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Abstract: This study focuses on estimating the returns to education in non-farm self-employed
businesses in the Indian context, using nationwide individual- and household-level data provided
by the India Human Development Sutvey for the year 2011/12. Given that different studies
have used different types of regression models for estimating returns to education in self-
employment for different economies, the present paper further examines the sensitivity of the
estimation of returns to education to the choice of different types of selection model-—namely,
ordinary least squares, instrumental variable technique, Heckman selection model, and double-
selection models, based on the familiar Mincerian earnings equation. The results indicate that,
although the trend in the movement of the rate of returns across different educational levels is
similar for the different selection models, the estimated za/ue of the rate of returns with respect to
the different levels of education is very sensitive to the choice of model. This points to the need
to exercise a fair degree of care in the choice of an appropriate model(s) for estimating the rate
of returns to education and for drawing policy implications from it.
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1 Introduction

Human capital theory posits the importance of education in increasing the productivity of an
individual and thereby earnings, as it helps them acquire the necessary knowledge and skills
(Becker 1964). Studies have established a relationship between education and earnings and
identified that better education results in higher earnings (Card 1999). Given the importance of
education, an estimation of returns to education adds to our understanding of various
development and policy issues, such as the determinants of economic growth and income
distribution (Colclough et al. 2010; Psacharopoulos 1985; S6derbom et al. 2000).

Several empirical studies also show that basic education increases the productivity and wages of
workers (Bigsten 1984; Fan et al. 2002; Lanjouw and Shariff 2004). Others argue that lack of
education (human capital accumulation through skill formation) often acts as a barrier to the
movement of workers from one sector to the other. Yet some studies have observed that the
absence of education among a large number of individuals in rural India has stunted the growth
of the rural non-farm sector (Mukherjee and Zhang 2005) and that lack of education results
cither in the stagnation of agricultural labour or its movement to casual work occupations in the
non-farm sector, rather than to salaried employment with higher wages and benefits (Planning
Commission 2000). Thus, less educated households tend to rely more on low-paying farm wage

employment or the very low-productive non-farm sector, as evidenced by Corral and Reardon
(2001) for Nicaragua, Hossain (2004) for Bangladesh, and Lanjouw and Shariff (2002) for India.

Education’s payoff also differs across different types of employment. For instance, Taylor and
Yunez-Naude (2000) showed that it was highest for rural non-farm wage labour, but relatively
low for cash cropping and rural self-employment, implying that there were significant interactive
differences in skills between these two types of employment. The literature has further suggested
that in the context of developing nations, returns to education for the self-employed are lower
than for wage employees. A study using models both with and without corrections for sample
selection conducted by Rankin et al. (2010) for Ghana and Tanzania showed convex returns to
education for the self-employed, while another study, by Sandefur et al. (20006), for Ghana,
Tanzania, and Ethiopia observed convex returns to education for both the self-employed and
wage employed in Ghana and Tanzania, but not in Ethiopia. Further, Kavuma et al. (2015), using
the Mincerian framework with a pooled regression model based on the data for Uganda’s labour
market, observed a concave relationship between earnings and education for self-employment
and a convex relationship for wage employment. Kavuma et al. (2015) found that the convex
and concave education qualification earnings curve for wage employees and the self-employed,
respectively, was primarily reflective of the difference in the demand for skills in the formal and
informal sectors, demand being lower in the informal sector.

Teal (2001), using a model with correction for sample selection bias, noted a similar finding for
Ghana, returns to education being far higher for wage earners than for the non-agricultural self-
employed. Nyakundi et al. (2017), in determining the returns to education at various levels of
education for the self-employed in the motor spare parts industry in Kenya using a descriptive
design and ordinary least squares (OLS) estimation, observed a significant and positive
association between the returns to education and increasing levels of education. A study
conducted for Ghana, using the Ghana Living Standards Survey of 1998/99 based on an OLS
model also with corrections for endogeneity and selectivity biases separately, found that
education had raised earnings only modestly in respect of wage employment but not the earnings
of the majority of workers in Ghana, as the returns to education for self-employment were
significantly lower (Kingdon and Séderbom 2007a).
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The returns to education for households engaged in self-employment activities in rural Peru,
considering individuals’ level of education as well as the average educational level of the
households, were estimated using an OLS model by Laszlo (2005). The results reveal that an
increase in individuals’ education significantly reduces the likelithood of their participation in
farm wage employment, whereas it has no significant impact for farm and non-farm self-
employment. Further, average formal schooling of household members engaged in non-farm
self-employment activities has a negative impact on the earnings from farm wage employment,
indicating a shift from farm wage employment towards non-farm self-employment activities with
the increase of household members’ education (Laszlo 2005). The education earnings curve for
Pakistan, which was estimated using an OLS model and also with corrections for endogeneity
and selectivity biases separately, was found convex in nature for both the self-employed and
wage employees (Kingdon and Séderbom 2007b).

A few studies have produced similar results for advanced economies as for the developing
economies discussed above. A comparison of the returns to education for self-employed with
respect to Portugal and Spain (both characterized by a high rate of self-employment), using an
Efficient Generalized Instrumental Variables (EGIV) technique, revealed that for Spain, the
returns were higher for wage earners than for the self-employed, whilst for Portugal, the returns
were higher for wage earners with higher education, but also higher for the self-employed with a
secondary-level education (Garcia-Mainar and Montuenga-Gomez 2005). Further, Williams
(2002), using OLS log earning equations with adjustment for sample selection bias and
comparing wage-employment and self-employment, found that additional schooling had a lesser
effect on the earnings of the self-employed than on those of the wage employed. Another study,
by Iversen et al. (2010), instrumenting education within the selection model, found that the
returns to different levels of education were low and diverse for self-employment as compared
with wage employment in the Danish labour market.

In this context it is important to note that India accounts for the highest percentage of non-
agricultural informal employment among countries in South and Southeast Asia (ILO 2011). In
fact, about 93 per cent of the total workforce is informally employed with no access to any social
security benefits (NCEUS 2008). Moreover, among informal sector workers, the proportion of
self-employed is about 57 per cent in rural areas and about 58 per cent in urban areas (NSSO
2014). Although a large number of studies have focused on estimating the returns to education
in respect of wage employment (both regular and casual) in the Indian context (for example,
Duraisamy 2002; Singhari and Madheswaran 2016; Tilak 1987; Vasudeva Dutta 2000), very few
have focused on estimating the returns to education for non-farm self-employment at the
national level. Considering that a significant proportion of the workforce is self-employed in
India, focusing solely on wage earners results in only a partial picture of the economic benefits of
education, especially when education is considered an essential determinant of self-employment.
Moreover, existing studies have used only one-stage selection, considering sample selection bias
(mostly Heckman selection bias correction or multinomial selection), based on Lee (1983)
corrections. This study, therefore, focuses on an analysis of the returns to education for non-
farm self-employment businesses in India, using nationwide individual- and household-level data,
i.e. India Human Development Survey (IHDS) data for the Indian economy for the year
2011/12.

In addition, given the fact that different studies have used different types of regression models,
such as OLS, the Heckman selection model, a multinomial selection model, and an instrumental
variables model, for estimating the returns to education for self-employment for different
economies, the paper has been extended to examining the sensitivity of the estimation of returns
to education to the type of selection model used. In order to accomplish the objective of the
study, we have used OLS, instrumental variable (IV) techniques, and the Heckman selection
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model. Double-selection models have also been used, with one selection for participation in the
labour force and another for choice of self-employment.

The rest of the paper is organized as follows. Section 2 describes the details of the different
regression techniques used in the study. A description of the database is given in Section 3, and
descriptive results related to education and self-employment are presented in Section 4. Sections
5 and 6 present the results of different regression models and the estimated rates of return to
education for self-employment, respectively. Section 7 concludes.

2 Methodology

We begin with an estimation of the impact of educational levels on the earnings of self-
employment businesses, based on an earnings equation similar to the Mincerian wage equation

(Mincer 1970).
LogYi = Xifi + ui (1)

where Y represents the earnings of the i self-employed individual, dependent on the vector of
covariates Xj, such as age, educational level, gender, caste, religion, region, and business- and
social capital-related factors.

However, a serious econometric issue arising here is the problem of endogeneity because a non-
zero correlation between education and earnings may lead to a serious estimation problem if we
ignore the potential endogeneity of our key independent variable ‘education’ with the dependent
variable ‘earnings from self-employment businesses’. The reason for considering ‘education’ as
an endogenous variable is that factors related to unobserved individual ability may determine
both ‘education’ and ‘earnings’, as indicated by several existing studies (Card 2001; Griliches
1977; Iversen et al. 2011; Kingdon and Séderbom 2007a; Kolstad and Wiig 2015; Schwiebert
2012; and many others). In order to deal with the above endogeneity problem, we have adopted
a two-stage least squares-based instrumental variable technique (IV 2SLS) with ‘father’s
education’ as an instrument for ‘education of the self-employed individuals’.

The problem of endogeneity due to unobserved ability apart, it is well established in the literature
that an OLS-based estimation of the earnings equation suffers from a selection bias due to non-
randomness associated with the sample selection. Therefore, a model with a joint determination
of the labour force participation and earnings has been widely used in the existing literature for
measuring the returns to education, while controlling for other variables. Labour force
participation selection bias correction, using the Heckman (1976, 1979) procedure, has become
increasingly popular among researchers, and a wide body of research has developed. This
procedure involves two stages in correcting the selection bias. At the first stage, it specifies
employment selection with a probit model:

Prob (P =1|Z) = Ziy +ui (2a)

where P represents the participation in employment; Z and y represent the vector of explanatory
variables that determine the employment participation and the vector of parameters, respectively.
Using equation (2a), one can estimate the predicted probability of individuals engaging in
employment.



The second stage involves the correction of the sample selection bias by way of including the
above predicted probabilities as an added explanatory variable (Inverse Mills Ratio). The earnings
equation can now be written as:

Y*=Xp+u (2b)

where Y represents the earnings of employed individuals and this variable cannot be observed
for those who are not employed. The conditional expected earnings of employed individuals
with the error terms of equations (2a) and (2b) following a joint normal distribution can be
written as:

E[Y | X, P=1] = XB + pou MZiy) (20)

where o represents the correlation between unobserved factors that determines the employment
participation and unobserved factors related to earnings; ou represents the standard deviation of
error term and A the Inverse Mills Ratio (IMR), computed on the basis of the vector of
explanatory variables that determines the employment participation (Z) and the vector of
parameters (y) from equation (2a). Although the above model deals with different types of
employment together, we are specifically interested in capturing only self-employment.
Therefore, the issue with self-selection that arises here is: Should we make corrections for self-
employment only or for entire employment participation? One other option is to divide the
selection into two stages—one for choice of employment in general and the other for choice of
self-employment—before estimating the earnings equation.

However, whilst selection bias correction for one selection equation is common in the literature,
it has not gained much appeal for more than one stage. The objective of our paper is to identity
the determinants of earnings from self-employment businesses with a special emphasis on
education. In our case, we certainly have a selection bias for participation in the labour force, and
we have another selection bias for the choice of self-employment, given the other options of
casual and regular wage employment for those participating in the labour force. In fact, we might
obtain a biased estimation if we completely ignored the issue of second selection (Co et al. 1999),
i.e. selection of only the types of self-employment. A double selection model suggested by Tunali
(1986) can be used in this case. Thus, in this paper, the regression equation of the determinants
involves double sample selections. The first stage of sample selection captures participation in
the labour force, while the second stage of selection includes the choice of self-employment

types.
P'=Ziy+ui (3a)
S'=Tis+ vi (3b)

Here, P" and S are the latent vatriables. P and S represent the selection for employment
participation and the choice of self-employment, respectively. Z and T are the covariates that
determine the selection for employment participation and the choice of self-employment,
respectively. Further, u;and viare the error terms for employment participation and the choice of
self-employment, respectively.

In this context, another important issue arises regarding the independency of the two selections,
i.e. whether the choice for self-employment is independent of the choice for joining the labour
market or whether these two are interdependent. To stay away from this issue of independency,
we have estimated the earnings equation considering both independency and interdependency of
the two selection decisions, using two separate models. In the first model, following Heitmueller



(2004), we have first estimated two correction terms (IMR) based on two separate probit models
(one for participation in the labour force and the other for choice of self-employment) and then,
using these correction terms, estimated the earnings equation. In the second model, considering
the interdependency of the two selection decisions and following Ham (1982) and Tunali (1986),
we have estimated a correction term (IMR) based on a bivariate probit estimation of the two
selection equations and then, including the correction terms in the Mincerian earnings equation,
we have identified the factors that determine the earnings of self-employment businesses for
India.

3 Database for the study

In order to accomplish our objective, we used individual- and household-level data from the
nationwide India Human Development Survey (IHDS) for the Indian economy for the year
2011/12, as provided by Desai and Vanneman (2011-2012). Although National Sample Survey
Office (NSSO) data for employment and unemployment in India have been extensively used in
research for examining labour market issues, we have used IHDS data mainly because they
provide information on the earnings of self-employed people, which is not present in the NSSO
data. It has been well argued in the literature that self-employment is a household-based business
and that earnings from it constitute household earnings. Often, it is difficult to identify the actual
decision maker when it comes to small self-employment businesses. Interestingly, IHDS data
include an answer to the question: ‘Who is the decision maker of business activities from among
the household members?’. Further, the data provide detailed accounts of gross receipts as well as
of expenditure incurred on different inputs such as raw materials, labour, electricity, water,
transport, loan repayments, and taxes. In this paper, we have considered the difference between
gross receipts and payments as business earnings, which is quite similar to the measure of ‘net
profit’ from self-employment businesses used by Hamilton (2000) and Iversen et al. (2011). In
addition to earnings, it provides information on a number of variables related to the socio-
economic features of households and individuals.

4 Descriptive statistics related to earnings from self-employment

How significant are self-employment businesses for the Indian economy? To what extent are
self-employment businesses dependent on level of education in India? To answer the above
questions, we start with a descriptive analysis of the labour force distribution in India by
different types of activity, i.e. self-employment, casual wage employment, and regular wage
employment.

From the distribution of labour force participation by different types of activity (Figure 1) it can
be seen that about 47 per cent of the total labour force in India are engaged in self-employment
activities; 31 per cent of the total are engaged as self-employed own account workers, 1 per cent
as self-employed employers,' and 15 per cent as self-employed helpers in household-based
enterprises. If we exclude the number of unemployed people from the labour force, the size of
self-employment goes up to 48.45 per cent of total employed people, the rest being engaged as
either regular employees or casual employees.

1 .
By the term ‘self-employed own account workers’, we refer to the self-employed enterprises that do not employ
any hired workers, whereas ‘self-employed employers’ engage hired workers in their businesses.
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Figure 1: Percentage distribution of labour force participation by types of activity
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Source: author’s estimation based on NSSO data for 2011/12.

However, the level of participation in different activities may differ across different educational
levels. Therefore, a percentage distribution of labour force participation rate in terms of regular
employment, casual employment, and self-employment across different levels of education is

presented in Figure 2.

Figure 2: Labour force participation rate of regular employment, casual employment, and self-employment across

different levels of education
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Source: author’s estimation based on NSSO data for 2011/12.

Figure 2 shows that the labour force participation rate in regular employment increases with an
increase in the educational level—and at a much faster rate after Higher secondary education
than across the lower educational levels. Trends of self-employment and casual employment
across educational levels are similar, but completely opposite to the trends of regular
employment. Moreover, illiterate people account for the highest participation rate in self-
employment, which falls significantly at the Below primary educational level, then shows a
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slightly increasing trend to Middle school educational level and a continuous decrease after
Middle school.

However, the participation rate in different activities may differ across different age groups as
well. Hence, a percentage distribution of labour force participation across different types of
activities by age group is presented in Table 1.

Table 1: Percentage distribution of labour force participation across different types of activities, by age group

UPSS status Age group

15-29 30-44 45-59
Self-employed own account worker 15.22 35.11 43.65
Self-employed employer 0.42 1.44 2.00
Self-employed helper in household enterprises 23.76 12.66 8.09
Regular employee 21.02 19.88 18.75
Casual wage labourer in public works 0.78 1.00 0.75
Casual wage labourer in other type of works 31.24 29.08 26.44
Unemployed 7.57 0.83 0.32
Total 100 100 100

Source: author’s estimation based on NSSO data for 2011/12.

Table 1 shows that the participation of those in the younger age groups (i.e. 15-29 and 30—44) in
self-employed businesses is much lower than those in the older age group. Although a substantial
number of youths are engaged as helpers in household-based enterprises, they move towards
permanent settlement as their age grows. Thus, those belonging to the older age group account
for a higher participation as self-employed own account workers and employers than those in the
younger age groups. For instance, 43.65 per cent of people are engaged as self-employed own
account workers in the age group 45-59 years. If we add together self-employed own account
workers, employers, and helpers in household-based enterprises, we find about 54 per cent of
people involved in self-employment in the age group of 45-59 years. Unemployment among the
youth is much higher than among those in the older age group; perhaps most of the unemployed
youth move towards self-employment as they grow older.

Moreover, in order to see whether there is greater participation in self-employment among those
in the older group between educated and uneducated, we have estimated the labour force
participation rate across different activities by different age groups for educated and uneducated
separately, as presented in Table 2. The category ‘educated’ includes people with an educational
level of Secondary and above, while the ‘uneducated’ category includes people with a below
Secondary level of education.

Table 2 shows that the percentage of people engaged in self-employment in the young age group
(15-29 years) is much lower than in the older age groups (30—44 and 45-59 years) for both the
educated and uneducated. Both educated and uneducated youth are largely engaged as helpers in
household-based enterprises without pay and as casual wage workers in other types of work (not
public works). However, as they grow older, both educated and uneducated youth move towards
permanent settlement either by finding a regular job or by working as own account workers or
employers in household-based enterprises—i.e. as self-employed (Bairagya 2018).



Table 2: A comparative picture of different age groups of educated and uneducated people by different types of
occupation (%)

Educated Uneducated

Activities (age groups) (age groups)
15-29 30-44 45-59 15-29 30-44  45-59

Self-employed own account worker 14.8 36.2 40.8 155 34.6 44.6
Self-employed employer 0.6 29 4.1 0.3 0.7 1.3
Self-employed helper in household enterprises 225 105 2.7 245 13.8 9.8
Regular employee 33.3 38.6 47.3 13.8 10.6 9.5
Casual wage labourer in public works 0.4 0.4 0.2 1 1.3 0.9
Casual wage labourer in other type of works 145 9.9 45 41.1 38.6 33.6
Unemployed 13.8 1.6 0.5 3.9 0.4 0.3
Total 100 100 100 100 100 100

Source: Bairagya (2018).

As the core focus of the paper is to estimate the returns to education in respect of self-
employment businesses, we have presented the mean earnings of self-employment businesses
across different levels of education for India in Figure 3. As NSSO data for 2011/12 do not
provide the information related to the earnings of self-employment, for a subsequent analysis we
have used IHDS data for the year 2011/12, wherein the self-employed businesses typically
include self-employed own account workers and self-employed employers.

Figure 3 reveals a consistent increase in mean earnings with an increase in level of education.
However, the extent of this increase differs across different levels of education. Moreover, the
mean earnings of females are much lower than those of males across all the educational levels. In
terms of earnings across the different age groups, there is not much difference between people
belonging to the age groups of 15-29, 30—44, and 45-59 at the lower educational levels, but the
gap between age groups increases considerably at the Middle educational level before coming
down at the Postgraduate level.



Figure 3: Mean Log(earnings) of self-employment businesses across different levels of education in India
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5 Determinants of earnings from self-employment

5.1 Endogeneity problem

As discussed in Section 2, we adopted an IV 2SLS technique with ‘fathet’s education’ as an
instrument for ‘education of the self-employed individuals’ in order to deal with the problem of
potential endogeneity of our key independent variable ‘education’ with the dependent variable
‘earnings from self-employment businesses’. In this context, it is important to mention that we
are directly able to match the father with his son/daughter using the variable ‘“fathet’s ID’ in the
IHDS data (where the father is still alive and living with his son/daughter in the same
household). In addition to father’s ID, we have used the information available in the IHDS data
related to the ‘years of education of the household head’s father’. Using this, we could identify
the years of education of the father for the self-employed individuals who are also the heads of
family. Using the above two results, we are able to identify the years of education of the father
for 7,962 self-employed individuals, out of 9,457. The results of the OLS and IV models are
presented in Table 3. The descriptions of the variables used in different regression equations and
their descriptive statistics are presented in the Appendix.




Table 3: Determinants of earnings from self-employment businesses in India based on OLS and IV models

OLS model IV model
First Stage Second Stage
[depgnde.nt [dependegnt [dependen%
variable: . . ) )
Log(earnings)] varilable. varlab.le.
Education-years] Log(earnings)]

Education years 0.056*** 0.094***
(0.003) (0.006)

Father's years of education 0.446***

(0.01)
Age 0.02*** 0.003 0.019%**
(0.005) (0.021) (0.006)
Age-square -0.0002*** -0.001*** -0.0001**
(0.0001) ©) (0.0001)
Female -0.508*** -2.692%** -0.353***
(0.035) (0.228) (0.07)
SCand ST -0.276*** -1.045%** -0.198***
(0.029) (0.121) (0.032)
Minority 0.133%** -1.432%* 0.229%**
(0.027) (0.11) (0.032)
Rural -0.488*** -0.97%** -0.453***
(0.024) (0.095) (0.028)
Married 0.081** -0.059 0.059
(0.034) (0.161) (0.044)
Household’s principal activity is 0.387*** 0.078 0.39%**
business (0.025) (0.1) (0.028)
Business in home or in a fixed -0.058** 0.994*** -0.081***
place (0.026) (0.103) (0.028)
Member of business community 0.2171** 0.63*** 0.159***
(0.039) (0.147) (0.043)
Member of religious community 0.146*** 0.968*** 0.092**
(0.037) (0.14) (0.041)
Member of caste group -0.034 0.311* -0.069
(0.043) (0.17) (0.048)
Member of political party 0.181** 0.927*** 0.095
(0.052) (0.201) (0.06)
Attend panchayat/ ward meeting -0.046* 0.41%*=* -0.064**
regularly (0.026) (0.101) (0.028)
Constant 9.959%** 7.168*** 9.618***
(0.115) (0.459) (0.149)
Number of observations = 9457 7962
F= F(15, 9441)=196.72 F(15, 7946)= 133.82
Prob > F = 0 0
Centred R-squared= 0.238
R-squared = 0.238 Uncentred R-squared= 0.238
Root MSE = 1.056 1.037

Source: author’s estimation based on IHDS data for 2011/12.

Table 3 shows that years of education is positive and statistically significantly related to the
earnings of self-employed businesses based on both the OLS and IV estimates, implying that
earnings increase with an increase in the years of education of the self-employed individuals. In
fact, the first-stage regression results of the IV model show that father’s years of education is
positive and statistically significantly related to the years of education of the self-employed
individuals. Moreover, the value of the Cragg-Donald Wald F statistic and Kleibergen rk Wald F
statistic of weak identification test are 1855.9 and 2101.5, respectively, which are way above the
Stock-Yogo weak ID test critical value at 10 per cent level, implying that the instrument we have
used (father’s years of education) is not a weak instrument. Moreover, the Hansen | statistic
shows that the equation has been exactly identified. However, it is important to note that the
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magnitude of coefficient related to education (i.e. average rate of return) is higher in the IV-
based estimation than in the OLS-based estimation. In fact, the above result is not unusual:
Psacharopoulos and Patrinos (2004), based on an extensive review of the studies related to
returns to education, observe that IV-based estimates are often higher than the OLS-based
estimates of the returns to education.

Although differences are found in terms of the magnitude of coefficients related to control
variables between OLS and IV models, no significant difference is found in terms of their signs
and statistical significance levels.

The coefficient associated with age is positive and significant for both models, implying that self-
employment earnings increase with an increase in the owner’s age, as age may reflect their
experience, too. However, the coefficient associated with age-square is negative and significant,
indicating that self-employment earnings increase with an increase in the owner’s age up to a
certain age, after which they start to decrease.

The coefficient associated with females is negative and statistically significant, implying that
females account for lesser earnings than males in self-employed businesses.

More importantly, the coefficient associated with SC and ST people is negative and significant
for both models, implying that SC and ST people account for lesser earnings than non-SC/ST

people.

Surprisingly, the coefficient for minority religious community is positive and statistically
significant for both models (OLS and IV).

Further, the coefficient associated with people living in rural areas is negative and significant,
implying that rural self-employed people account for lesser earnings than urban self-employed

people.

Interestingly, the coefficient for self-employed people belonging to families with self-employed
businesses as their principal activity is positive and significantly related to earnings. This may be
because when self-employment is the main source of income for a household, they put more
effort into it in order to ensure their survival.

Finally, having social capital—such as membership of a business community, religious
community, or political party—has a positive and significant impact on earnings from self-
employment businesses across all the models.

5.2 Double-selection models

Apart from the aforementioned issue of potential endogeneity, another serious issue that arises
here is sample selection bias, as selection of only self-employed individuals may not generate a
random sample. In order to correct the sample selection bias of the earnings equation, we
adopted a double-selection model, considering the selection of employment participation at the
first stage of selection and choice of self-employment at the second stage of selection. We first
estimated these two selection equations separately and then used a bivariate model considering
their interdependency. The self-selection models identify the factors that determine both
employment participation and choice of self-employment. The results of both the univariate and
bivariate self-selection models are presented in Table 4.
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Table 4: Determinants of selection of employment participation and self-employment in India

Single probit estimations

Bi-variate probit estimations

Employment participation Choice of self-employment Coefficients Marginal
Coefficients Marginal Coefficients Marginal Emplqym_ent Choice of self- effects
effects effects participation  employment
Age 0.017*** 0.006*** 0.011*** 0.001*** 0.016*** 0.015*** 0.001***
(0) (0) ) (0) ) ) (0)
Female -1.369*** -0.435%** -0.838*** -0.043*** -1.368*** -0.758%** -0.037%**
(0.007) (0.002) (0.013) (0.001) (0.007) (0.013) (0.001)
SC and ST 0.255*** 0.088*** -0.19%** -0.008*** 0.251%* -0.17%* -0.004**
(0.008) (0.003) (0.014) (0.001) (0.008) (0.013) 0)
Minorit 0.004 0.001 0.103*** 0.005*** 0.005 0.107*** 0.004***
y (0.009) (0.003) (0.014) (0.001) (0.009) (0.014) (0.001)
Education level - 0.008 0.003 0.128** 0.007*** 0.008 0.14%** 0.005**
primary (0.01) (0.003) (0.018) (0.001) (0.01) (0.018) (0.001)
Education level - 0.253*** 0.088*** 0.286*** 0.016*** 0.253** 0.316*** 0.015%*
middle (0.01) (0.003) (0.017) (0.001) (0.01) (0.017) (0.001)
Education level - 0.19%** 0.066*** 0.361** 0.023*** 0.19%** 0.397** 0.021%*
secondary (0.012) (0.004) (0.019) (0.002) (0.012) (0.019) (0.001)
Education level - 0.266*** 0.094*** 0.39%** 0.026*** 0.265** 0.434%* 0.024%**
higher secondary (0.014) (0.005) (0.022) (0.002) (0.014) (0.022) (0.002)
Education level - 0.478** 0.176** 0.421%* 0.03*** 0.48*** 0.478** 0.031%*
undergraduate (0.018) (0.007) (0.025) (0.002) (0.018) (0.025) (0.002)
Education level - 0.673** 0.254*** 0.316*** 0.02%* 0.667*** 0.399*** 0.027**
post-graduate (0.024) (0.01) (0.033) (0.003) (0.024) (0.033) (0.003)
Rural 0.172%* 0.056*** -0.308*** -0.016%** 0.166*** -0.293%** -0.01%**
(0.008) (0.003) (0.012) (0.001) (0.008) (0.012) (0.001)
Married 0.994*** 0.33%** 0.632*** 0.033*** 0.995** 0.604** 0.029**
(0.008) (0.003) (0.014) (0.001) (0.008) (0.014) (0.001)
Dgﬁ;?gﬁé of -0.141%% -0.046%*  -0.053**  -0.002** -0.14%% -0.059%*  -0.003***
community (0.012) (0.004) (0.019) (0.001) (0.012) (0.018) (0.001)
Member of caste 0.084*** 0.029*** -0.05** -0.002** 0.084*** -0.041* -0.001
group (0.014) (0.005) (0.022) (0.001) (0.013) (0.021) (0.001)
Member of -0.094*** -0.031*** 0.025 0.001 -0.094*** 0.008 -0.0003
political party (0.018) (0.006) (0.027) (0.001) (0.018) (0.026) (0.001)
Agsg‘ﬁa at/ ward -0.005 -0.002 -0.003 0 -0.005 -0.007 -0.0003
panchay; (0.008) (0.003) (0.013) (0.001) (0.008) (0.013) (0.0004)
meeting regularly
Constant -1.167*** -2.197*** -1.159%** -2.41%**
(0.012) (0.022) (0.012) (0.025)
athrho 0.639
(0.01)
tho 0.564
(0.007)
yﬁgtrf;tgns 204565 204565 204565
X 86665.63 15615.26
LR chi2(16) 6835961
Wald chi2(32) 0 0 : 0
Prob > chi2 2
Pseudo R2 033 0.20
- -87473.58 -30837.69 -115739.67
Log likelihood

Source: author’s estimation based on IHDS data for 2011/12.
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Table 4 shows that the results for determinants of both employment participation and choice of
self-employment are almost similar, based on univariate and bivariate selection models. All
educational levels are positive and significantly related to participation in employment. With an
increase in the level of education, the coefficient also increases, ie. the probability of
participating in the labour force increases with an increase in the level of education. However,
with an increase in the educational level, the probability of engaging in self-employment
increases only until Undergraduate educational level before starting to decrease, an indication
that highly educated individuals with an educational level of Postgraduate and above prefer not
to engage in self-employment.

Moreover, age is positively and significantly related to both employment participation and
engaging in self-employment.

Females display less likelihood of joining either the labour force or self-employment businesses
than males.

People belonging to SC and ST communities show a greater likelihood of joining the labour
force. Once they join the labour force, they are less likely to choose self-employment.

Similarly, the likelihood of people in rural areas joining the labour force is greater, but they are
less likely to choose self-employment.

Married people are more likely both to join the labour force and to engage in self-employment.

Controlling for the above selection models, we subsequently estimated the earnings equations for
self-employed individuals in India, which are presented in Table 5.

Table 5 presents the results of the earnings equations based on univariate corrections for
selection biases and bivariate corrections for selection biases. The coefficient for years of
education is positive and statistically significant across all the models, but with a varying
magnitude. The results show a substantial difference in terms of the magnitude (value) of
coefficients of control variables across different types of selection models, whereas there is no
significant difference in the signs and statistical significance levels of the variables, except for
coefficients related to the variables ‘female’ and ‘married’. Moreover, the sign and statistical
significance levels of the control variables in the selection models are also consistent with OLS
and IV models, except for coefficients related to the variables ‘female’ and ‘married’. The
coefficient associated with females is negative across all models, but is not statistically significant
for the single selection model for selection with employment participation or for the bivariate
probit selection model. Most importantly, IMRs for both employment participation and choice
of self-employment are statistically significant, showing the importance of correction for
selection bias when estimating the returns to education for self-employment.
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Table 5: Determinants of earnings from self-employment businesses in India based on different types of selection

models

Single selection

Heckman with

Heckman with

Double selection

selection for selection for Unlvatrjl.ate Bivariate probit
employment self- pro '.t correction
S correction
participation employment
0.048*** 0.074** 0.065*** 0.048***
Education-years (0.004) (0.006) (0.007) (0.004)
0.014%** 0.027*** 0.021*** 0.015***
Age (0.005) (0.006) (0.006) (0.005)
-0.0002*** -0.0002*** -0.0002*** -0.0002***
Age-square (0.0001) (0.0001) (0.0001) (0.0001)
-0.001 -1.075%** -0.561** -0.005
Female (0.162) (0.19) (0.254) (0.162)
-0.345%** -0.402%** -0.461*+* -0.344*
SCand ST (0.036) (0.051) (0.054) (0.036)
Minority 0.133*** 0.197** 0.193*** 0.132%**
(0.027) (0.034) (0.034) (0.027)
Rural -0.533*** -0.684*** -0.715%** -0.531***
(0.028) (0.069) (0.069) (0.027)
-0.269** 0.502%** 0.145 -0.267**
Married (0.114) (0.143) (0.184) (0.115)
Household’s principal activity is 0.389*** 0.391%** 0.393*** 0.389***
business (0.025) (0.025) (0.025) (0.025)
Business in home or in a fixed -0.055** -0.057** -0.055** -0.055**
place (0.026) (0.026) (0.026) (0.026)
0.209*** 0.21*** 0.209*** 0.209***
Member of business community (0.039) (0.039) (0.039) (0.039)
0.185*** 0.115%** 0.153*** 0.184***
Member of religious community (0.039) (0.038) (0.04) (0.039)
-0.057 -0.065 -0.086* -0.057
Member of caste group (0.044) (0.045) (0.045) (0.044)
0.207*** 0.196*** 0.22%* 0.207***
Member of political party (0.053) (0.052) (0.053) (0.053)
Attend panchayat/ ward meeting -0.046* -0.046* -0.045* -0.046*
regularly (0.026) (0.026) (0.026) (0.026)
10.815*** 8.034*** 8.956*** 10.805***
Constant (0.29) (0.644) (0.7112) (0.29)
Inverse Mills Ratio for employment -0.567*** -0.539***
participation (0.176) (0.177)
Inverse Mills Ratio for choice of 0.776*** 0.732%** -0.563***
self-employment (0.255) (0.256) (0.177)
Number of observations = 9457 9457 9457 9457
F= F(15, 9440)= F(15, 9440)= F(15, 9439)= F(15, 9440)=
185.25 185.16 174.97 185.23
Prob > F = 0 0 0 0
R-squared = 0.239 0.239 0.24 0.239
Root MSE = 1.055 1.055 1.055 1.055

Source: author’s estimation based on IHDS data for 2011/12.

5.3 Estimation by different educational levels

Since the studies by Duraisamy (2002), Iversen et al. (2010, 2011), and Vasudeva Dutta (20006,
show the importance of estimating returns to education at different levels of education, we have,
in addition to estimating average returns to education years, introduced dummies for different
levels of education, ie. Primary, Middle, Secondary, Higher secondary, Undergraduate, and
Postgraduate and above. Here, Illiterate/Below Primary is considered as the reference category.
Determinants of self-employment earnings at different levels of education are presented in

Table 6.
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Table 6: Determinants of self-employment earnings at different levels of education

No selection

Single selection

Double selection

_Heckmar_l Heckman Univariate -
. with selection . . . Bivariate
OLS without for with selection probit robit
selection for self- correction probu
employment employment correction
articipation
0.019*** ° 8.013** 0.021** 0.025** 0.013**
Age (0.005) (0.006) (0.01) (0.01) (0.006)
-0.0002%*** -0.0002*** -0.0002*** -0.0002*** -0.0002***
Age-square (0.0001) (0.0001) (0.0001) (0.0001) (0.0001)
-0.523%** 0.032 -0.672 -0.919 0.03
Female (0.041) (0.23) (0.708) (0.705) (0.231)
-0.28*** -0.356*** -0.313** -0.613*** -0.355%**
SCand ST (0.028) (0.041) (0.157) (0.18) (0.041)
Minority 0.13%** 0.13%** 0.147* 0.255*** 0.129%**
(0.027) (0.027) (0.085) (0.09) (0.027)
Education level - Primary 0.116*** 0.115*** 0.139 0.279** 0.115%**
(0.038) (0.038) (0.112) (0.118) (0.038)
Education level - Middle 0.298*** 0.224*** 0.347 0.562** 0.225%**
(0.035) (0.045) (0.231) (0.236) (0.045)
Education level - Secondary 0.485*** 0.428*** 0.547* 0.862*** 0.429%**
(0.04) (0.045) (0.29) (0.301) (0.045)
Education level - Higher 0.644*** 0.567*** 0.711* 1.028*** 0.567***
secondary (0.046) (0.055) (0.311) (0.321) (0.055)
Education level - Undergraduate 0.791*** 0.654*** 0.863*** 1.13%** 0.654***
(0.052) (0.073) (0.335) (0.34) (0.073)
Education level - Postgraduate
and above 0.968*** 0.784*** 1.022%** 1.13%* 0.786***
(0.069) (0.099) (0.26) (0.26) (0.098)
Rural -0.488*** -0.538*** -0.54** -0.929*** -0.536***
(0.024) (0.03) (0.246) (0.27) (0.03)
0.089** -0.295* 0.2 0.421 -0.295*
Married (0.036) (0.155) (0.522) (0.521) (0.156)
Household’s principal activity is 0.393*** 0.393*** 0.393*** 0.391%** 0.393***
business (0.026) (0.026) (0.026) (0.026) (0.026)
Business in home or in a fixed -0.05** -0.049** -0.051** -0.051** -0.049**
lace 0.025 0.025 0.025 0.025 0.025
P 0‘204**2 0‘202**’)* 0‘204***)k 0‘202**’)* 0?202**’)*
Member of business community (0.04) (0.04) (0.04) (0.04) (0.04)
0.151*** 0.192%** 0.142** 0.136** 0.1971%**
Member of religious community (0.038) (0.041) (0.057) (0.057) (0.041)
-0.033 -0.059 -0.042 -0.125* -0.059
Member of caste group (0.045) (0.045) (0.059) (0.064) (0.045)
0.182*** 0.2 %+ 0.186*** 0.247*** 0.2 %**
Member of political party (0.056) (0.057) (0.059) (0.063) (0.057)
Attend panchayat/ ward meeting -0.042 -0.042 -0.043 -0.045* -0.042
regularly (0.026) (0.026) (0.026) (0.026) (0.026)
10.066*** 10.985*** 9.544*** 7.408*** 10.979***
Constant (0.122) (0.377) (2.452) (2.5) (0.378)
Inverse Mills Ratio for -0.619** -0.767***
employment participation (0.247) (0.264) -0.617**
Inverse Mills Ratio for choice of 0.206 15 (0.248)
self-employment (0.971) (1.034)
Number of observations = 9460 9460 9460 9460 9460
F(20, 9439)= F(21, 9438)= F(21,9438)= F(22,9437)= F(21, 9438)=
F= 136.51 130.68 130.04 125.18 130.65
Prob > F = 0 0 0 0 0
R-squared = 0.24 0.241 0.24 0.241 0.241
Root MSE = 1.055 1.054 1.055 1.054 1.054

Source: author’s estimation based on IHDS data for 2011/12.

Table 6 presents the results of earnings equations based on no correction for selection bias,
univariate correction for selection bias, and bivariate correction for selection bias. The results do
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not show a significant difference in the sign or statistical significance levels of variables across
different types of selection models, excepting two variables (‘female’ and ‘married’). The
coefficients for different educational levels are found to be positive and statistically significant.
Moreover, the magnitude of the coefficient increases with an increase in the level of education
for all the regression models. Moreover, the sign and statistical significance levels of the
coefficient associated with the other control variables remain consistent even after introducing
the different educational dummies in the regression equations. Surprisingly, the coefficients
associated with Primary and Middle educational levels are not statistically significant in the case
of the Heckman selection correction model with selection for self-employment.

6 Estimated rate of returns to education

Although a large number of studies during the last five decades have concentrated on estimating
the rate of returns to education for wage employment among different socio-economic groups,
comparatively few studies have concentrated on self-employment, especially for the Indian
economy. Even fewer have considered endogeneity and selection issues together, while
estimating the rate of returns to different levels of education. Estimates of the average rate of
returns to education in respect of self-employment in India are presented in Table 7.

Table 7: Estimated average rate of returns to education in respect of self-employment in India

Single selection Double selection
Heckman Heckman with
oLSs with selection . Univariate  Bivariate
) v selection for - -
without for probit probit
; 2SLS self- . .
selection employment correction correction

participation employment

Average rate of

. 5.6 9.4 4.8 7.4 6.5 4.8
returns to education

Source: author’s estimation based on IHDS data for 2011/12.

Table 7 shows that the average rate of returns to education in self-employment in India is
positive across different selection models. However, the value differs across different models.
The average rate of returns to education based on the IV model is much higher than all the other
estimates (OLS as well as other selection models). In fact, the above result is not unusual:
Psacharopoulos and Patrinos (2004), based on an extensive review of the studies related to
returns to education, observe that IV-based estimates are often higher than the OLS-based
estimates of returns to education.

In addition to estimating the average rate of returns, following the studies of Psacharopoulos
(1989, 1994) and Duraisamy (2002), we have estimated the rate of returns of per year of
education across different levels by:

rk = (Bk- Pk-1)/Yx 4)

where 1is the rate of returns of per year of education for the 4th level of education; Bk and Bii
are the coefficients for the 4th level of education and immediate previous level of education,
respectively (depicted in Table 7); Yiis the number of years of education within the £th level of
education.

It is also important to mention that one needs to pursue 5 years, 3 years, 2 years, 2 years, 3 years,
and 2 years of education to complete the Primary, Middle, Secondary, Higher secondary,
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Undergraduate, and Postgraduate levels of education. Using eq. (4), the rate of returns to
education from Middle level to Postgraduate level can be estimated. Therefore, following

Vasudeva Dutta (2000), we have estimated the rate of returns to the Primary level of education
by:

I'primary = (Bprimary) / (Yprimary) (5 )

where fprimary, Bprimary, a0d Yprimary tepresent the rate of returns, coefficient, and years of schooling at
the Primary level of education, respectively.

The estimated rates of returns to education in self-employment across different educational
levels for different models are presented in Figure 4.

Figure 4: Estimated rates of returns to education in self-employment across different educational levels

16.00
14.00
é - 12.00
> g 10.00
o § 8.00
G2 6.00
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5 o 4.00 -
2.00 g \
0.00 .
Primary Middle Secondary Higher Undergraduate = Post-graduate
Secondary
oLS 2.32 6.08 9.34 7.96 4.90 8.83
Employment selection 2.31 3.63 10.20 6.91 2.92 6.51
Self-employment selection 277 6.96 9.97 8.19 5.07 7.96
Univariate selection 5.57 9.46 14.97 8.31 3.40 0.00
Bivariate selection 2.31 3.64 10.20 6.92 2.90 6.61
e OLS Employment selection === Self-employment selection === Univariate selection Bivariate selection

Source: author’s estimation based on IHDS data for 2011/12.

From Figure 4 it can be seen that the rate of returns to education in self-employment increases
with an increase in the educational level up to Secondary education before starting to decrease.
After Undergraduate level, it again shows an increasing trend. The trend of movement of the rate
of returns across different educational levels is similar for the different selection models.
However, the estimated za/ue of the rate of returns for different levels of education is very
sensitive to the specification of selection models. A comparison of the univariate selection model
and bivariate selection model shows substantial differences in the value of the rate of returns to
education. This points to the need to exercise a fair degree of care in the choice of an
appropriate model for estimating the rates of returns to education at different levels and for
drawing inferences therefrom.

7 Conclusion

Given the importance of education in influencing people’s earnings in general, the focus of this
study was to analyse the returns to education in respect of non-farm self-employed businesses in
India, using nationwide individual- and household-level data provided by India Human
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Development Survey (IHDS) for the Indian economy for the year 2011/12 with corrections for
potential endogeneity and a double-selection model for the Mincerian earnings equation.

A descriptive analysis of returns to education shows a consistent increase in mean earnings with
an increase in the educational level in India. Moreover, the results, based on univariate and
bivariate selection models, point to the possibility of increased labour force participation with an
increase in educational level. However, with an increase in educational level, the probability of
engaging in self-employment increases up to the Undergraduate educational level but starts to
decrease thereafter. The coefficient for years of education is positive and statistically significant
for all the models, but with a varying magnitude. The results show a substantial difference in the
magnitude of coefficients with respect to the control variables for different types of selection
model, but it is important to note that there is no significant difference in the sign and statistical
significance levels of the variables. Moreover, the coetficients for different educational levels are
positive and statistically significant, with the magnitude of coefficients increasing with an increase
in the level of education.

The average rate of returns to education in self-employment in India is positive for different
selection models. However, the value differs across different models, implying that the
estimation of returns to education is highly sensitive to the specifications of the models,
considering the issues of selection bias and potential endogeneity. Further, the average rate of
returns to education based on the IV model is much higher than all other estimates (OLS as well
as other selection models), supporting the observation of Psacharopoulos and Patrinos (2004)
(based on an extensive review of the studies related to returns to education) that IV-based
estimates are often higher than OLS-based estimates of returns to education.

Further, the trend in the movement of the rate of returns across different educational levels is
similar for the different selection models. However, the estimated va/ue of the rate of returns
across different levels of education varies with the type of selection model. A comparison of
univariate selection and bivariate selection models reveals a substantial difference in the value of
the rates of returns to education. An estimation of the rate of returns to education in self-
employment is indeed essential if relevant educational policies are to be framed and educated
youth encouraged to engage in self-employment in order to utilize their entrepreneurial talents;
these, in turn, may even help address problems such as educated unemployment and
underemployment in the economy. Therefore, care should be exercised when choosing an
appropriate model(s) for estimating the rate of returns to education and drawing policy
implications therefrom.
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Appendix

Table Al: Descriptions of the variables used in different regression equations

Variables

Socio-economic and demographic
characteristics

Descriptions

Age Age of the self-employed individual

Age-square Square term of the age

Female Female = 1 if the self-employed individual is female
Ref: Male =0

SC and ST SC and ST = 1 if the self-employed individual belongs to the socially
disadvantaged groups (schedule caste and schedule tribe)
Ref: Non-SC and ST =0

Minority Minority = 1 if the self-employed individual belongs to a religious

Education level - Primary
Education level - Middle

Education level - Secondary
Education level - Higher secondary
Education level - Undergraduate

Education level - Postgraduate

Rural
Married

Business-related factors

Household’s principal activity is
business

Business at home or in a fixed place

Social capital
Member of business community

Member of religious community
Member of caste group
Member of political party

Attend panchayat/ward meetings
regularly

minority community (i.e. non-Hindu)
Ref: Hindu =0

Education level - Primary = 1 if the self-employed individual
completed primary school education

Education level - Middle = 1 if the self-employed individual
completed middle school education

Education level - Secondary = 1 if the self-employed individual
completed secondary education

Education level - Higher secondary = 1 if the self-employed
individual completed higher secondary education

Education level - Undergraduate = 1 if the self-employed individual
completed undergraduation

Education level - Postgraduate = 1 if the self-employed individual
completed post-graduation education

Ref: Self-employed individual does not have any formal schooling =
0

Rural = 1 if the self-employed individual belongs to rural areas
Ref: Urban =0

Married = 1 if the self-employed individual is married

Ref: Single

Household’s principal activity is business = 1
Ref: Other activities are the primary activity = 0

Business at home or in a fixed place = 1
Ref: business in moving place =0

Member of business community = 1

Ref: Non-member of business community = 0

Member of religious community = 1

Ref: Non-member of religious community = 0

Member of caste group = 1

Ref: Non-member of caste group =0

Member of political party = 1

Ref: Non-member of political party =0

Attend panchayat/ward meetings regularly = 1

Ref: Do not attend panchayat/ward meetings regularly = 0

Source: author’s estimation based on IHDS data for 2011/12.
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Table A2: Descriptive statistics of the variables used in the regression equations

No. of Standard
Variables observations Mean deviation Minimum Maximum
Log(earnings) 9,460 10.89 1.21 4.38 16.25
Age 9,569 42.99 12.87 5 98
Age-square 9,569 2014.28 1193.84 25 9604
Female 9,569 0.13 0.33 0 1
SC and ST 9,569 0.18 0.39 0 1
Minority 9,569 0.22 0.42 0 1
Education level - Primary 9,569 0.16 0.36 0 1
Education level - Middle 9,569 0.27 0.44 0 1
Education level - Secondary 9,569 0.17 0.38 0 1
Education level - Higher secondary 9,569 0.11 0.31 0 1
Education level - Undergraduate 9,569 0.09 0.28 0 1
Education level - Postgraduate 9,569 0.04 0.19 0 1
Rural 9,569 0.48 0.50 0 1
Married 9,569 0.85 0.36 0 1
Household’s principal activity is
business 9,569 0.68 0.47 0 1
Business in home or in a fixed place 9,569 0.76 0.42 0 1
Member of business community 9,569 0.09 0.29 0 1
Member of religious community 9,569 0.13 0.33 0 1
Member of caste group 9,569 0.09 0.28 0 1
Member of political party 9,569 0.05 0.21 0 1
Attend panchayat/ward meetings
regularly 9,569 0.28 0.45 0 1

Source: author’s estimation based on IHDS data for 2011/12.
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