
327secondary and graduate and above level of general education
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Figure 1. Female labour force participation rate (LFPR), Domestic Duty Participation Rate (DDPR), Education Participation Rates (EPR) and

Unemployment Rates (UR) by Age groups in India, 1983–2012. Note: All the above figures are based principal and subsidiary status (UPSS). Source:

Authors’ estimates from the NSS Unit-level data, various rounds.
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328 as well as in technical/vocational education in 2011–12 (See
329 Figure 2: Panel A). However, with the improvement in female
330 education levels, the absolute number and share of illiterate
331 (low skilled) women has been declining (from 96 to 66 million
332 and from 74 to 51%, respectively) with a corresponding rise in
333 the number (3.4 million to 13 million) and share (from 3% to
334 10%) of relatively skilled female workers (see Table 1). Though
335 the structural transformation process has displaced low-skilled
336 women out of the labor force, it has opened new windows of
337 opportunities for young educated girls who are likely to enter

338the labor market. However, the increased open unemployment
339rate (based on UPSS) among young and educated girls (see
340Figure 1: Panel D) indicates that appropriate measures need
341to be taken by the government for generating female employ-
342ment in non-agriculture sectors.

343(ii) Sectoral employment pattern of female workers
344Before we discuss how female employment could be gener-
345ated, it is important to explore how the sectoral female
346employment pattern has changed over the years in India. Dur-

A. Enrollment at various level of Education by sex (%)
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Figure 2. Enrollment and share of sectoral employment by level of education and sex in India. Source: Authors’ estimates from the NSS Unit-level data,

various rounds.
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347 ing 1993–94 the size of the female workforce (see Table 1) was
348 122 million, which increased to 127 million by 1999–2000 (4
349 million increase or about 1 million per annum), to 153 million
350 by 2004–05 (26 million increase or about 5 million per annum),
351 but fell to 129 million by 2009–10 (a decrease of 24 million or
352 about 4.8 million per annum), just recovering slightly again to
353 131 million (2 million increase or about 1 million per annum)
354 by 2011–12. The falling trend of total female employment is
355 mainly because of the fall in agricultural employment. How-
356 ever, the recovery is due to the recent increase of female
357 employment in manufacturing, non-manufacturing (mainly
358 construction) and service sectors (modern services). The states
359 that have contributed significantly to this fluctuation in female
360 employment include: Andhra Pradesh (undivided 11), Maha-
361 rashtra, Uttar Pradesh, Tamil Nadu, West Bengal, Rajasthan,
362 Karnataka, Gujarat, Odisha, Bihar, Jharkhand, and Chhattis-
363 garh. The relatively backward and agrarian states by and large
364 have contributed more to the decline of female employment
365 during the period 2004–05 and 2011–12. But the relatively
366 advanced and industrialized states contributed to the growth
367 of non-farm employment during the last decade.
368 The size of female workforce in agriculture was about 96
369 million in 1993–94. It increased to 113 million in 2004–05,
370 but declined to 82 million in 2011–12 (see Table 2). It is impor-
371 tant to note that the rate of decline (about 4.5 million per
372 annum) of female employment in agriculture during 2005–12
373 is much faster than the rate of increase (about 1.5 million
374 per annum) during 1994–2005. As a result the share of all
375 females working who are employed in agriculture declined
376 from about 78% to 63%. Due to rapid mechanization in agri-
377 culture in recent years, both the share and absolute number of
378 female workers is likely to decline further in the coming years.
379 Hence there would be little scope for female employment gen-
380 eration in agriculture. Moreover, an increasing number of
381 females would come out of agriculture who would be search-
382 ing for alternate jobs in non-agriculture.
383 In the manufacturing sector female employment shows a
384 cyclical trend. It increased from 11.5 million to 17.2 million
385 during 1994–2005, declined to 14 million during 2009–10
386 and increased again to 17.5 million during 2011–12 (see
387 Table 2). Share of female employment in this sector increased
388 from 11.5 to 17.5% during 1994–2012. States like West Bengal,
389 Tamil Nadu, Uttar Pradesh, Andhra Pradesh, Maharashtra,
390 Karnataka, and Gujarat have contributed significantly to total
391 female employment in manufacturing sector. All of these
392 states but Andhra Pradesh are responsible for the cyclical
393 trend. Female workers are highly vulnerable to any kind of
394 economic shock because of their low skills (see Figure 2: Panel
395 C). Female employment in the manufacturing sector declined
396 following the period of the global economic crisis 12 of 2008.
397 According to Mehrotra et al. (2014) during 2004–05 and
398 2009–10 total manufacturing employment declined by 3.2 mil-
399 lion and this is particularly due to the fall in employment in
400 labor intensive manufacturing units, and mostly in the infor-
401 mal segments. Lacking appropriate skills, female workers in
402 the manufacturing sector are employed as temporary workers
403 and hence they could be hired or fired at any time. Improving
404 skill level of low-skilled female workers along with employ-
405 ment generation measures could therefore sustain the growth
406 of female employment in manufacturing. This would have
407 positive implications for female LFPR in the long-run.
408 Female employment in the non-manufacturing 13 sectors
409 shows a consistent increase during 1993–94 and 2011–12 (see
410 Table 2). The rate of increase during 2005–12 (about 5.5 mil-
411 lion) is much faster than the rate of increase (1.1 million) dur-
412 ing 1994–2005. The share of female employment in this sector

413increased from 1.7% to 6.6% during 1994–2012. States like
414Tamil Nadu, Rajasthan, Andhra Pradesh, Madhya Pradesh,
415Uttar Pradesh, and Maharashtra contributed significantly to
416total female employment in the non-manufacturing sectors.
417Women job seekers with low level of education and skills with
418few other options are likely to join this sector, partly as it
419involves hard manual labor. But this sector has a very limited
420scope for employment generation for young and educated girls
421who are likely to join the labor force.
422The service sector too shows an increasing trend of female
423employment with stagnation during 2005–10. Total female
424employment in service sectors increased from 13.7 million to
42519.5 million (about 0.5 million per annum) during 1994–
4262005, remained constant during 2005–10, but increased further
427to 22.5 million (about 1.5 million per annum) during 2010–12
428(see Table 2). The share of female employment in this sector
429increased from 11.1% to 17.2% during 1994–2012. States like
430Maharashtra, Andhra Pradesh, Tamil Nadu, West Bengal,
431Karnataka, Uttar Pradesh, and Kerala have contributed sig-
432nificantly to the growth of total female employment in service
433sectors. It is important to note that six metropolitan cities of
434India belong to the above noted states. And in Uttar Pradesh
435and Kerala there exist a few emerging and fast growing cities,
436in which the growth of services is relatively high during the last
437decade. The growth of modern services like IT, telecom, finan-
438cial intermediation, and modern hospitality including hotel
439trade together contributed significantly to the growth female
440employment (Mehrotra et al., 2014) in large and metro cities.
441These sub-sectors would probably sustain the growth of
442female employment as the government of India is recently tak-
443ing initiatives for development of new ‘‘Smart Cities” across
444the states of India.
445Growth of female employment is also driven by increased
446employment in social services including education and private
447healthcare. Growth of female employment in education could
448be due to initiatives like Sarva Shiksha Abhiyan (SSA) and
449Rastriya Madhyamika Shikhya Abhiyan (RMSA) which were
450taken for the universalization of primary and secondary edu-
451cation. Given this it could be argued that with increasing pub-
452lic spending on healthcare for promotion of medical and
453nursing education, and construction of advanced hospitals
454for sophisticated medical procedures (in the face of a rising
455incidence of non-communicable diseases in India due to
456changing life styles in cities and towns), female employment
457could rise in these sectors. Furthermore, increasing public
458spending on higher education at university level (post-
459graduation and above level) would also help generate female
460employment and hence female LFPR could rise.

461(iii) On data and methods
462This paper is based on secondary data. The major sources of
463secondary data include: National Sample Survey Organization
464(NSSO), Census of India, Central Statistical Organization
465(CSO), and Ministry of Agriculture, Government of India.
466Both household and individual-level characteristics including
467socio-economic, and demographic variables collected through
468various quinquennial rounds 14 of NSS covering the periods
4691983 and 2012 are used for micro-level analysis. For the
470macro-level analysis, information from all other sources
471including NSS are used.

472(iv) Data and methods for micro-level analysis
473To find out the individual- and household-level factors that
474determine the female labor force participation (LFP) decision,
475at the micro level, we have estimated a female labor force par-
476ticipation function. Since the dependent variable is dichoto-
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Table 2. Sectoral Trends of Female Employment in India, 1994–2012

Name of states Sectoral female workers (in million) based on UPSS

Agriculture Manufacturing Non-manufacturing Service

1993–94 2004–05 2009–10 2011–12 1993–94 2004–05 2009–10 2011–12 1993–94 2004–05 2009–10 2011–12 1993–94 2004–05 2009–10 2011–12

Andhra Pradesh 12.1 11.8 10.5 10.7 1.4 1.9 2.0 1.9 0.3 0.4 0.8 1.0 1.8 2.7 2.2 2.6
Arunachal Pradesh 0.1 0.2 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Assam 1.2 2.2 1.8 1.2 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.1 0.2 0.3 0.3 0.3
Bihar 5.3 4.2 2.2 1.8 0.3 0.4 0.2 0.2 0.1 0.0 0.0 0.1 0.4 0.3 0.3 0.4
Goa 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1
Gujarat 5.3 6.7 5.3 4.4 0.4 0.7 0.5 0.9 0.1 0.2 0.2 0.2 0.7 0.9 1.1 1.0
Haryana 1.8 2.5 1.7 1.2 0.1 0.2 0.2 0.1 0.0 0.0 0.1 0.1 0.2 0.3 0.5 0.4
Himachal Pradesh 1.4 1.5 1.3 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1
Jammu &Kashmir 0.4 0.7 0.9 0.9 0.0 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1
Karnataka 6.5 7.5 5.9 4.6 0.9 1.1 0.9 1.1 0.1 0.1 0.3 0.1 0.9 1.3 1.5 1.6
Kerala 1.8 2.0 1.4 1.3 0.7 0.9 0.8 0.8 0.1 0.1 0.3 0.4 0.7 1.3 1.5 1.5
Madhya Pradesh 10.7 8.2 6.9 5.1 0.6 0.9 0.7 0.5 0.2 0.3 0.5 0.7 0.7 0.8 0.7 0.8
Maharashtra 11.5 13.4 11.5 10.8 0.8 1.3 0.9 1.4 0.3 0.4 0.2 0.5 2.0 2.7 2.9 3.3
Manipur 0.1 0.2 0.1 0.1 0.1 0.1 0.0 0.1 0.0 0.0 0.0 0.1 0.0 0.1 0.1 0.1
Meghalaya 0.3 0.4 0.3 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1
Mizoram 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Nagaland 0.0 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Orissa 4.4 4.4 3.4 3.3 0.4 0.9 0.6 0.7 0.1 0.3 0.3 0.4 0.4 0.5 0.4 0.6
Punjab 1.5 2.6 1.8 1.6 0.0 0.2 0.2 0.4 0.0 0.0 0.0 0.0 0.3 0.5 0.5 0.7
Rajasthan 7.4 9.0 7.0 6.9 0.2 0.8 0.4 0.5 0.3 0.4 2.1 1.4 0.5 0.6 0.7 0.9
Sikkim 0.0 0.1 0.1 0.1 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tamil Nadu 8.4 7.0 6.8 4.5 2.2 2.4 2.0 2.6 0.2 0.3 0.8 2.0 1.8 2.2 1.8 2.3
Tripura 0.1 0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.2 0.1 0.1 0.1 0.1
Uttar Pradesh 11.8 15.5 11.3 11.6 1.0 2.1 1.5 2.1 0.1 0.2 0.3 0.5 1.2 1.6 1.5 1.6
West Bengal 3.1 3.5 2.0 2.7 1.9 2.3 2.2 3.4 0.1 0.1 0.1 0.2 1.2 1.7 1.7 2.2
Delhi 0.1 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.3 0.4 0.3 0.6
Chhattisgarh — 4.5 3.5 3.9 — 0.2 0.1 0.2 — 0.1 0.2 0.3 — 0.3 0.3 0.5
Jharkhand — 2.9 1.3 1.9 — 0.3 0.2 0.2 — 0.1 0.2 0.1 — 0.2 0.3 0.2
Uttaranchal — 1.4 1.4 1.1 — 0.0 0.0 0.1 — 0.0 0.0 0.0 — 0.1 0.1 0.1
Other UTs 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.2 0.1
All India 95.6 112.9 88.8 82.2 11.5 17.2 14.0 17.5 2.1 3.2 7.1 8.7 13.7 19.5 19.4 22.5

Source: Authors’ estimates from the NSS Unit-level data, various rounds.
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477 mous (which assumes value 1 for labor force participation and
478 zero otherwise) and we have a very large sample, probit regres-
479 sion is an appropriate choice. Both instrumental variable (IV)
480 probit regressions models are used. While the simple probit is
481 based on the assumption that all explanatory variables are
482 exogenously determined, the IV-probit regression provides
483 robust estimates in the presence of endogenous 15 regressors.
484 In this case, we expect that monthly per capita expenditure
485 (a measure of households’ economic status) is likely to be cor-
486 related with the error term. As women belonging to lower eco-
487 nomic classes are more likely to participate in the labor force
488 to support family income, increasing labor force participation
489 of females is likely to improve household living standards. The
490 improved living standards would enable households to spend a
491 larger share on education and skill development of their chil-
492 dren (following Engel’s law). The possession of better human
493 capital motivates young girls to participate in the labor force
494 in increasing numbers. The Wald test of exogeneity suggests
495 (see Tables 3 and 4) that monthly per capita expenditure is
496 endogenous, and hence the iv-probit regression is the appro-

497priate functional form that provides unbiased estimated coef-
498ficients.
499Wage/earnings is another factor determining female labor
500force participation decisions. However, information on wages
501of the self-employed (they constitute a sizable portion of the
502labor force) and those who do not participate in the labor
503force is not available. To include the wage variable in the
504model, predicted wage for rural and urban equations are
505imputed for these groups by running two wage regressions
506using Heckman (1979) selection correction (See Table 8) under
507the assumption that women with similar characteristics can get
508similar salary in the labor market even though they do not
509work or work as self-employed. The details of the explanatory
510variables used in the probit and IV probit regression model are
511given in Table 9. While estimating in Stata, by default iv-
512probit uses maximum likelihood estimation (MLE) but we
513have used the two step option, which is based on Newey’s
514(1987) minimum chi-squared method of estimation. Both these
515methods are used alternatively, but a few do not use MLE to
516avoid a large number of iterations. The estimated results are
517given in Tables 3 and 4.

Table 3. Determinants of female labour force participation decision in Rural India

Variables Simple probit estimates IV-probit estimates

Model 1 Model 2

Coeff Z ME Coeff Z ME Coeff Z ME

Age 0.08 20.9 0.002 0.08 20.9 0.002 �0.01 �15.8 �0.01
Age Square �0.001 �19.6 �0.00002 �0.001 �19.6 �0.00002 �0.002 �18.8 �0.2
Log wage (Predicted) 0.12 7.01 0.003 0.12 7.0 0.003 0.12 6.01 0.12
Log husbands earnings �0.14 �3.5 �0.02 �0.12 �6.2 0.01 �0.12 �8.2 �0.02
Log MPCE �0.04 �0.99 �0.001 �0.04 �1.0 �0.001 �19.6 �14.2 �19.6
Log MPCE square 0.01 1.76 0.0002 0.01 1.8 0.0002 1.6 14.2 1.6
Years of schooling �0.06 �54.7 �0.01 �0.1 �15.9 �0.1
Years of schooling square 0.005 49.6 0.001 0.004 47.6 0.001 0.005 45.6 0.001
Primary �0.19 �53.9 �0.05
Secondary �0.19 �31.0 �0.05
Graduate & above 0.08 5.3 0.02
With Tech education �0.52 �1.7 0.13
Household size �0.06 �92.4 �0.02 �0.06 �85.6 �0.02 0.01 2.5 0.01
No. of Children (0–5 years) �0.10 �64.3 �0.03 �0.10 �61.2 �0.03 �0.2 �24.8 �0.2
No. of elderly �0.09 �54.1 �0.02 �0.09 �51.6 �0.02 �0.1 �18.3 �0.1
No. of Adult females 0.31 277.5 0.08 0.31 223.9 0.08 0.2 59.6 0.2
ST 0.51 107.1 0.13 0.50 106.1 0.13 0.3 25.2 0.3
SC 0.27 66.6 0.07 0.26 66.5 0.07 0.3 32.3 0.3
Hindu �0.09 �18.0 �0.02 �0.09 �18.1 �0.02 0.1 6.9 0.1
Muslim �0.19 �27.2 �0.05 �0.19 �26.9 �0.05 0.2 8.6 0.2
Head of family 0.85 108.7 0.22 0.85 108.1 0.21 0.7 29.7 0.7
Spouse of Head 0.40 84.1 0.10 0.39 82.3 0.10 0.3 27.7 0.3
Married 1.01 199.0 0.26 1.01 186.1 0.26 0.9 58.3 0.9
Divorced/separated 0.64 73.0 0.16 0.63 67.5 0.16 0.7 27.6 0.7
Eastern Region 0.02 3.9 0.01 0.02 3.1 0.01 �0.05 �3.2 �0.05
Western Region 0.52 82.0 0.13 0.51 79.6 0.13 0.4 16.3 0.4
Northern Region 0.19 35.2 0.05 0.18 32.3 0.05 �0.1 �4.2 �0.1
Southern Region 0.50 87.4 0.13 0.49 83.4 0.12 0.3 12.6 0.3
Central Region 0.38 55.2 0.10 0.38 53.9 0.10 0.1 3.3 0.1
Period 1994–2000 �0.75 �6.88 �0.02 �0.75 �6.9 �0.02 �3.6 �21.5 �3.6
Period 2005 �0.56 �4.47 �0.01 �0.56 �4.5 �0.01 �4.5 �25.6 �4.5
Period Post-2005 �0.91 �6.56 �0.02 �0.91 �6.6 �0.02 �3.0 �37.0 �3.0
Constant 0.95 8.3 0.95 8.3 54.7 13.9
Number of observation 1127844 1127844 1127844
Wald chi-square 437881.77*** 284253.99*** 96172.52***

Pseudo R-square 0.3016 0.3026
Wald test of exogeneity chi-square 1095.31***

Source: Authors’ estimation based NSS unit-level data.
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518 (v) Econometric techniques used for macro-level analysis
519 The data on mean years of schooling (for female age group
520 6–24 years), net enrollment ratio, household monthly per cap-
521 ita expenditure (MPCE), average rural earning/wage, and
522 dependency ratio 16 are computed using NSS unit data. Cen-
523 sus population data for years 1981, 1991, 2001 and 2011 are
524 used for interpolation (using monthly exponential growth) of
525 population data (state-wise and all India) for the specific
526 NSS survey years. Census population data are used to adjust
527 the NSS estimates for obtaining the exact number of
528 employed, unemployed, enrolled, and dependent population.
529 The data on Net State Domestic Product (NSDP), per capita
530 NSDP, Net Domestic Product (NDP) and per capita NDP
531 and Gross Fixed Capital Formation in Agriculture (a proxy
532 for agricultural mechanization) are taken from the CSO.
533 And the data on number of tractors and power tillers sold
534 (other proxies for agricultural mechanization) are taken from
535 the Ministry of Agriculture, Government of India.
536 While estimating the macro-level factors determining female
537 LFPR we have run several regression models. We have esti-
538 mated regression equations for rural and urban areas sepa-
539 rately. In all these equations, the dependent variable is

540female labor force participation rate (age group 15–59 years)
541which is available for the above mentioned six 17 periods
542and across the states of India (total 31 cross sections including
54329 states, all UTs and India as two separate cross sections).
544Given a pseudo panel, we have run OLS fixed effects, OLS
545random effects and an IV fixed effects regression models for
546comparison. According to Stock and Watson (2011) a fixed-
547effects model controls for all time-invariant differences
548between the cross sections, hence the estimated coefficients
549of the fixed-effects models cannot be biased due to omitted
550time-invariant characteristics like culture or religion. On the
551other hand, if it is believed that differences across the cross-
552sections have some influence on the dependent variable then
553we should use a random effects model (see Greene, 2011).
554And the choice between fixed and random effects models is
555normally made using the Hausman test (see Hausman,
5561978). According to the Hausman test if there is no significant
557difference between the coefficients of fixed and random effect
558models, then random effect is the correct specification. More-
559over the IV random effect model is used for obtaining unbi-
560ased estimates in the presence of endogeneous regressors
561(per capita NSDP is tested for endogeneity) in the model.

Table 4. Determinants of female labour force participation decision in urban India

Variables Simple probit IV-probit

Model 1 Model 2 Model 3

Coeff Z ME Coeff Z ME Coeff Z ME

Age 0.01 5.5 0.001 0.003 1.5 0.0002 0.01 8.4 0.01
Age Square �0.0002 �8.4 �0.00001 �0.00004 �1.5 �0.000002 �0.0003 �12.9 �0.0003
Log wage (Predicted) 2.67 145.5 0.164 2.43 161.0 0.15 2.7 243.3 2.7
Log husbands earnings 0.25 1.24 0.01 0.14 1.22 0.01 0.18 1.41 0.02
Log MPCE 0.42 11.9 0.026 0.52 13.2 0.03 3.5 11.2 3.5
Log MPCE square �0.06 �20.8 �0.004 �0.07 �20.8 �0.004 �0.3 �12.4 �0.3
Years of schooling 0.33 84.5 0.020 0.3 85.3 0.3
Years of schooling square 0.03 92.4 0.002 0.03 82.1 0.03
Primary 0.70 1.25 0.04
Secondary 0.13 1.32 0.01
Graduate & above 1.51 68.0 0.10
With Tech education 1.05 23.5 0.07
Household size �0.05 �21.7 �0.003 �0.05 �21.7 �0.003 �0.1 �23.3 �0.1
No. of Children (0–5 years) �0.05 �11.8 �0.003 �0.06 �13.8 �0.004 �0.02 �3.0 �0.02
No. of elderly 0.04 7.4 0.002 0.03 6.7 0.002 0.1 9.8 0.1
No. of Adult females 0.21 70.6 0.013 0.21 74.7 0.01 0.2 59.2 0.2
ST �0.03 �1.5 �0.002 0.005 0.3 0.0003 �0.003 �0.2 �0.003
SC �1.41 �88.2 �0.087 �1.28 �88.2 �0.08 �1.4 �103.3 �1.4
Hindu �0.50 �32.5 �0.031 �0.49 �32.3 �0.03 �0.5 �34.8 �0.5
Muslim 0.43 23.4 0.026 0.34 19.2 0.02 0.4 23.9 0.4
Head of family 0.26 13.3 0.016 0.27 14.2 0.02 0.3 14.2 0.3
Spouse of Head �0.01 �0.7 �0.001 �0.01 �0.5 �0.0004 0.02 1.6 0.02
Married �0.33 �18.1 �0.020 �0.31 �16.9 �0.02 �0.4 �22.2 �0.4
Divorced/separated �0.22 �9.0 �0.014 �0.21 �8.9 �0.01 �0.3 �11.0 �0.3
Eastern Region �0.20 �10.2 �0.013 �0.24 �12.1 �0.02 �0.2 �10.5 �0.2
Western Region �0.06 �3.2 �0.004 �0.08 �4.4 �0.005 �0.02 �1.4 �0.02
Northern Region �0.17 �9.9 �0.010 �0.21 �12.6 �0.01 �0.1 �8.4 �0.1
Southern Region 0.20 12.0 0.012 0.19 11.5 0.01 0.2 14.4 0.2
Central Region �0.25 �12.3 �0.015 �0.28 �14.4 �0.02 �0.2 �10.8 �0.2
Period 1994–2000 �0.28 �1.8 �0.03 �0.75 �6.9 �0.03 �2.6 �21.5 �2.6
Period 2005 �0.33 �2.6 �0.02 �0.56 �4.5 �0.02 �3.5 �25.6 �3.5
Period Post-2005 0.37 3.4 �0.04 �0.91 �6.6 �0.03 �3.0 �37.0 �3.0
Constant �0.45 �3.8 �1.05 �8.3 �10.0 �10.3
Number of observation 582802 582802 582802
Wald chi-square 39284.04*** 45752.47*** 74020.23***

Pseudo R-square 0.7758 0.7659

Source: Authors’ estimation based NSS unit-level data.
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Table 5. Determinants of female labour force participation in rural India (at the Macro level)

Variables OLS fixed effect models OLS random effect models IV regression

model
Model 1 Model 2 Model 3 Model 4 Model 1 Model 2 Model 3 Model 4

Coef. t-value Coef. t-value Coef. t-value Coef. t-value Coef. Z-value Coef. Z-

value

Coef. Z-value Coef. Z-value Coef. Z-value

Log per capita NSDP �12.3 �0.5 �24.6 �0.6 �27.5 �0.8 30 0.8 �0.1 0.0 �7.4 �0.2 �11.3 �0.32 62 1.7 �22.7 0.2

Log per capita NSDP square 0.9 0.4 1.3 0.6 1.5 0.7 �1.5 �0.8 0.03 0.01 0.4 0.2 0.5 0.3 �3.3 �1.8 �1.3 �0.2

Average household size �1.2 �3.4 �1.4 �3.7 �1.2 �3.2 �1.2 �3.4 �1.4 �3.8 �1.2 �3.5 �1.2 �3.7 �1.8 �3.2 �1.2 �3.7
Log of average wages �3.6 �2.2 �3.2 �1.9 �3.4 �1.9 �6.2 �4.0 �2.7 �1.7 �3.3 �1.8 �3.0 �2.6 �3.4 �2.7 �3.5 �1.9

Enrollment ratio primary �0.2 �1.8 �0.07 �2.7 �0.1 �1.7 — — �0.2 81.8 �0.5 �5.7 �0.4 �3.6 — — �0.1 �1.2

Enrollment ratio secondary �0.3 �2.6 �0.3 �2.1 �0.2 �1.8 — — �0.3 �2.9 �0.5 �2.8 �0.2 �1.9 — — �0.3 �2.0
Enrollment ratio graduate & more 0.8 3.1 0.5 2.8 0.5 2.8 — — 0.5 3.2 0.4 2.4 0.3 2.9 — — 0.5 3.6

Mean years of schooling — — — — — — �12.4 �15.9 — — — — — — �11.4 �15.5

Mean years of schooling Square — — — — — — 0.4 1.32 — — — — — — 0.5 1.02
Percentage of child population �1.0 �1.3 �1.0 �1.3 �0.9 �1.1 �1.0 �1.7 �1.0 �1.6 �1.0 �1.5 �1.0 �0.5 �1.0 �0.8 �1.0 �1.5

Percentage of elderly population �0.2 �1.3 �0.5 �1.7 �0.3 �0.1 �0.2 �1.1 �0.4 �0.2 �0.4 �1.5 �0.2 �0.8 �0.3 �1.1 �0.3 �1.6

Growth of GFCF in agriculture �0.05 �2.0 — — — — �0.02 �1.1 �0.04 �1.7 — — — — �0.01 �0.5 �0.1 �2.0
Log of Tractors sold �8.8 �1.1 �7.8 �1.0 — — — —

Log of Power Tillers sold �6.3 �1.0 �5.3 �1.0 — — — —

Constant 182 0.9 241 1.2 235 1.5 �58 �0.7 89 0.45 152 0.8 125 0.35 �251 �1.5
Sigma_u 13.03 12.8 12.8 14.4 11.9 11.8 — 10.5 —

Sigma_e 7.4 7.5 7.5 6.9 7.4 7.4 — 6.9 —

Rho 0.75 0.75 0.75 0.81 0.72 0.72 — 0.69 —
Number of observation 205 205 205 205 205 205 205 205 205

Number of groups 31 31 31 31 31 31 31 31 31

R square (within) 0.67 0.68 0.68 0.62 0.63 0.67 0.64 0.68 —
R square (between) 0.02 0.027 0.025 0.053 0.04 0.04 0.03 0.09 —

R square (overall) 0.27 0.29 0.28 0.29 0.35 0.37 0.39 0.38 —

Centered R square — — — — — — — — 0.6321
Uncentered R square — — — — — — — — 0.6321

Root MSE — — — — — — — — 7.25

corr(u_i, Xb) �0.074 �0.05 �0.051 �0.31 — — — — —
Wald chi2 — — — — 284.08*** 278.66*** 278.26*** 324.71*** —

F-statistics 47.15*** 85.17*** 75.1*** 58.9*** — — — — 39.41***

F test that all u_i = 0 19.8*** 18.42*** 17*** 17.2*** — — — —
Anderson canon. corr. LM statistic 15.6 (0.3944)

Cragg-Donald Wald F statistic) 0.829

Sargan statistic 19.6 (0.1207)

Note: In the IV-regression model log per capita NSDP and its square are used as endogenous.
Source: Authors’ estimates using data from Central Statistical Organisation (CSO), National Sample Survey and Ministry of Agriculture etc.
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Table 6. Determinants of female labour force participation in urban India (at the Macro level)

Variables OLS fixed effect models OLS random effect models IV regression
modelModel 1 Model 2 Model 3 Model 4 Model 1 Model 2 Model 3 Model 4

Coef. t-value Coef. t-value Coef. t-value Coef. t-value Coef. Z-value Coef. Z-value Coef. Z-value Coef. Z-value Coef. Z-value

Log per capita NSDP �17.3 �0.5 �28.6 �0.6 �21.5 �0.7 32 0.8 �0.1 0.0 �8.1 �0.2 �11.3 �0.3 69 1.8 21.7 0.3
Log per capita NSDP square 0.9 0.4 1.3 0.6 1.5 0.7 �1.5 �0.8 0.03 0.01 0.4 0.2 0.5 0.3 �3.3 �1.8 �1.3 �0.2
Average household size 5.8 3.6 5.6 3.3 5.8 3.8 5.8 3.6 5.6 3.2 5.8 3.5 5.8 3.3 5.2 3.8 5.8 3.3
Log Urban wage 3.6 2.2 3.9 1.9 3.6 1.9 6.2 4.0 2.8 1.9 3.3 1.7 3.0 1.6 3.8 2.7 3.8 1.2
Enrollment ratio primary �0.1 �1.4 �0.05 �0.7 �0.04 �0.6 — — �0.1 �1.4 0.0 �0.7 �0.04 �0.6 — — �0.1 �1.2
Enrollment ratio secondary �0.3 �2.6 �0.3 �2.1 �0.2 �1.8 — — �0.3 �2.5 �0.2 �2.1 �0.2 �1.9 — — �0.3 �2.0
Enrollment ratio graduate & more 0.9 3.1 0.8 2.8 0.8 2.8 — — 0.7 3.0 0.9 2.8 0.9 2.8 — — 0.9 1.6
Mean years of schooling — — — — — — �14.4 �5.9 — — — — — — �13.4 �5.5
Mean years of schooling Square — — — — — — 0.4 1.3 — — — — — — 0.5 1.7
Percentage of child population �1.5 �1.3 �1.2 �1.3 �0.7 �1.1 �1.2 �0.7 �1.2 �0.8 �1.5 �0.5 �1.2 �1.5 �1.4 �0.8 �1.2 �0.8
Percentage of elderly population 3.5 0.7 3.8 1.1 4.3 1.2 3.8 0.6 3.8 0.9 3.5 1.4 3.8 1.1 3.6 0.7 3.8 0.7
Growth of Regular salaried jobs 2.5 1.7 2.8 2.1 3.3 2.2 2.8 1.6 2.8 0.9 2.5 1.4 2.8 1.1 2.6 3.7 2.8 7.7
Percent of worker-population ratio 1.5 0.7 1.8 1.1 2.3 1.2 1.8 0.6 �1.8 �0.1 �1.5 �0.4 �1.8 �0.1 �1.6 �2.7 1.8 6.7
Growth of urban population �0.6 �1.4 �0.3 �7.4 0.2 �6.2 �0.3 �6.8 �0.3 �5.9 �0.6 �5.6 �0.3 �7.6 �0.5 �5.9 �0.3 �4.9
Constant 186 0.8 254 1.2 250 1.1 �54 �0.3 87 0.4 155 0.7 151 0.7 �257 �1.3
Sigma_u 12.03 11.8 12.8 14.4 11.2 11.8 — 12.5 —
Sigma_e 8.4 7.2 7.2 6.2 6.7 7.4 — 6.9 —
Rho 0.72 0.73 0.74 0.79 0.73 0.75 — 0.68 —
Number of observation 205 205 205 205 205 205 205 205 205
Number of groups 31 31 31 31 31 31 31 31 31
R square (within) 0.61 0.63 0.62 0.61 0.63 0.62 0.62 0.67 —
R square (between) 0.026 0.0270 0.02 0.053 0.041 0.044 0.043 0.09 —
R square (overall) 0.24 0.20 0.28 0.24 0.30 0.30 0.39 0.31 —
Centered R square — — — — — — — — 0.6321
Uncentered R square — — — — — — — — 0.6321
Root MSE — — — — — — — — 7.25
corr(u_i, Xb) �0.074 �0.025 �0.02 �0.36 — — — — —
Wald chi2 — — — — 284.08**** 278.66*** 278.26*** 324.71*** —
F-statistics 32.05*** 34.15*** 35.1*** 50.9*** — — — — 35.78***

F test that all u_i = 0 15.3*** 14.2*** 15.38*** 15.23*** — — — —
Anderson canon. corr. LM statistic 18.6 (0.3944)
Cragg-Donald Wald F statistic) 0.824
Sargan statistic 17.5 (0.19)

Note: In the IV-regression model log per capita NSDP and its square are used as endogenous.
Source: Authors’ estimates using data from Central Statistical Organisation (CSO), National Sample Survey and Ministry of Agriculture etc.
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562 The details of the explanatory variables used in the macro-
563 level regression models are given in Table 10 and the estimated
564 results are given in Tables 5 and 6 respectively. We discuss the
565 findings of the macro-level analysis in a later section.

566 4. FACTORS DETERMINING FEMALE LFPR IN INDIA

567 (a) Results of micro-level estimates

568 While exploring the determinants of female labor force par-
569 ticipation decision we have estimated simple probit and iv-
570 probit (to address the endogeneity issue) regression models
571 for rural and urban areas separately. The estimated results
572 are shown in Tables 3 and 4. The Wald chi-square test statis-
573 tics in both rural and urban estimates suggest that log monthly
574 per capita consumption expenditure (MPCE) and its square
575 term are not completely exogenously determined, hence simple
576 probit regressions are likely to suffer from an endogeneity
577 problem and provide biased estimates. We therefore used
578 household-level characteristics including household size, land
579 holdings, number of children, number of elderly, number of
580 females, occupation of household head, caste and religion
581 etc. as instruments in the household expenditure function
582 and run the iv-probit regressions.
583 We found that the individual characteristics like age, educa-
584 tion and marital status, significantly influence the female labor
585 force participation decision in both rural and urban India. Age
586 as a proxy for job market experience has a positive influence
587 on female LFP. But negative coefficients for the years of
588 schooling in rural areas substantiates the argument that a rise
589 in secondary school enrollment has a negative influence on
590 female LFPR. This is also revealed from the negative coeffi-
591 cients of primary, secondary and technical education dum-
592 mies. However, in urban areas on the other hand, these
593 education dummies (graduation and above and technical edu-
594 cation) have a positive influence on female LFP. Hence, it
595 could be argued that policy measures focusing on urban devel-
596 opment would likely help increase the female LFPR in India.
597 Other things being constant, marital status of females and
598 their relation to the household head have positive implications
599 on their LFP. For example in rural India, unmarried girls are
600 less likely to participate in the labor market due to various
601 social issues and security reasons as compared to married
602 and separated (divorced) women. In urban areas, unmarried
603 girls are more likely participate than either married and sepa-
604 rated women.
605 When women are either the head of the family or the spouse
606 of the head, they normally take either partial or whole respon-
607 sibility of the family, and hence they participate in the labor
608 market to support family earnings. Married women’s labor
609 force participation is often restricted due to the responsibilities
610 of child care and care of the elderly. This is clearly reflected in
611 the negative coefficients for the number of children (up to five
612 years) and the number of elderly (65 years and above) in rural
613 areas. The number of adult females (15–65 years) has a posi-
614 tive influence on female LFP in rural areas, as they could take
615 care of the children. The number of children in the family also
616 has a negative influence on female LFP in urban areas, but
617 there is positive coefficient for the number of elderly in urban
618 areas. In urban areas, the presence of elderly and adult females
619 in the family could be an added advantage for working moth-
620 ers who would, by looking after children, be supportive of
621 family earnings.
622 Furthermore, all else being constant, the husband’s earnings
623 have a negative influence on female labor market participation

624in rural areas but no significant influence in urban India. As
625the husband’s earnings normally reflects the economic status
626of the family, the greater the husband’s earnings, the lower
627the probability of the wife’s labor market participation and
628vice versa. A negative significant sign for the coefficient for
629log MPCE (consumption expenditure) furthermore supports
630the theoretical argument that with increasing standard of liv-
631ing (due to an increase in real wages) female LFPR declines
632due to an income effect. But this effect is normal in case of
633those women who were working in agriculture (mostly belong-
634ing to poor or relatively low-income families) but now prefer
635not to work. On the other hand, a positive significant sign
636of the log MPCE square term indicates that after a threshold
637women are likely to participate in the labor force. This might
638be due to the fact that relatively well-off households are able to
639spend more on their children’s (female) education and hence
640the latter are likely to join the labor force. A statistically sig-
641nificant positive coefficient of the square of years of schooling
642substantiates this argument. This implies that after a certain
643number of years of schooling girls are likely to enter the labor
644market, and as young educated girls begin to search for jobs
645the female LFPR would start rising in India.
646Exploring the determinants of female employment in rural
647India is a bit more complex than in urban India. This is mainly
648because of the interplay of social-economic, cultural, and
649regional factors which are quite complicated in the Indian
650case. For example, we have found positive and significant
651coefficients for ST and SC dummies in rural areas (probably
652because these women are more than likely to be engaged in
653the family farm, implying ease of entry into such work),
654whereas we got significant and negative coefficients for these
655dummies in urban India. But in case of religion dummies we
656got uniform signs across rural and urban India. The coefficient
657of religion dummies implies that women belonging to Hindu
658or Muslim families are less likely to participate in the labor
659market as compared to other religions (mostly Christian and
660Sikh).
661Those women who belong to other castes (higher castes
662including Brahmin, Kayastha, and Kshatriya etc.) are less likely
663to enter the labor force in rural areas but they are more likely
664to participate in the labor market in urban India. This is
665mainly because of the nature of jobs that women do, which
666are quite different and they have different socio-economic
667implications in rural and urban areas respectively. Women
668belonging to socially and economically marginalized groups
669including poor and Scheduled Tribes (ST) and Scheduled
670Castes (SC), normally work in either agriculture, construction
671or in labor intensive manufacturing units as low-paid workers.
672However, not working is a matter of prestige for the econom-
673ically better-off households and in case of forward castes like
674Brahmin, Kayastha, and Kshatriya. However, the nature of
675jobs that most urban women do is quite different from that
676rural areas (mostly in better skilled service sectors or low-
677skilled manufacturing).
678More importantly the restrictive social norms common to
679rural India are not so pervasive in urban India and allow
680women to go out of the home and work in paid jobs. The
681probability of labor force participation of rural women in
682western, southern and central region states are much higher
683as compared to the women in the far north-eastern states of
684India (reference category). The reason for this relatively high
685female LFPR is that most states of the north-eastern region
686are agrarian states. However in urban areas, the probability
687of LFP of north-east women is higher than women of all other
688regions but southern, other things remaining constant. This is
689partly because of the socio-cultural set up in these states where
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690 women are allowed to take up gainful employment (their
691 higher levels of education and the fact that Christianity pre-
692 dominates in the north-eastern states are factors). The south-
693 ern region states are relatively urbanized states, in which
694 women enjoy relatively more freedom with respect to their
695 labor force participation.
696 To sum up we can say the interplay of individual character-
697 istics, household characteristics and the social-cultural set up
698 in which women live, together influence their labor force par-
699 ticipation behavior. Though social constraints affect female
700 LFP negatively, it is the household’s economic status and its
701 demographic composition along with the level of education
702 they possess that play an important role in determining female
703 LFP in both rural and urban India. Since social constraints are
704 a bit less in urban areas, focusing on urban development
705 mainly targeting small towns and suburban areas with appro-
706 priate security measures for women, along with greater avail-
707 ability of jobs for women in these towns is likely to improve
708 the female LFPR in India. With recent improvements in the
709 level of education, this urbanization would help Indian women
710 to begin to break the barriers of the socio-cultural complexi-
711 ties and hence participate in the labor force in increasing num-
712 bers.

713 (b) Results of macro-level estimates

714 At the macro level we have tried to explore what role the
715 process of structural transformation plays in determining
716 female LFPR in India. On the one hand, the job opportunities
717 for females in rural areas are shrinking due to mechanization
718 in agriculture; on the other the rising real wages and conse-
719 quent improvement in the household’s standard of living has
720 implications for female LFP. We have estimated a female
721 LFPR function for rural and urban areas separately (see
722 Tables 5 and 6). Here too we have run a few regressions like
723 fixed effects and random effects models along with instrumen-
724 tal variable (iv), assuming in the latter case the possible endo-
725 geneity between per capita NSDP and female LFPR.
726 In rural areas, we found that the coefficients for enrollment
727 at primary and secondary education have a negative sign. But
728 the coefficient of enrollment at graduate and above level has a
729 positive sign, indicating that with an improved level of educa-
730 tion the female LFPR would increase in India. We also found
731 similar estimated coefficients of enrollment in urban equa-
732 tions, but a relatively high estimated value for the graduate-
733 and-above level education coefficient. This reflects the fact that
734 with better education, the LFPR for urban females is higher
735 than that for their rural counterparts. This indicates that
736 though increased government spending on primary and sec-
737 ondary 18 education has adverse impact on female LFPR dur-
738 ing the short-run, it is expected that it will have positive
739 implications in the long-run. Hence, an increased government
740 spending on higher education including technical and voca-
741 tional education is necessary for sustaining the growth of
742 female LFPR in the long-run.
743 Furthermore, the variables measuring technological
744 advancement in agriculture (the proxies are gross fixed capital
745 formation in agriculture, log of number of tractors sold and
746 log of number of tractors sold 19) also have a negative sign,
747 suggesting that female labor force participation is negatively
748 affected by the growing mechanization. This provides substan-
749 tive evidence for our argument in section one in which we
750 explain the sectoral female employment in India. The recent
751 increased government subsidies (both central and state gov-
752 ernments) on agricultural equipment might be partly responsi-
753 ble for this. Furthermore, rising nominal wages (partly

754because of MGNREGA linkages (for example see Mehrotra,
7552008; and Parida, 2016)) in rural areas has also a negative
756influence on female LFPR. This is reflected in a negative coef-
757ficient of log wage in rural areas. As job opportunities for
758women are shrinking in agriculture, alternate job opportuni-
759ties should be created in rural areas to keep these women
760within the labor force particularly, those who lacks skills.
761Though we have tried to estimate the influence of number of
762children in the household and elderly population as regressors,
763we do not get statistically significant results. However other
764things remaining constant, the growth of regular salaried jobs
765in urban areas has a positive influence on female LFRP. This
766implies if more regular jobs in non-agriculture are created it is
767likely to boost the growth of female LFPR in India. The coef-
768ficient of the log per capita net state domestic product (a mea-
769sure of income at the state level) is negative while its square
770term has a positive sign in both rural and urban equations.
771This reflects the fact that in relatively low-income states female
772LFPR is high (in India low-income states are mostly agrarian
773states) and as we move up on the per capita income-scale
774female LFPR declines. However, after a threshold income
775level, female LFPR would start rising as the square term
776shows a positive sign. This suggests that over the long-run
777the female LFPR curve would produce a U shape curve like
778that of other countries of the world. But the earlier we move
779on the rising part of the U curve, the greater would be its
780impact on growth of output, and over all structural transfor-
781mation.

782(c) Discussion on the U-shape pattern of female LFPR

783The econometric results suggest that female LFPR would
784start increasing over the long-run, most probably, as the
785Indian economy grows. We show a scatter plot per capita of
786NDSP and female LFPR. The scatter diagram with polyno-
787mial fitted line (see Figure 3: Panel A) does not reflect the
788‘‘U shape” pattern. To explore further how female LFPR
789behaves with respect to per capita income, we plot the scatter
790diagram for three 20 different categories of Indian states sepa-
791rately. In the case of both least and less developed states (see
792Figure 3: Panels B and C), we have observed flat and slightly
793decreasing but a relatively high female LFPR, while in the case
794of relatively developed states (see Figure 3: Panel D) we find a
795downward sloping (first half of the U shape curve) female
796LFPR curve. These figures clearly show that we are at the bot-
797tom of the trough of the U shape, and for these states the
798female LFPR is likely to increase soon.
799To substantiate this argument, we further scatter plot house-
800holds’ monthly per capita expenditure and female LFPR (see
801Figure 4: Panel A through D); and mean years of schooling
802and female LFPR (See Figure 5: Panel A through D) for all
803states and for the above three different categories separately.
804The scatter plots in Figure 4 also suggest that female LFPR
805is negatively correlated with the average household monthly
806per capita expenditure. As we move from low to high per cap-
807ita expenditure female LFPR is showing declining trends with
808a relative plateau or slight increase in the upward direction.
809More interestingly in Figure 4 (See Panels A and C) and in
810Figure 5 (See Panels B and C) we observe the U shape curve,
811which provides an indication that female LFPR would start
812increasing shortly. Because large number of young girls, those
813who are currently attending various levels of education (See
814Table 7) would definitely not look for unskilled or low skilled
815or manual jobs in agriculture (we have already noticed a 6.5
816million increase in female non-agricultural workers during
8172009–10 and 2011–12). They would rather search for relatively
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818 skilled jobs in either manufacturing or service sectors as their
819 number and share in labor force is rising (see Table 7). In this
820 context of increasing female enrollment in secondary and
821 higher education, it is important for the government to initiate
822 some positive measures for generating female employment in
823 non-agriculture along with the recent skill development mea-
824 sures, which would not only improve female LFPR but also
825 boost economic growth further.

8265. CONCLUDING REMARKS

827This paper aims to explore how the process of structural
828transformation affects female employment patterns in India.
829It also explores the individual-, household-, and macro-level
830factors (using both micro and macro-level data) that influenc-
831ing female labor force participation in both rural and urban
832areas, identifies the prospective sectors that could generate
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Figure 3. Scatter diagram of female labour force participation rate (LFPR), and Per capita NSDP in India, 1983–2012. Source: Authors’ estimates from the

NSS Unit-level data, various rounds.

A. All States B. Least Developed States

C. Less Developed States D. Relatively Developed States

0
20
40
60
80

100

4 5 6 7 8 9 10

Fe
m

al
e 

LF
PR

Log MPCE
0

20

40

60

80

100

4 5 6 7 8

Fe
m

al
e 

LF
PR

Log MPCE

0

20

40

60

80

100

4 5 6 7 8 9 10

Fe
m

al
e 

LF
PR

Log MPCE
0

20

40

60

80

4 5 6 7 8 9

Fe
m

al
e 

LF
PR

Log MPCE
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Authors’ estimates from the NSS Unit-level data, various rounds.
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Table 7. Labour force, LFPR and enrollments of young girls by level of education in India

Level of education Young girls belong to age 15–29 years

1993 1999–2000 2004–05 2009–10 2011–12

Size of female labour force (million)

Illiterate 29.0 25.3 22.3 12.1 10.6
Primary 14.0 16.4 24.1 21.7 20.6
Secondary 0.8 1.0 2.2 2.6 2.9
Graduate and above 1.0 1.3 2.0 2.7 3.2
Technical/Voc. Education 0.8 0.9 1.6 1.2 1.7
Total 45.6 45.0 52.2 40.3 38.9

Female labour force participation rate (%)

Illiterate 51.0 48.5 50.3 36.8 36.7
Primary 27.9 26.1 31.4 24.0 21.8
Secondary 19.3 15.6 24.8 16.2 14.6
Graduate and above 37.1 31.5 37.4 31.5 33.4
Technical/Voc. Education 56.6 47.9 53.9 43.9 45.6
Total 39.2 34.9 37.4 26.6 24.9

Enrollment size (million)

Not Attending 60.0 68.9 69.0 82.4 83.9
Primary 2.2 3.3 3.2 2.7 2.8
Secondary 7.4 10.2 13.5 20.1 24.0
Graduate and above 2.4 3.6 4.5 8.0 9.5
Technical/Voc. Education 1.3 0.7 1.4 2.2 3.1

Total 73.2 86.8 91.6 115.4 123.2
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833 employment for young female job aspirants, and suggests pol-
834 icy measures for raising the growth of female employment.
835 We found that while female employment in agriculture has
836 been falling, their employment in manufacturing and construc-
837 tion and services sectors have been rising. First, in manufac-
838 turing sector women are very vulnerable (because of their
839 low level of skill) to economic downturns, which was reflected
840 in the cyclical fluctuation of female employment (mostly
841 engaged as temporary or casual workers in labor intensive
842 and informal sectors) during last three decades. Hence,
843 improving the skill level of low-skilled female workers along
844 with employment generation measures could therefore enable
845 them to secure regular employment in manufacturing sector.
846 Secondly, we found that jobs in construction had grown
847 rapidly, and women had sought/obtained employment in this
848 sector since the turn of this century. But such women job-
849 seekers are those with low level of education and skills with
850 few other options. For these low-skilled women, development
851 of rural non-farm sectors focusing on the growth of labor
852 intensive units is likely to absorb many job aspirants, both
853 the younger and older women. Third, the growth of modern
854 services like IT, telecom, financial intermediation and modern
855 hospitality including hotel trade together contributed signifi-
856 cantly to the growth female employment in large and metro
857 cities. These sub-sectors would probably sustain the growth
858 of female employment, as will health and education where
859 young girls are getting employment.
860 We examined determinants of female LFPR at household
861 level, and noted rural–urban distinctions. Since social con-
862 straints for women are a bit less in urban areas, focusing on
863 urban development mainly targeting small towns and subur-
864 ban areas with appropriate security measures for women,
865 along with greater availability of jobs for women in these
866 towns is likely to improve the female LFPR. With recent

867improvements in the level of girls’ education, this urbanization
868would help Indian women to begin to break the social barriers
869and join the labor force. Furthermore to counter the negative
870income effect which outweighed the positive substitution effect
871of the increase in real wage, relatively better skilled jobs need
872to be created for the young educated female job aspirants. An
873increase in the number of regular jobs, requiring better skills,
874with an improved wage rate is likely to make the substitution
875effect stronger. That also means bringing vocational skilling
876closer to the home of young women getting education in rural
877areas.
878We found a clear relationship between rising educational
879levels and a falling female LFPR. Though increased govern-
880ment spending on primary and secondary education has an
881adverse impact on female LFPR in the short-run, it is expected
882that it will have positive implications in the long-run. Hence,
883increased government spending on higher education including
884technical and vocational education is necessary for sustaining
885the growth of female LFPR in the long-run, as the economy
886diversifies and demand for a more skilled workforce increases.
887Since Indian economy is currently passing through a phase of
888demographic dividend, unless these measures are taken, India
889may not be able to reap the dividend resulting from workforce
890participation of almost half the population. Improving female
891LFPR would not only hasten the process of structural trans-
892formation but would also help sustain the growth of output
893and hence overall socio-economic development in the long-
894run.

8956. UNCITED REFERENCES

896Goldin (1984), Goldin (1986), Klein and Vella (2006),
897Madheswaran and Attwell (2007) and Mincer (1962).

898 NOTES

899 1. The average annual growth rate of GDP in India was quite low during
900 1951–1980 (about 3.6% during 1951–1970, and about 2.7% during 1971–
901 80), which increased to about 5.5% during 1981–90 and furthermore, to
902 5.9% during 1991–2000 and about 7.5% during 2001–10.

903 2. As per World Bank Analytical Classifications of countries based on
904 GNI per capita in US$ (2010). According to this classification, countries
905 with $1,025 or less GNI per capita are called Low-income economies; with
906 GNI per capita between $1,026 and $4,035 are lower middle-income
907 economies; with GNI per capita between $4,036 and $12,475 are upper
908 middle-income economies; and high-income economies are those with a GNI
909 per capita of $12,476 or more.

910 3. Non-manufacturing sector includes construction, mining and quarry-
911 ing, electricity, gas, water supply etc. but in employment growth the
912 construction sector contributes the maximum share (more than 95
913 percentage).

914 4. For which they normally do not receive any kinds of direct payments
915 or wages from their households. These activities include: free collection of
916 firewood, cow-dung, cattle feed, etc.; work in household poultry, dairy,
917 etc.; husking of paddy for household consumption; grinding of food grains
918 for household consumption; maintenance of kitchen gardens, orchards
919 etc.; free collection of fish, wild fruits, vegetables, etc. for household
920 consumption; making baskets and mats for household use; preparation of
921 cow-dung cake for use as fuel in the household; sewing, tailoring, weaving,

922etc. for household use; child care and tutoring of own children or other
923children free of charge; bringing water from outside the household
924premises; and many more.

9255. The National Crime Records Bureau (NCRB) in its ‘‘Crime in India
9262012” report reveals the sorry state of affairs regarding crime trends and
927the criminal justice system of India. According to this report, the single
928crime of rape is the fastest growing crime in India and has increased by
929902% over 1971–2012.

9306. Women are active participants in the labor force through their roles as
931contributing family workers on family farms for which they do not get any
932monetary remuneration.

9337. Sarva Shiksha Abhiyan (for elementary education or classes 1–8) and
934Rastriya Madhyamika Shikhya Abhiyan (for secondary education) are
935programmes of the central government pursuant to the Right to
936Education Act 2009, both of which have improved infrastructure as well
937as the pupil-teacher ratio, thus increasing enrollment. The universalization
938of school meals first at primary level and then at upper primary level, and
939financial incentives to girls who continue after completing class 8 into
940secondary school are also responsible for this rising enrollment.

9418. Though in a few subsectors of services the retirement age is 65 years in
942India, for international comparison working age is normally considered as
943the age group 15–59 years.
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944 9. Data on the number of tractors and power tillers sold and gross fixed
945 capital formation in agriculture are used as proxies for agricultural
946 mechanization. We have found a negative correlation between female
947 LFPR and tractors sold (�0.45), female LFPR and power tillers sold
948 (�0.47), and female LFPR and growth of GFCF in agriculture (�0.13).

949 10. Both the size (from 6 million to only 1.5 million) and percentage
950 share (from 5% to 1% of the total female labor force) of child female labor
951 declined during 1993–94 and 2011–12. And the size and percentage share
952 of younger girls (age group 15–29 years) in the labor force also declined
953 (from 44 million to 36 million and from 36% to about 28% respectively)
954 during the same period (See Table 2).

955 11. The state of Andhra Pradesh was bifurcated into Telangana and the
956 residuary Andhra Pradesh, based on the Andhra Pradesh Reorganisation
957 Act, 2014 of the Indian Parliament.

958 12. Also see Kucera, Roncolato, and Von Uexkull (2012) to know how
959 the global economic slowdown affected Indian trade and employment.

960 13. It includes sectors like Construction, Mining and Quarrying, and
961 Electricity, Water supply and Gas etc.

962 14. NSS unit-level data are for the years 1983 (38th round), 1987–88
963 (43rd round), 1993–93 (50th round), 1990–2000 (55th round), 2004–05
964 (61st round), 2009–10 (66th round) and 2011–12 (68th round).

965 15. When one or more of the regressors are correlated with the error term
966 simple probit provides biased estimates. The sources of bias could be
967 either due to omitted variable, errors-in-variable, or due to simultaneous
968 causality in the model.

96916. Percentage of population not participating in the labor force and
970belong to the age group less than 15 years and greater than equal to
97160 years respectively.

97217. For the year 1983, 1987–88, 1993–94, 1999–2000, 2004–05, 2009–10
973and 2011–12.

97418. The provision of free books, school dresses and bicycles for girl
975students (in some states) might have increased female enrollments at
976secondary level. Most of the state governments are spending following
977RMSA norms following Right to Education Act, 2009.

97819. We have run three different regression models using these variables as
979regressors (See Tables 5 and 6).

98020. This categorization is based on a Composite Development Index
981suggested by the Raghuram Rajan Committee in a report submitted (on
98226th Sep, 2013) to the Ministry of Finance, Government of India.
983Accordingly, the states are categorized into: Least developed including
984Odisha, Bihar, Madhya Pradesh, Chhattisgarh, Jharkhand, Arunachal
985Pradesh, Assam, Meghalaya, Uttar Pradesh, and Rajasthan), Less
986Developed (including Manipur, West Bengal, Nagaland, Andhra Pradesh,
987Jammu and Kashmir, Mizoram, Gujarat, Tripura, Karnataka, Sikkim,
988and Himachal Pradesh) and Relatively Developed states (including
989Haryana, Uttarakhand, Maharashtra, Punjab, Tamil Nadu, Kerala, and
990Goa).
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Table 8. Earning function estimates

Variables Estimates in rural area Estimates in urban area

State-I equation State-II equation State-I equation State-II equation

Coeff Z-value Coeff Z-value Coeff Z-value Coeff Z-value

Age 0.2 263.1 0.03 7.9 0.1 215.5 0.1 11.3
Age Square �0.002 �242.1 0.0004 7.6 �0.002 �195.5 �0.001 �11.7
Household Size �0.1 �70.9 �0.02 �28.4
Primary �0.4 �80.5 0.1 6.6 �0.3 �53.8 �0.5 �15.1
Secondary �0.3 �38.3 0.5 20.2 �0.4 �51.6 �0.4 �9.7
Graduate & above 0.4 20.8 0.8 22.5 0.2 19.6 0.8 19.9
With Tech education 0.9 37.7 1.2 28.2 0.9 59.4 1.1 18.2
ST 0.4 59.8 �0.02 �1.1 0.3 27.9 0.2 4.2
SC 0.2 43.3 0.2 16.7 0.2 26.5 0.6 23.3
Hindu 0.1 13.6 �0.2 �7.5 0.05 4.2 0.3 6.8
Muslim �0.3 �26.7 0.1 2.5 �0.1 �8.6 �0.2 �3.2
Christian 0.2 14.6 �0.04 �1.4 0.4 29.7 0.4 6.4
log MPCE 0.1 12.1 �0.01 �0.5
log MPCE square 0.0 �30.7 �0.02 �17.2
Professionals �1.5 �44.1 4.3 96.4
Clerks �1.3 �26.3 5.5 103.3
Sales and service �1.9 �60.5 1.6 39.7
Agricultural labour �1.1 �87.1 1.0 25.1
Production labour �1.4 �57.4 1.4 34.1
Other Elementary �1.2 �45.0 3.4 72.7
Manufacturing 0.2 10.4 0.1 3.3
Non-manufacturing 0.8 35.8 2.0 34.7
Services 0.9 37.0 1.1 27.6
Year 1988 0.3 24.7 �1.3 �61.9 0.2 15.6 0.2 2.8
Year 1994 �0.5 �37.1 4.9 189.8 0.3 20.3 0.2 3.9
Year 2000 �0.2 �12.4 5.5 234.5 0.5 33.2 �0.2 �4.0
Year 2005 �0.2 �17.9 5.7 232.1 0.6 41.5 0.6 9.8
Year 2010 �0.2 �16.1 6.3 200.0 0.5 31.6 �0.4 �6.5
Year 2012 �0.2 �11.0 6.6 209.6 0.6 37.8 0.7 11.6
Constant �2.6 �76.0 3.4 32.2 �2.4 �56.5 �3.4 �11.7
Lambda �0.4 �13.1 0.9 9.8
Rho �0.3 0.3
Sigma 1.4 2.8
Number of observation 850406 582802
Censored observation 740049 478622
Uncensored observation 110357 104180
Wald Chi-Square 509930.4 53868.5

Source: Authors’ estimation based NSS unit-level data.
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Table 9. Summary of variables used in micro-level estimations

Variable Used in rural estimation Used in urban estimation

Observations Mean Std. Dev. Min Max Observations Mean Std. Dev. Min Max

Labour force participation 1127844 0.34 0.47 0 1 582802 0.18 0.38 0 1
log MPCE 1127844 6.00 0.93 0 13.7 582802 6.38 1.00 0 17.7
log MPCE square 1127844 36.92 10.83 0 188.6 582802 41.71 12.50 0 314.3
Log wage (Predicted) 1127844 9.19 3.69 0.18 23.37 582802 �0.33 1.52 �4.2 9.3
Age 1127844 26.86 18.72 15 65 582802 27.43 18.72 15 65
Age Square 1127844 1071.6 1291.8 0 10816 582802 1102.5 1317.3 0 10201
Years of schooling 1127844 2.67 3.75 0 19 582802 4.88 4.83 0 19
Years of schooling square 1127844 21.19 41.59 0 361 582802 47.18 66.51 0 361
Household size 1127844 6.68 3.36 1 46 582802 6.12 2.94 1 40
No. of Children (0–5 years) 1127844 1.01 1.19 0 14 582802 0.80 1.08 0 12
No. of Adult females 1127844 2.63 1.73 0 25 582802 2.30 1.51 0 21
No. of children (0–14 yeas) 1127844 2.60 2.10 0 29 582802 2.18 1.93 0 25
No. of elderly 1127844 0.58 0.96 0 11 582802 0.48 0.84 0 10

Education Dummies (Reference category: Illiterate)

Illiterate 1127844 0.54 0.50 0 1 582802 0.33 0.47 0 1
Primary 1127844 0.37 0.48 0 1 582802 0.44 0.50 0 1
Secondary 1127844 0.07 0.26 0 1 582802 0.16 0.37 0 1
Graduate & above 1127844 0.01 0.09 0 1 582802 0.05 0.21 0 1
With Tech education 1127844 0.00 0.06 0 1 582802 0.01 0.12 0 1

Marriage Dummies (Reference category: Un-married)

Un-married 1127844 0.41 0.49 0 1 582802 0.44 0.50 0 1
Married 1127844 0.51 0.50 0 1 582802 0.47 0.50 0 1
Divorced/separated 1127844 0.07 0.26 0 1 582802 0.09 0.28 0 1

Relation to Head Dummies (Reference category: Other Members)

Head of family 1127844 0.04 0.19 0 1 582802 0.05 0.22 0 1
Spouse of Head 1127844 0.36 0.48 0 1 582802 0.36 0.48 0 1
Other Members of Family 1127844 0.60 0.49 0 1 582802 0.59 0.49 0 1

Caste Dummies (Reference category: Others)

ST 1127844 0.15 0.35 0 1 582802 0.07 0.25 0 1
SC 1127844 0.17 0.37 0 1 582802 0.13 0.34 0 1
Others 1127844 0.69 0.46 0 1 582802 0.80 0.40 0 1

Religion Dummies (Reference category: Others)

Hindu 1127844 0.78 0.42 0 1 582802 0.73 0.45 0 1
Muslim 1127844 0.11 0.32 0 1 582802 0.17 0.38 0 1
Others 1127844 0.06 0.23 0 1 582802 0.06 0.24 0 1

Religion Dummies (Reference category: North-East region)

Eastern Region 1127844 0.12 0.32 0 1 582802 0.10 0.30 0 1
Western Region 1127844 0.10 0.30 0 1 582802 0.17 0.38 0 1
Northern Region 1127844 0.38 0.49 0 1 582802 0.31 0.46 0 1
Southern Region 1127844 0.18 0.39 0 1 582802 0.25 0.43 0 1
Central Region 1127844 0.08 0.27 0 1 582802 0.07 0.26 0 1
North-East Region 1127844 0.13 0.34 0 1 582802 0.10 0.30 0 1

Year Dummies (Reference category: Period 1983–88)

Period 1983–88 1127844 0.22 0.41 0 1 582802 0.21 0.41 0 1
Period 1994–2000 1127844 0.33 0.47 0 1 582802 0.33 0.47 0 1
Period 2005 1127844 0.19 0.39 0 1 582802 0.17 0.38 0 1
Period Post-2005 1127844 0.26 0.44 0 1 582802 0.29 0.46 0 1

Source: Authors’ estimation based NSS unit-level data.
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Table 10. Summary of variables used in the macro-level estimations.

Variables Used in rural estimation Used in urban estimation

Obs. Mean Std. Dev. Min. Max. Obs. Mean Std. Dev. Min. Max.

LFPR (Dependent variable) 205 36.78 12.19 6.13 56.98 205 18.59 5.63 7.86 33.84
Log per capita NSDP 205 10.03 0.59 8.66 11.77 205 10.03 0.59 8.66 11.77
Log per capita NSDP square 205 100.97 11.93 74.92 138.5 205 100.97 11.93 74.92 138.5
Average HH Size 205 6.68 3.36 1 46 205 6.12 2.94 1 40
Log wage female 205 0.5 1.84 0 14.08 205 7.09 0.97 0 15.36
Enrollment ratio primary female 205 69.95 22.91 13.18 95.26 205 88.25 22.91 52.18 99.26
Enrollment ratio secondary female 205 18.14 16.89 0.10 32.94 205 35.14 16.89 15.4 62.94
Enrollment ratio graduate & above female 205 2.41 8.73 0.01 22.45 205 15.41 17.3 4.2 42.75
Mean years of schooling female 205 2.55 3.62 0 19 205 5.34 5.05 0 19
Mean years of schooling Square female 205 19.57 39.17 0 361 205 53.96 72.65 0 361
Percentage of child population 205 14.03 15.53 0 91.67 205 11.96 15.35 0 88.89
Percentage of elderly population 205 8.77 17.50 0 100 205 7.97 16.09 0 100
Growth of GFCF in agriculture 205 26.17 25.70 1.80 87.73 — — — — —
Log of Tractors sold 205 5.31 0.31 4.80 5.73 — — — — —
Log of Power Tillers sold 205 4.11 0.49 3.35 4.78 — — — — —
Growth of Regular jobs — — — — — 205 1.41 2.07 0.02 3.89
Female worker-population Ratio 205 36.14 12.41 6.13 56.53 205 17.21 5.43 7.35 32.82
Growth of Urban population — — — — — 205 29.35 22.35 12.47 45.21
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