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Abstract
Inequality of opportunity (IOp) in any society is defined as that part of overall inequal-
ity which arises from factors beyond the control of an individual (circumstances) such as 
parental education, caste, gender, religion etc. and is thus considered unfair and is against 
the meritocratic values of a society. Hence, it needs to be controlled and compensated. We 
estimate the IOp in economic outcomes among Indian women by using the nationally rep-
resentative India Human Development Survey 2011–2012. We include parental education, 
caste, religion and region of birth as circumstances. The overall IOp in income ranges from 
18–25% and 16–21% (of total income inequality) in urban and rural areas, respectively. The 
corresponding figures for consumption expenditure are 16–22% and 20–23% in urban and 
rural areas, respectively. We also estimate the partial contributions of the circumstances to 
the overall IOp. We find that the parental education is the most significant contributor to 
IOp in urban areas, whereas, region of birth is the most significant contributor to IOp in 
rural areas. Fortunately, findings imply that socially and culturally imbedded factors like 
caste and religion which are more persistent do contribute to the IOp, but, the largest con-
tribution is due to factors like parental education and region which can be relatively easily 
tackled and addressed with policy interventions.

Keywords Inequality of opportunity · Indian women · Income · Consumption expenditure · 
India

1 Introduction

“Leveling the playing field”, rather than equalizing the final results, is the objective 
of a “just society” (Checchi et al. 2010).
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Inequality in all forms, whether economic, social or political has been a matter of serious 
debate and discussion both in national and international contexts. That said, a large number 
of studies have illustrated a clear trend of increasing inequality in the last three decades for 
most of the countries across the world (Morelli and Rohner 2015; OECD 2015). Such an 
advancing economic inequality across the globe has attracted serious intentness from the 
researchers as well as policymakers, thus, resulting in extensive studies been carried out in 
the recent decades to capture and analyse the economic inequalities mostly in the form of 
income or consumption expenditure inequality.

India and China have been among the fastest growing developing economies of the 
world and have often considered as the growth engines of the world (Callen 2007; Peter-
skovsky and Schüller 2010). However, the growing economic inequality in these countries 
has resulted in attracting significant attention from the academicians and policymakers 
(Jayaraj and Subramanian 2013, 2015; Lefranc et al. 2008; Luo and Zhu 2008; Milanovic 
2002;  Motiram and Singh 2012;  Motiram and Vakulabharanam 2012; Subramanian and 
Jayaraj 2016; Vakulabharanam 2010; Xie and Zhou 2014).

India in the last three decades, despite showing impressive economic growth has not 
achieved desirable improvements in the economic and social welfare of the masses. This has 
given rise to widening economic inequalities (Drèze and Sen 2013). India has enormous vari-
ation in terms of caste, religion, region, sector, gender and economic classes with different 
groups being at differing levels of demographic and socioeconomic welfare. The varying levels 
of economic outcomes between different socioeconomic groups has resulted in substantial ine-
qualities, which are rising rapidly with time (Deshpande 2011; Drèze and Sen 2013; Gang et al. 
2008; Government of India 2006; Motiram and Vakulabharanam 2012; Oppenheimer 1974; 
Ravallion 2001; Singh et al. 2013).

Besides, the scholarship on the association between economic inequality in India and 
growth of Indian economy has raised concerns about the adverse effects of widening inequal-
ity for the Indian economic growth process (for example, see Weisskopf 2011). Also, in the 
recent times, the debate about the effect of economic inequalities on economic growth is set-
tling towards a negative relationship between the two (for example, Berg et al. 2012; Dabla-
Norris et al. 2015; Easterly 2007; Marrero and Rodríguez 2011; Ostry and Berg 2011; Ostry 
et  al. 2014). Precisely, Berg et  al. (2012) found that a 10-percentile decrease in inequality 
increases the length of a growth spell by 50%. Considering the large amount of economic 
cost which countries have to pay because of the existence of economic inequalities it has 
become an important issue which needs to be investigated in detail in a developing coun-
try, such as, India. Further, addressing inequality is one of the seventeen goals of the United 
Nations to achieve sustainable growth to transform the world into a better equitable and just 
society (2015).

Given the above context, it is important to note that the income inequality cannot be ade-
quately controlled if the underlying inequality of opportunities is not addressed effectively 
(Sharma 2015; UN 2015). Having mentioned that, it is important to define inequality of 
opportunity at this juncture. Inequality of opportunity (IOp) in any society is defined as that 
part of overall inequality which arises from factors such as parental education, caste, gender, 
religion etc. (also referred as circumstances) which are beyond the control of an individual 
(Fleurbaey and Schokkaert 2009; Fleurbaey and Peragine 2013; Roemer 1993, 1998, 2006). 
Thus defined, the overall inequality in any outcome can be considered to be comprised of 
two components, the first being the IOp and the second being the inequality due to differ-
ential efforts or luck. Once conceptualized and defined in such a way, there is a general 
agreement in the existing literature that since inequality of opportunities is due to factors 
beyond the control of individuals, they are unfair and therefore, need to be controlled, and 
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the individuals who are at the receiving end of inequality of opportunities need to be com-
pensated by the society (Barros et al. 2009; Bourguignon et al. 2007; Checchi and Peragine 
2010; Checchi et al. 2010; Choudhary and Singh 2017, 2018; Ferreira and Gignoux 2008; 
Roemer 1993, 1998, 2006).

But before one can talk about controlling IOp in any society, it is crucial to estimate 
it. Though the scholarship on inequality of opportunity is gaining momentum across the 
world, the literature on inequality of opportunity in India is rather limited. We could find 
only one study which has examined inequality of opportunity in economic outcomes in 
the Indian context. Singh (2012a) uses India Human Development Survey 2004–2005 and 
estimates IOp in income as well as consumption expenditure among the Indian adult males 
segregated by age groups and by rural urban areas. It includes father’s education, father’s 
occupation, caste, religion and geographic region in the list of circumstance variables.1

It will be important to take a pause here and discuss the evolution of the notion of IOp 
in the literature briefly. The discussion about the role of predetermined circumstances came 
to the forefront in the late 1960s and early 1970s, when the debate about whether one’s cir-
cumstances, such as race/ethnicity, parental education etc. (which are beyond her/his control) 
should affect one’s achievement, started shaping up. Thereafter a multitude of studies showed 
that for the same level of efforts different individuals with different circumstances attained 
different results (Bowles 1972; Hanoch 1967; Weiss 1970). This scholarship started a new 
discourse where academicians and policymakers began to investigate the contribution of cir-
cumstances in the overall accomplishment of an individual, be it related to income or cogni-
tive abilities (see Singh 2012a for greater details). The narrative continued over time and took 
a formal shape in the beginning of 1990s with the studies by Roemer (1993, 1998) which 
conceptualized and provided an analytical framework for understanding and examining une-
qual opportunities. Thus, asserting that the factors determining desirable outcomes (such as 
income) for an individual are a result of combination of its circumstances and efforts.2

Once the concept of IOp was formalized, empirical work on IOp started across the 
globe and a few early studies which shaped these estimations and brought forward the 
methods for estimation include (but not limited to) Bourguignon et al. (2007), Ferreira and 
Gignoux (2008), Barros et al. (2009), Fleurbaey and Schokkaert (2009), Checchi and Per-
agine (2010), Checchi et  al. (2010), Suárez-Álvarez and López-Menéndez (2018a, b, c). 
Barros et al. (2009) and Fleurbaey and Schokkaert (2009) all the above mentioned studies 
have estimated IOp in economic outcomes.

The Indian socioeconomic structure is influenced by multiple caste groups, religions, 
regions etc. with different socioeconomic groups at different levels of socioeconomic 
development. Besides, with some socioeconomic groups having experienced stark discrim-
ination and exclusion (both social and physical) or isolation (Singh et al. 2013), India is 
likely to suffer from substantial IOp in social as well as economic outcomes. Indeed, Singh 
(2012a) finds substantial inequality of opportunities in income (up to one-fourth of total 
income inequality) for Indian males.

Unfortunately, the above study was limited to males and we could not find (to the best 
of our ability) any other study which has estimated IOp in economic outcomes for Indian 
females. The reason for such an observation could be the following: the scholarship on IOp 
(across the globe; Bourguignon et al. 2007; Checchi and Peragine 2010; Checchi et al. 2010; 

1 Other than Singh (2012a), there are some studies which have analysed IOp in non-economic outcomes in 
the Indian context, for example, Asadullah and Yalonetzky (2012), Singh (2012b) and Singh et al. (2014) 
analyse IOp in education whereas Singh (2011) investigates IOp in immunization and nutrition.
2 See Singh (2012a) for a more elaborate literature review on the evolution of the concept of IOp.
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Ferreira and Gignoux 2008 and the references therein) has singled out “parental educa-
tion” as the most significant circumstance variable affecting inequality of opportunity, but 
the nationally representative Indian Household Surveys (for example, National Sample Sur-
veys [NSS], India Human Development Survey [IHDS] 2004–2005, National Family Health 
Surveys [NFHS] etc.) do not have information on parental education for most of the adult 
women (Singh 2012a). The main reason for the unavailability of information on parental 
education (or parental occupation) for most of the women in the above surveys is the fact 
that the majority of the adult women (given the early marriage age in India) are either wives 
or daughter-in-law of the household heads for which set, the data on parental education is 
not collected in the above mentioned surveys (see Singh 2012a for a detailed discussion).

However, the study of IOp among women is important as various studies have argued 
that IOp has significant consequences for both the wellbeing of the females and the overall 
economic development of a society (Hoddinott and Haddad 1995; IMF 2015; Quisumb-
ing and Maluccio 2000; Thomas 1990, 1993). The India Human Development Survey 
2011–2012 is the first nationally representative survey to capture the necessary information 
to investigate the effect of various predetermined factors that are beyond the control of the 
women, on their incomes. In this paper, beyond testing the effect of the predetermined fac-
tors on the incomes of females, and calculating the overall inequality attributable to these 
factors, we also calculate their marginal contribution to the IOp.

Given the above, the next section describes the theoretical underpinning and empirical 
strategy, whereas, Sect. 3 describe the data set used in the analysis. The Sect. 4 reports our 
main findings, whereas, Sect. 5 discusses our main results along with listing the main con-
clusions and policy recommendations of this paper.

2  Theoretical Framework and Empirical Strategy

The framework and the empirical strategy has been adopted from Ferreira and Gignoux 
(2008, p. 6) which has been widely accepted in the inequality of opportunity literature across 
the globe3 (Brunori 2016). Firstly, all the factors affecting the advantage variable [z] (which 
we associate with income or consumption expenditure [consumption in short]) is categorized 
into “circumstance” and “effort” variables [as per Roemer (1993)]. Then z is expressed as 
a function of circumstance variables [vector C], effort variables [vector E] and pure luck or 
other random factors [ε]; where effort may itself be expressed as a function of circumstances, 
[C], as well as other unobserved determinants [η] {that is, z  = f(C, E(C, η), ε)}.

Now, let us consider a counterfactual distribution of the advantage variable [z̃]  (income 
or consumption), corresponding to F(z|C) as the distribution that arises from substituting  zi 
with  ̃zi = f [C̄,E(C̄, 𝜂i), 𝜀i] where C̄ is the vector of sample mean circumstances. For gener-
ating this counterfactual distribution a specific model of  z  =  f(C, E(C, η), ε) needs to be 
estimated. This counterfactual distribution keeps the within-group variation after control-
ling for between-group variation.

In line with Bourguignon et al. (2007) and Ferreira and Gignoux (2008), the following 
log-linear specification of income (or consumption) has been used:

(1)ln z = C� + E� + �

3 The present study uses Ferreira and Gignoux (2008)’s theoretical model and empirical strategy for esti-
mation (which in turn follows Bourguignon et al. 2007 to a large extent). We provide only the basic intui-
tion; for details please refer Ferreira and Gignoux (2008).
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The reduced form of the above model (1)–(2) is:

Since we are we are not interested in the causal link between circumstances and out-
come, but simply in identifying inequality of opportunity we can express the above equa-
tion in its reduced form as:

Following Ferreira and Gignoux (2008, p. 11) model (3) is then estimated by OLS. The 
counterfactual distribution can then be expressed as:

The C̄j�̂�j  value for the jth circumstance variable in (4) is straightforward to calculate 
when the variable is continuous. When the circumstance variable is categorical, then C̄j�̂�j 
is calculated as 

∑

l𝜀L �̂�jxjl , where �̂�jl in the estimated OLS coefficient of the lth level of 
the jth circumstance variable, xjl is the fraction of induviduals with the value of the jth 
circumstance variable as l, and L is the set containing all the levels of the jth circumstance 
variable.

The total opportunity share of income (or consumption) disparity can thus be expressed 
as:

In Eq.  (5) the difference between the inequality in the actual distribution of outcome 
(total inequality) and the inequality in the counterfactual distribution of outcome (within-
group inequality) gives the between-group inequality, which is expressed as a share of total 
inequality of income (or consumption) expressed in percentage terms.

The estimation of the individual contribution of the circumstance factors, controlling for 
the others can be estimated by developing alternative counterfactual distributions as below:

In Eq. (6), instead of holding all circumstance variables to be constant, as in (4), only 
one circumstance variable (J) is equalized across individuals, while all others are allowed 
to take their actual values. Hence the circumstance -specific IOp share can be obtained as:

An alternate method to the parametric method used here is a non-parametric method in 
which the observations are partitioned into different types based on the levels of the various 
circumstance variables. The inequality could then be measured using the mean outcome 
values of the different types. However, this is only suitable when then number of types are 
relatively small (Ferreira and Gignoux 2008). In our case, just by considering variables 
like urban, age (cohorts), caste, religion and region, there should be a total of 432 types out 

(2)E = BC + �.

ln z = C(� + �B) + �� + �

(3)ln z = C� + u.

(4)z̃i = exp[C̄�̂� + ûi].

(5)𝜃I =
I[{zi}] − I[{z̃i}]

I[{zi}]
.

(6)z̃J
i
= exp[C̄J�̂�J + C̄

j≠J

i
�̂�j≠J + ûi].

(7)𝜃J
I
=

I[{zi}] − I[{z̃J
i
}]

I[{zi}]
.
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of which only 386 have at least one observation in the data. Moreover, the median size of 
the types is 42, with one-fourth of the types having no greater than 12 observations. If the 
parental education is also considered the number of types would increase geometrically. 
Thus, the parametric approach is more suitable in our case.

The method expressed in Eqs. (1)–(7) allows us to measure the ex ante IOp, which is the 
inequality between groups of people who face different circumstances. This is in contrast 
to an ex post measure which measures the inequality among people who have exerted the 
same degree of effort regardless of circumstances. Unlike an ex post measure, the ex ante 
measure does not need to use effort variable for its calculation, as it considers effort as a 
function of circumstances. Thus, adopting an ex ante measure allows us to account for the 
indirect effect of the circumstance variables (Ferreira and Gignoux 2008; Brunori 2016; 
Ramos and Van de Gaer 2016).

Before describing the data, we would like to mention that (to capture how inequality of 
opportunity may vary across age based groups) we have partitioned the sample into differ-
ent age based groups (cohorts): 15–28 years, 29–36 years, 37–44 years and 45 years and 
above (age quartiles), respectively. There have been similar studies which have used age 
as a cohort and our results can be easily compared with the results of those studies such as 
Singh (2012a) for inequality of opportunity for Indian males. For each cohort, the examina-
tion has been conducted separately for urban and rural areas. The separate analysis for rural 
and urban areas is informed by the fact the sources of income and expenditure, labor mar-
ket conditions, as well as job environment are very different in these areas (Singh 2012a). 
For both types of areas, examinations based on income and consumption expenditure have 
been performed. The above mentioned set of examinations have been performed because 
such an exercise will give a complete picture (encompassing two important indicators of 
welfare) on one hand and coherence in estimates of shares of opportunity in income and 
consumption inequality will signal about the robustness of the estimation on the other.

We have chosen Mean-log deviation (MLD) as the measure of inequality in the present 
paper. This choice is motivated by the fact that, it is the only inequality measure which has 
been consistent with the six properties of (1) anonymity or symmetry; (2) population replica-
tion or replication invariance; (3) mean independence or scale invariance; (4) Pigou-Dalton 
principle of transfers; (5) additive subgroup decomposability; and (6) path independence.4

We now present the details of data and the circumstance as well as effort variables.

3  Data and Variables Description

The data for the present study is taken from the India Human Development Survey (IHDS) 
2011–2012. The IHDS is a nationally representative survey of 42,152 households across 
India. The survey covers all states and union territories of India (except the Andaman/
Nicobar and Lakshadweep islands). The IHDS was conducted by the National Council of 
Applied Economic Research (NCAER), New Delhi in collaboration with the University 
of Maryland (Desai et al. 2015). It included modules on health, education, employment, 
economic status, marriage, fertility, gender relations, and social capital (Desai et al. 2015). 

4 See Checchi and Peragine (2010), Checchi et al. (2010), Barros et al. (2009), Shorrocks (1980), Foster 
and Shneyerov (1999, 2000) and Shorrocks and Wan (2005) for a comprehensive and critical discussion on 
the mentioned properties and the suitability of MLD for decomposing inequality.
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The survey questionnaires were translated into thirteen Indian languages and local inter-
viewers were used to conduct the survey.

One ever-married woman aged 15 years and above from every household (totally 42,152 
households), was specially interviewed to understand the economic, social and demo-
graphic welfare (including health, education, family planning, marriage, gender relations 
etc.) of women in India. Detailed background information (including parental education) 
was collected for this set of women, and these women form the sample for the analysis 
conducted in this paper. Appropriate sampling weights as provided in the survey have been 
used to derive the estimates at national and regional levels (Desai et al. 2015).

For analyzing IOp, the variables of advantage (term used by Roemer (1998) for eco-
nomic outcomes) used in the estimation are the logarithm of income (annual household 
per capita) and consumption (expenditures) (monthly household per capita). To capture 
circumstances, we include parental education (father’s or mother’s education whichever is 
higher) in terms of years of schooling, caste, religion and geographical region of birth. Due 
to the lack of direct information on region of birth, we have taken region of residence as a 
proxy for region of birth.5

Given the general agreement among demographers about the importance of parental 
education as a suitable variable for capturing family influence (Davis-Kean 2005; Eccles 
and Davis-Kean 2005). Besides, earlier studies (Bourguignon et al. 2007; Checchi and Per-
agine 2010; Ferreira and Gignoux 2008; Singh 2012a) narrow down on parental education 
as the most influential circumstance variable as far as IOp is concerned; we have chosen 
parental education as one of the circumstance variables. Talking about parental education, 
we found a high degree of correlation between father’s and mother’s education, so we con-
structed parental education as a maximum of the father’s or mother’s education (that is, 
father’s or mother’s education whichever is higher) in terms of years of schooling.

Caste as a circumstance variable has been divided into three categories; “Other Castes 
(OC)” [also “General” or “Upper Castes”, “Other Backward Castes” (OBC) and “Sched-
uled Castes and Scheduled Tribes” (SC/ST) with “OC” being taken as the reference cat-
egory (in the regressions).6 Individuals belonging to SC/ST community have experienced 
substantial exclusion (physical and social) and discrimination since ancient times and 
lag behind the non-Scheduled groups in various indicators of demographic, economic 
and social welfare (Deshpande 2011; Singh et al. 2013). Similarly, religion has also been 
grouped into three categories; “Hindu” (majority in India), “Muslim” and “Others” with 
“Hindu” as the reference category. Muslims in India lag their Hindu counterparts to a large 
extent in various outcomes including education, income and employment (Government of 
India 2006).

5 Since, the geographical regions of residence are large regions consisting of multiple states, the migration 
between regions is substantially low. In the urban as well as rural areas less than 10% of the total individu-
als have migrated from another state. Though, it is difficult to say anything about between-region migration, 
it can always be argued that between-region migration will be lower than the above estimate because every 
region consists of multiple states and therefore a lot of between-state migration cases will fall into within-
region migration category. We could not include parental occupational status; because the information on 
parental occupation is not available for the women covered in the analysis.
6 ‘Others’ caste is referred to ‘general’ class or the uplifted castes in the Indian system. SC/STs are the 
historically socially and economically disadvantaged caste groups, who have suffered from severe discrimi-
nation as well as social and physical exclusion on the hands of ‘Others’. The condition of OBCs have been 
better than the SC/STs but worse than the ‘Others’.
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The different regions of India are at various thresholds of demographic, economic and 
social development; most of the states in the central and eastern regions of India are lag-
ging the other states as far as demographic, economic and social indicators are concerned 
(Bhat and Zavier 1999; Pathak and Singh 2009; Singh 2011). To capture the influence of 
geographical region of birth (proxied by geographical region of residence) on the income 
and consumption, our estimation also includes geographical region of birth (proxied by 
geographical region of residence) as one of the circumstance variables.7

4  Results

4.1  Descriptive Statistics and Results of Regressions

Tables 1 and 2 present the descriptive statistics of the variables used in the analysis. It can 
be seen from the Table 1 that the mean income, as well as mean consumption (expendi-
ture) are much higher for the urban areas (mean income 39,302.31; mean consumption 
33,409.19) than that of the rural areas (mean income 22,247.33; mean consumption 
21,888.26). The mean parental education is also reasonably lower for the rural areas 
(2.82  years) compared to that of the urban areas (5.07  years). This impresses upon the 
great rural–urban divide in India as far as demographic, economic and social outcomes are 
concerned. The mean income, as well as consumption, seems to increase with age. This 
probably reflects the effect of experience on earnings. Also, parental education shows a 
decrease as we move from the younger to older generations, 3.7–1.6 years for rural areas 
and 5.8–3.9 years in urban areas. This trend is observed in all areas and is in line with the 
fact that levels of education have gradually improved in India since the Indian independ-
ence in 1947. However, the sharp rural urban divide certainly impresses upon the need for 
dedicated policies by government to improve the access to school and quality of educa-
tion in rural areas to weaken this gap between rural and urban areas as far as education is 
concerned.

From Table 1, we also find that the mean income, as well as consumption of SC/STs 
(Scheduled Castes and Scheduled Tribes), is substantially lower than that of the OCs 
(the upper/general castes). This observation is in line with the socioeconomic landscape 
of India. In fact, the trend is that the income, as well as consumption of OCs (mean 
income 31,018.76; mean consumption 27,693.54) is higher than the OBCs (mean income 
20,671.78; mean consumption 22,051.76) and the income, as well as consumption of OBCs 
is higher than that of SC/STs (mean income 17,439.23; mean consumption 17,268.48) in 
all the cohorts in rural areas. Whereas, in urban areas the income as well as consumption of 
OCs (mean income 49,637.77; mean consumption 39,311.25) is substantially higher than 
both the OBCs (mean income 33,129.26; mean consumption 30,962.58) as well as SC/
STs(mean income 33,327.23; mean consumption 27,985.93) but there is no clear cut trend 
between the OBCs and SC/STs. Similarly, the mean income as well as consumption of 

7 Region is categorized into six categories, namely, North (Jammu & Kashmir, Himachal Pradesh, Delhi, 
Uttaranchal, Punjab, Haryana and Rajasthan), Central (Uttar Pradesh, Madhya Pradesh and Chhattis-
garh), East (Bihar, Jharkhand, West Bengal and Orissa), North-east (Assam, Arunachal Pradesh, Megha-
laya, Manipur, Tripura, Nagaland and Sikkim), West (Maharashtra, Goa and Gujarat), and South (Andhra 
Pradesh, Karnataka, Kerala, Tamil Nadu and Pondicherry). Northern region has been taken as the refer-
ence category in the estimation. Kindly see Singh (2012a) for a detailed discussion on the categorization of 
states into regions.
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1 3

Muslims is substantially lower than that of Hindus, as well as the populace practicing other 
religions in both rural and urban areas. Moreover, the mean income and consumption in 
central and eastern regions which comprise of the socioeconomically more impoverished 
states of India is substantially lower than that of the other regions. This observation is true 
for all the age cohorts and both rural as well as urban areas.

Table  2 presents the share of total women within each category of each circumstance 
and also share of women within each category of circumstances with an income/consump-
tion below the overall median for each cohort. Trends of median are very similar to that of 
means for income as well as consumption expenditure, median (both income and consumption 
expenditure) increases with age cohorts and is significantly more in urban areas than that of 
rural areas. Another interesting thing to note from Table 2 is for Other’s and OBC’s caste cate-
gory share of women below median (both income and consumption) is slightly higher in urban 
areas as that of rural areas. However, the case is opposite for the SC/STs women. That indi-
cates caste based discrimination especially for SC/STs is much higher in rural areas than urban 
areas. On the other hand, among Muslim women, their proportion below median income is 
higher (70%) in urban areas than that of rural (57%) areas. That said, government here should 
intervene and take some measures to empower women specifically Muslim women in urban 
areas to eventually increase their proportion in mainstream jobs. Also, likewise the trends 
observed from Table 1 proportion of females below median (earnings and Consumption) is 
significantly high in central and eastern region for both rural as well as urban areas.

Tables 3 (rural) and 4 (urban) present OLS estimates of Eq. (3) (for measuring the over-
all opportunity’s share of income and consumption). Furthermore, Tables 3 and 4 show 
that the parental education plays a positive and highly significant role in determining the 
income as well as consumption expenditure of the Indian women (all cohorts; both rural 
and urban areas). Also, as expected, the income, as well as consumption expenditure of 
women belonging to OBCs and SC/STs is significantly lower than that of the women 
belonging to OCs in all the cohorts in both rural as well as urban areas. Similarly, Muslim 
women have a substantially lower income (and consumption expenditure) across all age 
cohorts both in rural as well as urban areas. Again, in line with the expectations, women 
belonging to the regions of central and east which include the most (economically, demo-
graphically and socially) poor states (Bihar, Chhattisgarh, Jharkhand, Madhya Pradesh, 
Orissa, Uttar Pradesh and West Bengal) of India have considerably lower income (as well 
as consumption expenditure) across all cohorts both in rural and urban areas compared to 
that of women belonging to the advanced regions of North, South and West.

4.2  Estimates of Inequality of Opportunities (IOp)

Using the estimates of the coefficients presented in Tables 3 and 4, counterfactual distribu-
tions corresponding to Eq. (4) have been generated for rural and urban areas, respectively. 
Table 5 reports the Mean Log Deviation (MLD) coefficients for factual and counterfactual 
income (and consumption) distributions for all the age-groups in urban and rural areas. 
It also reports the corresponding estimates of overall IOp. In rural areas (Table 5A), the 
overall opportunity’s share in total income inequality [obtained using Eq. (5)] varies from 
21 to 16% across the age groups, the simple average across age groups being 19%. The cor-
responding estimates for consumption expenditure inequality are 21–24% (22% being the 
simple average).

In urban areas (Table 5B), the overall opportunity’s share in total income inequality var-
ies from 25 to 18% across different age groups, the simple average across age groups or 
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cohorts being 20%. The opportunity’s share is highest for the 29–36 years. age cohort. The 
respective estimates for consumption expenditure inequality stand at 22–22% with a simple 
average across cohorts being 19%. One important point worth noting is that in rural areas 
the IOp in consumption expenditure is slightly higher than the IOp in income whereas, it is 
the other way round in urban areas.

Table 6 reports the MLD estimates for actual income (and consumption expenditure) 
and counterfactual income (and consumption expenditure), arrived at by equalizing each 
individual circumstance variable in turn, while controlling for all others [Eq.  (6)]. Each 
circumstance specific opportunity’s share of overall inequality [obtained using Eq. (7)] has 
also been presented. In rural areas (Table 6A), it is the region of birth which seems to have 
the highest opportunity’s share in income inequality (Panel 1, column 8). The opportu-
nity’s share in overall income inequality due to the region of birth ranges from 8 to 13% 
across the cohorts. The second highest opportunity share in income inequality results from 
parental education (column 10) (about 4–7%) followed by caste (column 4) and is about 
3–5%. The case of consumption expenditure is slightly different where it is the caste which 
contributes slightly more than the parental education to the overall inequality (Panel 2). 

In urban areas (Table  6B), the estimates of opportunity’s share of overall observed 
income and consumption expenditure inequality due to parental education is the most domi-
nating one. If the case of income inequality (Panel 1) is observed then the opportunity share 
due to parental education varies from 11 to 17% across the age cohorts, the highest being in 
the age group 29–36 years. After, parental education there is no clear cut pattern with differ-
ent factors contributing differently to different cohorts. In the case of consumption expendi-
ture, the opportunity share due to parental education varies from 8 to 14% across the age 
groups, the highest again being in the age group 29–36 years. Also, caste and region of birth 
make almost similar but substantial contribution to the overall inequality.

5  Conclusions and Discussion

Our study presents the estimates of overall inequality of opportunity in earnings as well as 
consumption expenditure for both rural as well as urban women in India. The study also 
gives insights on how several circumstances such as parental education, caste, religion and 
region of birth affect desirable outcomes, such as income and consumption expenditure of 
an Indian woman. In view of the fact that this study addresses an important concern which 
has so far not been addressed for Indian women, it is interesting to compare it with the case 
of Indian men (Singh 2012a) and with that of studies from different countries across the 
globe.

Comparisons based on studies using similar approach suggests that the total IOp in 
income as well as consumption expenditure for Indian women is lower as compared to 
the Latin American countries such as Colombia, Peru, Panama, Ecuador, Guatemala and 
Brazil (Ferreira and Gignoux 2008, 2011). Whereas, total IOp in income as well as con-
sumption expenditure found from current study is higher than that of all of the European 
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countries covered in Checchi et al. (2010).8 Also, the inequality of opportunity estimates 
for women from our analysis are similar to that of the men in India presented in Singh 
(2012a). Further, the trends presented in this paper, like parental education being the high-
est contributor to the overall IOp in urban areas whereas region of the birth is the highest 
contributor to the overall IOp in rural areas is also in line with Singh (2012a).

We found that the parental education is not the highest contributor to Inequality of 
opportunities in rural areas which might be due to the fact that the lack of infrastructure 
in rural areas curtails the options available to parents related to schooling decisions about 
their children. For example, if parents decide about the nature of schooling which may 
later affect their children’s income and in turn consumption, then due to lack of options 
in availability of schools, even highly educated parents will have no choice but to send 
their children to the same (and only) school (probably in the same village) where parents 
with relatively lower education are sending their children. Hence, higher parental educa-
tion might not result into better education for their children which in turn will not convert 
into superior income (a point also noted in Singh 2012a).

Our findings related to caste and religion being important factors contributing to the 
difference between incomes of Indian women is in line with the existing scholarship on the 
subject (Deshpande 2011; Government of India 2006; Gang et al. 2008). The above litera-
ture has concluded that a major part of the disparity in outcomes (educational or income) 
can be substantiated by the disparity in caste and religious backgrounds of the populace. 
Therefore, our results become important if observed through the lens of affirmative action 
in favor of the individuals belonging to lower caste categories or the Muslim community.

We would also like to mention here that the overall estimates of IOp presented in this 
paper are lower bound estimates due to the fact that it is not possible to neglect the exist-
ence of other unobserved circumstance variables. Including additional circumstance vari-
ables (in the estimated equations) which are independent (or orthogonal) to the circum-
stance variables included in the present analysis will reduce the variance of the random or 
luck factors but will increase the variance of the circumstance variables thus taking the IOp 
share of total inequality upwards (Barros et al. 2009, p. 127).

Although the use of a standard and well accepted framework as well as similarity in the 
IOp estimates in income and consumption expenditure can be seen as suggesting that the 
estimates presented in this paper are quite robust, some caution still need to be exercised 
while interpreting our findings. For example, the variation of inequality of opportunity esti-
mates for various age based cohorts should not be construed as variations over time. This is 
due to the fact that they are estimated at the same time point, and it is impossible to sepa-
rate the period/age and cohort effects (Bourguignon et al. 2007, p. 613). So the results are 
for the specific cohorts during 2011–2012. That said, this is a limitation of any study (such 
as, Bourguignon et al. 2007; Singh 2012a etc.) which examines inequality of opportunity in 
income (or consumption) among individuals belonging to different age based cohorts at a 
given point of time.

One positive outcome from our findings worth noting is that the variation in circumstan-
tial factors like parental education and region which are the most significant factors con-
tributing to the overall inequality of opportunities are the factors which can be relatively 

8 Checchi et al. (2010) have estimated IOp in earnings for 25 European countries including Austria, Bel-
gium, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Ireland, 
Italy, Lithuania, Luxembourg, Latvia, the Netherlands, Norway, Poland, Portugal, Slovakia, Slovenia, 
Spain, Sweden, and United Kingdom. Here the comparison has been made in terms of the absolute values 
(level) of IOp and not in terms of IOp as a share of overall inequality.
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easily tackled and addressed with policy interventions than the socially and culturally 
embedded and rigid factors like caste and religion which are more persistent and would 
have been harder to address since Indian independence. However, policymakers also need 
to take some measures to encourage Muslim women to participate in mainstream jobs. The 
agenda for a government aiming to reduce the inequality of opportunities in India should 
be to direct more attention towards removing educational and regional disparities, while 
still focusing on promoting caste and religion based equality.

Last but not the least, policymakers need to ensure equal opportunities and reduce dis-
parities in economic as well as social outcomes if the focus is on eliminating discrimina-
tory laws, policies and practices. In this regard, lessons can be drawn from some recent 
statistics which have shown that it is wholly possible. For example, it has been found that 
from 2007 to 2012, the growth in mean income of the poorest families in more than fifty 
countries, especially in Latin America and the Caribbean as well as Asia was higher than 
the growth in national averages, reducing the earnings disparity in those countries (2015).
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