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ABSTRACT

TECHNICAL AND VOCATIONAL EDUCATION AND TRAINING IN INDIA: A

STUDY OF CHOICE AND RETURNS

Namrata Tognatta

Rebecca A. Maynard

India has made remarkable progress and achievedine&rsal enrollment in
primary school education. However, the qualityesrhing and progress beyond primary
education are of concern; nearly 50 percent df fiftaders are unable to read second
grade material and retention rates at the secorneelare quite low. The higher
education sector has also shown impressive grouttfabes several challenges around
inequitable access and low quality. Low outcomdabatsecondary and higher education
levels have resulted in a significant deficit inpdayable and vocationally trained
individuals in the workforce. Evidence shows thetj14 percent of new entrants to the
workforce are likely to have a college or graduddgree. Research also shows that over
the long-term low outcomes at the secondary antseosndary levels are likely to
translate into low lifetime earnings and well-being

In light of low educational and employment outconsicy in India has focused
on skill development through the technical and wiocal education and training (TVET)
sector. The primary objective of these policiemisignificantly improve the rate at
which youth and young adults participate in thesgmams. However, there is limited

research evidence on TVET in India.

vi



This dissertation addresses the need for empeMdence on TVET to enable the
policy dialogue on meeting the country’s educafod training challenges. Specifically,
it examines the role of individual, household aratm-level factors in human capital
investment decisions, especially as those mightedb participation in vocational
education and training. Since the expected retiareslucation and training are a key
determinant of investment decisions, the dissertatxamines the economic returns to
vocational education and training in India. Finatlye dissertation examines the impact
of secondary-level vocational education on highostlsompletion rates and
postsecondary enrollment among participants.

Large-scale secondary and primary data are usexhpirical models to address the
guestions posed above. The findings thus genepagsent reliable, generalizable
estimates that have the potential to inform tharitlirection of policy in vocational
education and training in India. The findings akdentify groups differentially affected
by current policies and can thereby be used toemddnequitable access to and

stratification in education and training programsndia.
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Chapter 1: Introduction

Technical and vocational education and trainingEETYissues have received
much attention this past decade and TVET topice lmeen the focus at global forums
organized by the United Nations Educational, Sdienand Cultural Organization
(UNESCO), the Organisation for Economic and CultDevelopment (OECD), and the
International Labour Organization (ILOMajor world reports related to TVET have
been released to document these discussions duttine direction of the vocational
education sector. While TVET discussions in OECD countries havessed various
topics ranging from shortages of skilled workersigfkalia, Portugal, Spain), retention
and completion rates at the secondary level (E&gJand, Denmark), to regional
imbalances in development (Germany and Korea) (grR2006), in emerging and less-
developed countries TVET discussions have focuseichproving economic growth and
competitiveness, and addressing issues around saclasion and equity
(Psacharopoulos, 1997).

In developing countries specifically, the receninds of debate around TVET are
driven by concerns around the supply and dematabof (World Bank, 2013). The
imbalance in the supply and demand of labor has b#gbuted to massive demographic
shifts (“youth bulges”) (World Bank, 2013), the diging nature of work and

technological innovations (Grubb, 2006), low se@ydducation outcomes, especially

1 Third International Congressn TVET organized by UNESCO in 201@lobal Dialogue Forum on
Vocational Education and Trainingrganized by ILO in 2010.
2 TheWorld Development Report on Jal2913);EFA Global Monitoring Reporf2012) on ‘Youth and
Skills’; OECD Reviews of Vocational Education and Trainirigearning for Job$2010);Technical and
Vocational Education and Training for the TwentysFiCentury — UNESCO and ILO Recommendations
(2001).
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among females (World Bank, 2012), poor flow of imhation between employers and
job seekers, and a mismatch between skills, agpsaéind labor market needs
(Aggarwal et al., 2011; World Bank, 2012). Whiléarens in the TVET sector are not the
only identified solutions to correct labor marketbialancey they have been in the
spotlight in several developing countries (WorlchBa2012; 2013) and guide the focus
of this dissertation.

India currently faces several of the educationlabdr challenges described
above. Nearly 50 percent of fifth graders in Ingii@ unable to read second grade
material, and the dropout rate at the secondaryaddbvel is nearly 30 percent
(Kingdon, 2007). Further, only a small proportidiabor force entrants (14 percent) are
likely to have a college degree or some vocatitiaaiing (Confederation of Indian
Industries, 2009). In response, policymakers hacaded on expanding skills training
opportunities at the secondary and postsecondegltlé&ven though TVET at the
secondary school level has not been popular iralfidliak, 2002), one of the aims of a
recent secondary school-level reform, Reshtriya Madhyamik Shiksha Abhiyan
(Government of India, 2009a; RMSAJs to attract and retain students in secondary
school by introducing vocational content at theoselary level. Similarly, the recent
National Skill Development Poliggovernment of India, 2009b), targets expanding
TVET opportunities through public-private partnepshand aims to train 500 million

people over the next 10 years.

3 See the World Bank (2013) report dobsfor a detailed discussion on this topic.
4 Other policy instruments, not discussed here gtaggowth in the manufacturing sector.
5 The 2009 RMSA policy targets improvements in seleoy education in India.



There has been relatively little academic debaterasearch on TVET policy and
practice in developing countries. The bulk of aafalé research pertains to OECD
countries. The research from developing countsessant and what is available tends to
be narrowly focused on employability of TVET grathgaMoreover, existing studies do
not articulate an explicit theory of action thapkins how a vocational program should
work and the impact it should have (Grubb, 2006)Xeéveloped and developing
countries alike, the research has tended to igseues of who is served by TVET
programs and whether reforms reach the target grthat they purport to serve.

In light of the current expansions envisioned fMET in India, some critical
guestions must be raised. What factors motivatecgzation in TVET? What are the
economic returns to TVET for the individual and tleisehold? Does participation in
TVET in secondary school improve future educatiarad labor market outcomes? There
has been no published research from India thahtteguately addressed these questions.
Further, the evidence from other developing coasthas been largely missing in the
case of determinants of participation or ambiguaubke case of TVET returns and
impact of secondary TVET

There are several reasons to advance our undairggaof how individuals make
decisions regarding participation in vocationalgyeons, including the types of programs
they chose and the returns they expect from ppdiicig in these programs. First, a
recurring topic in policy discussions concernstihpes of education and training
opportunities that must be provided to best meznhteds of society and individuals.

Individuals make decisions regarding accessingathcand training programs from the

6 Evidence from extant research is discussed in €h&p



secondary stage and beyond. Understanding thisideanaking process around human-
capital investments, and the kinds of informatiod aesources that are used in order to
make these decisions is valuable for effectivegyadind program formulation.

Second, it would also be useful to gain an undadshg of the factors that
mediate or moderate the human capital investmarisida-making process of
individuals and families. This would be especi&lpful in identifying circumstances
that lead to inequitable access or differentiaffg certain groups.

Third, most discussions around vocational edunatie focused on whether the
sector igesponsiveo the needs of stakeholders. The issues exterahbeiiose related
to manpower forecasting, institutional policies angply-side activities to how
vocational education is perceived and used by tpailation (Psacharopoulos, 1988).

Fourth, the TVET sector in India is a complex eystoffering a wide array of
educational and training options for individualsidterent levels of educational
attainment. There is significant variation not only in the égof programs offered
(broadly, TVET programs can be classified as “fdfroa“informal”), but also in the
proportion of participants and profiles of partaiyis across types of TVET programs.
While “formal” TVET programs in India have receivedme research attention, little is
known about “informal” TVET and the participants evaccess these programs.

This dissertation begins to address some of the gapVET research in India
using multiple secondary data sources, includirtgpnally representative surveys, as
well as primary data collected from one state ohidnThis dissertation poses three broad

guestions —

" Chapter 2 provides a detailed description of tM&T sector in India.



1. What are the determinants of TVET participationndia?
2. What are the individual economic returns to TVETndia?
3. What is the impact of TVET in secondary schoolsdmool completion and

further enrollment?

The findings from this empirical analysis have plo¢ential to provide evidence
based on which future TVET policy can be formulafBide evidence also has the
potential to inform the development of a more neanapproach towards the evaluation

of these policies in the future.



Chapter 2: Structure of TVET in India

This section presents a brief overview of the $tmecof TVET in India drawing
from the descriptions provided in Agrawal (2012)a8na (2010), and the World Bank
(2006). The role of TVET in India is also brieflisdussed.

The structure of TVET in India is complex, ashie tase in most of the world.
About 17 different ministries within the governmgmbvide and finance various TVET
programs. Although the bulk of TVET provisions| fahder the purview of the education
and labor departments (Agrawal, 2012), since TV&a fconcurrent subject, the centre
and states share responsibility for provision oEn the country (Sharma, 2010). The
terms ‘vocational education’ and ‘vocational traigirefer to two distinct strands of
TVET in India, but are often used interchangeablpcational education programs are
offered as part of the formal education cycle whsneocational training programs fall
outside of the formal school cycle (Agrawal, 2012).

At the secondary school level, TVET is managedhieyMinistry of Human
Resource Development ([MoHRD] or, the Education &&pent) and governed by the
schem@on the ‘Vocationalization of Secondary Educatiavhjich was introduced in
1987. As part of this scheme, students can o farcational curriculum in grades 9 to
12 at any of 6,500 public secondary schools ofteviocational options. The range of
vocational courses offered as part of this schemedes disciplines like agriculture,

health and home sciences, education and techn@dogyhusiness and commerce

8 As per the Constitution of India, the concurrésitis concerned with relations between the unih the
states, and includes items like education, crinlaal economic and social planning, and so on.
® Centrally sponsored schemes (CSS) or ‘schemespaial fiscal transfers from the central governime
to state or local governments.
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(Sharma, 2010). Students going through the forraehtional education system at the
secondary school level can continue their educatiadhe general education system or
access vocational training options available apitstsecondary level (like polytechnics,
also managed by the education ministry, and offediploma-level programs in
engineering and technology trades) (Agrawal, 2012).

The TVET programs managed by the Ministry of Laimoindia are classified as
‘vocational training’. These options include theatsmen Training Scheme’ (CTS) and
the ‘Apprenticeship Training Scheme’ (ATS) and am¢side of the formal schooling
cycle (Sharma, 2010; World Bank, 2006).

The CTS was designed to equip youth with skillsgiamductive employment and
ensure the needs of the labor market were beinguittetr steady flow of skilled
industrial workers (Sharma, 2010). The ‘Industfigdining Institutes’ (ITIs) were set up
as part of this scheme and offer certificate-l@gelrses in about 115 trades. The ITls
have relatively flexible entry requirements — stutdecan enroll upon completion of 8
grades of schooling as well as after graduating bahool. This flexibility makes ITIs
accessible to secondary school leavers as wetirapleters. The duration of the
programs offered ranges from three months to atbweé years. Similar programs are
offered at private institutions called Industriabihing Centres (ITCs). In total, there are
about 6000 ITIs and ITCs currently operating iniénd

Through the ATS, industries or establishments adfgrenticeships in about 140
trades covering agriculture, engineering, health@aramedical, home science, and so
on. Like the ITls, these programs also have flexdaitry criteria making them accessible

to school leavers. The ATS is managed by bothetheation and labor departments
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(Sharma, 2010; World Bank, 2006). Depending ortridde and the level of prior
education and training of the student, it can tagdveen 4 months to 4 years to gain

various levels of certification in a selected trade

ACADEMIC TECHNICAL VOCATIONAL
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!

Masters Degree
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Professional
] Degree
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’ Industrial ) )
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Figure 1 The TVET system in India (Adapted from World Bagk06)

Besides the formal structure of TVET describedvabdndia also has a large
private and informal network through which TVETpiovided. The private, informal
providers include non-government organizations (% ©@ommunity polytechnics, adult
education centers, and establishments providiraynmdl apprenticeships. These
programs primarily offer relatively short-term tmaig opportunities to informal sector

workers (Sharma, 2010). The absence of any sysitedwiumentation or research on
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TVET provisions outside of the formal offerings neakhe informal network somewhat

of a black box.

2.1 Challenges facing TVET in India

The expansion of the TVET sector in India is a oese to various educational
and employment challenges facing the country. Tmext within which TVET operates
is described below. Some of the challenges facMgTrthat come in the way of
fulfilling its objectives are also discussed.

While elementary education in India is nearly unsag, the country faces major
challenges at the secondary level (Planning Conmoms2013). Low participation rates
and high dropout rates at this level result in lpgbportions of youth and young adults
lacking the skills to successfully compete in thiedr market. The universalization of
elementary education has contributed to the expardfithe secondary and tertiary
education systems to accommodate larger numbetsidénts continuing their education
beyond the primary grades. The lack of educatiahskills required for gainful
employment in formal sectors of the economy, cadipgh declining employment
opportunities in rural areas, has contributed ghhevels of urban migration and rising
numbers of youth seeking jobs in the unorganizedaformal’ sector of the economy,
which currently employs nearly 90% of all workers.

The TVET system is considered a policy lever desigio improve equity and
reduce unemployment rates especially among yoathnbe the demand for higher
education, provide skills to keep up with changetechnology, and build a knowledge

economy. But the TVET system faces several chadlemad is failing on many of these
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counts (King, 2012). The literature cites seveoala, economic and political factors
that create challenges for the TVET sector. Theseedated to perception and status
issues, a mismatch between demand and supply,dalitygof TVET programs and
employability of TVET graduates, and mismanagenaétie sector (ILO, 2003; World
Bank, 2006).

That TVET is associated with low-status manual wamkl low-paying jobs in
India is often cited as a reason for low partiaggratrates in TVET (Tilak, 2002). In a
survey of high school students in three distri¢tldia, Aggarwal, Kapur & Tognatta
(2011) found that students, irrespective of theademic achievement, aspire to careers
in technology, medicine, finance and education, aedess interested in occupations
traditionally targeted by TVET programs. Studemtd gouth are interested in disciplines
that are traditionally viewed as high status.

Reports examining the effectiveness and efficieafcC)VET programs conclude
that most programs offered at TVET institutions iarelevant to the current needs of the
economy. Further, the lack of financing, resoureasl, networks with industries and
employers translate into outdated curricula anidittg programs, that produce
unemployable graduates (ILO, 2003; World Bank, 2008

Finally, the fragmented management system adoptetthé TVET sector and
lack of coordination between national-level andestavel bodies, leads to duplication of
functions, diverse accountability, and a narronahgoles and responsibilities. As a
result, there is a preoccupation with all aspettsmancing while more substantive
functions related to upgradation and monitoring emaluation of programs have been

ignored (World Bank, 2006).
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While TVET programs in India and other countries @ewed as a “second
class” option for education and training, the latlstructural and financial resources for
the sector has prevented any change in this pevogiprough the improvement of TVET
outcomes. But, the tendency of policymakers toTO8ET as a catchall solution to

educational and labor market problems has kepives as a policy tool.
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Chapter 3: Review of Literature

This chapter discusses the major theories grourtimgesearch in education and
training decision-making. It also reviews the evide from research on TVET and
education, in general, highlighting key indicatmigntified to influence TVET
participation and returns. The chapter begins withief discussion on what is meant by

‘technical and vocational education and trainiray’ the purposes of this dissertation.

3.1 Definition: Vocational Education/Training

Vocational education and training goes by varicaimes, such as career and
technical education, technical education, vocatiedacation/training, skill
development, and technical and vocational educatnehtraining. Across advanced and
developing economies, vocational education andammihg programs are offered at
various types of institutions, including schoolslleges, public and private vocational
institutions, on the job, and at informal settitige the home or community (Grubb &
Sweet, 2004; Karmel, 2011; Chappell 2003). Moreptrey are offered at various levels
within the education system. The United Nationgituie of Statistics (JUN-UIS]; 2006)
has identified students at four different levelshd International Standard Classification
of Education — from level 2, which correspondsawér secondary education, up to level
5, which corresponds to the first cycle of highéueation.

In its ‘Revised Recommendations for Technical "odational Education and

Training’, UNESCO (2001) provides a definition farcational education and training
12



that reflects the shifts over time in thinking abatnat constitutes vocational activities.
The shift has been from a view of vocational edocaqjuite narrowly in terms of
preparing individuals for a particular job or ocatipn to a vision of it as a strategy for
addressing various educational, economic, and Isolgjectives. ‘Technical and
Vocational Education and Training’ (TVE'f)is defined aga comprehensive term
referring to those aspects of the educational pssdavolving, in addition to general
education, the study of technologies and relatéehses, and the acquisition of practical
skills, attitudes, understanding and knowledgetnetato occupations in various sectors
of economic and social liff(UNESCO, 2001). As such, TVET includes all aties
undertaken at various stages, from secondary ts@usndary and on-the-job training.
This dissertation focuses on TVET activities atgbeondary and postsecondary level,

regardless of the type of institution providing thening.

3.2 Theoretical Frameworks

Most theoretical models of investments in educa#ind training have been
conceptualized within an economic or sociologicahfework or a combination of the
two. Economic models, and the human capital madphtrticular (Becker, 1962;
Schultz, 1961), have been applied to research ocagidnal decision-making since the
human capital theory was first proposed in the $96Be human capital model posits
that individuals (or households) malational choices regarding investments in
education and training with the ultimate goal ofalbaing direct costs and foregone

earnings against the benefits that will be accfuat the education/training. These

191 follow the UNESCO convention and use ‘TVET’ &fer to vocational education and/or training.
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models assume that information regarding (percéiwedjes is especially important, but
that nonmonetary factors are also important (Beck@93). This suggests that, other
things equal, the demand for education will bergjey when benefits are expected to
accrue over a longer period, and when the disc@tetis relatively low. The economic
model also recognizes the role of individual apiéihd individual/family preferences in
investment decisions (Becker, 1993).

Human capital theory has three weaknesses. Ohatig bverlooks the fact that
individuals often have imperfect or incomplete mhation about the value of education
and training. Second, human capital investmentstats are often based on information
other than monetary rewards, such as informatiotnernealth of the labor market and
prospects for different types of education (Borghanal., 1996). Finally, the human
capital model fails to explain how students gath@armation regarding wages, the
prospects associated with different types of edocand training options, and how they
develop different preferences.

While economists have addressed the first two amsaegarding imperfect
information and the exclusion of labor market fasts by including measures of wage or
enrollment elasticity in their models (Borghansiket 1996), the third concern has been
largely ignored.

The sociological literature fills in some of thegags in the human capital model
and conceptualizes education decisions withintas&tainment framework (Perna,
2006). Educational aspirations (based on demogragtaracteristics and academic
achievement) are seen as influencing human capiestments (Hossler et al., 1999).

More recent literature, such as that reviewed ga@ind Singh (2002), draws heavily on
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the work of Bourdieu (1986) and Coleman (1988)xpla&n differences in educational
attainment. Dika and Singh (2002) posit that socaglital enables individuals to access
resources through social networks and relationsdmpls‘build capital”, while cultural
capital is more indicative of class status andmattes such as cultural knowledge,
language skills, artistic and literary pursuitsgd & on. These forms of capital are
hypothesized to create norms and standards thatieage educational attainment,
engagement and achievement and are instrumerdaveloping human capital
(Coleman, 1988). Further, the social context alith habitus an internalized set of
dispositions and preferences, contributes to aiviohehl’s attitudes, expectations and
aspirations (McDonough, 1997) and, together, tlogatoontext and habitus determine
an individual's options (Horvat, 2001).

Researchers have used a variety of measures af sod cultural capital to study
education and training decisions. For examplesdhmave included, measures of family
structure, parent-child interactions, parents’ imement in schools, parents’
expectations, parents’ education, and intergermralticlosure (Dika & Singh, 2002). In
addition, school and community characteristics Haaen found to influence enrollment
decisions and are included as indicators of strattontext (McDonough, 1997; Perna
& Titus, 2005).

Perna’s (2006) criticism of the sociological modsl¢hat, while they clarify how
students and families gather information (and a@rgdaoup differences in information
accumulation), they fail to clarify how this infoation influences decisions. Perna
(2006) combines elements of the economic and smgal tradition in her theoretical

framework of college access. This model assuméstwmnomic utility maximization is
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influenced by several layers of context within whitnested. In the context of TVET,
the model would posit that individual demand fairiing is influenced by perceived
costs and benefits, which in turn is affected leyitidividual's real and perceived ability,
preferences, and degree of risk-aversion. Theggmare influenced by four contextual
layers; (1) habitus or internalized mores, (2)dbleool and community context, (3) the
higher education context, and (4) the general §atanomic and policy context. Thus,
the variation in enrollment decisions is examing@dunction of the resources used or

available to students during the decision-makiragess.

3.3 Determinants of Participation in TVET
The variables found to be important in explainindividual demand for TVET
are classified as demand-side, or supply-side ifaciine demand-side variables include
those related to characteristics of the indivicared household, and the supply-side
variables are those that measure costs, beneftg#utional characteristics, and labor
market indicators hypothesized to influence denfandVET. A discussion of how the
influence of these factors varies by demographitetisions (age, gender, ethnicity, and

urbanicity) is also included.

3.3.1 Academic achievement
That students who tend enroll in TVET are loweriegimg, on average, has
popular consensus and has been used to describ€ pacipants in developing and

developed countries (Agodini et al., 2004; Agrawdl]12; Rothman, 2008). This is a
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logical inference given the relatively low eligibyl requirements and status accorded to
TVET options. However, there is limited empiricaldence showing that academic
achievement or abilitinfluencesTVET participation. Findings from studies that do
examine the influence of academic achievement crsid@s to enroll in TVET are
ambiguous and vary by context and type of TVET.

In a study conducted by Mathematica (Agodini etz004) in the U.S., findings
showed that students with lower academic achievegaed low educational aspirations)
were more likely to enroll in high school TVET thatherwise identical students. The
study also found that controlling for academic aekiment, participation rates were
similar for African American and White students, il@tHispanics were less likely to
participate.

But in studies outside the U.S., contrary findihgse been reported. Aypay
(2003) compared the determinants of enrollmenecosdary academic schools versus
secondary vocational schools amongst a conveniamoele of 873 studeritsand found
that students with higher academic achievementguared as prior GPA) were more
likely to enroll in vocational schools than in gesleacademic schools. Although the bias
in the sample due to nonrandom selection and arfoghesponse rate raise some
guestions about the trustworthiness of his findirsgsilar results were reported in the
case of Thailand (Moenjak & Worswick, 2003). Thisdy used nationally representative
data to examine factors related to participatiothiwian econometric framework. Using

a probit choice model, the authors found that atecachievement was positively and

™ Surveys were distributed to 2100 students, yigl@imesponse rate of about 41%.
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significantly related to upper secondary TVET elmeints for males (but not for
females), controlling for other household and raeglaharacteristics.

While the association between achievement and gumtslary enroliment is by
and large positive and significant at the postsdaonlevel, it varies by type of TVET.
In Australia, TVET options at the postsecondaryelamclude traineeships,
apprenticeships, and TVET programs offered by pudolid private institutions. The latter
offer a wide range of TVET options correspondingaoious levels of certification from
lower level certificates to advanced diplomas (Su&008). A study of these programs
shows that students of lower academic ability (mesby skills in literacy and
numeracy) are more likely to enroll in apprentiegpshtraineeships and programs
offering lower level certificates. But entry into&/ET programs offering higher level
certificates is associated with students of higtielity and aspirations (Ainley, 2005;
Curtis, 2008).

These findings suggest that the role of educatiattainment as a determinant of
TVET is more complex at the secondary level thaihafpostsecondary level, and should

be examined in relation to other contextual andhenuc indicators.

3.3.2 Household income

Most studies looking at the relationship betweeunsetiold income, educational
pursuits, and labor market outcomes have founddimlid income to exert a positive,
although small, influence on enrollment decisiddshrman & Knowles, 1997; 1999;
Behrman et al., 1994; Duraisamy, 2002; Psacharopp@B89). However, the true effect

of household income on TVET enrollments has befitudlit to isolate and studies show
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ambiguous results (Foley, 2007; Perna & Titus, 2@ndefur et al., 2005; Teese &
Walstab, 2008). Thus, although household inconaa isnportant demand-side
determinant, it must be examined carefully.

There are several challenges in establishing caekdionships between family
income and various educational outcomes includimrglement. In their review of over
40 studies, Behrman & Knowles (1999) noted thattlaén issues are endogeneity and
multicollinearity. Because household income is elated with unobservables such as
parents’ preferences towards human capital invegsne®LS estimates of household
income are likely to be biased (Mani et al., 20@Bhrman and Knowles (1999) find that
most studies examining the effect of householdrme@n human capital investments
also include other household characteristics (gareducation, school characteristics,
and so on) in the model. Since these variableblalg to be correlated with household
income, the estimates on income could again betidewnward. As a result, some
studies have used instrumental variables in antafficaddress the endogeneity of the
income variable. In most cases, these studiesrootifiat the OLS estimates for income
are downward biased (Glewwe & Jacoby, 1995; P&l42Chaudhury et al., 2006).

Amongst the TVET studies reviewed, Sandefur e28l05) used a sociological
framework to examine the influence of family resms;, specifically parental education
and family income, and aspects of social capitaledsrminants of enrollment in
certificate courses, 2-year college, and 4-yedegselin the United States. The social
capital indicators included family structure, numbgsiblings, parent expectations,
parent-child discussions regarding school actisjtietergenerational closure, and

Catholic school attendance. Results showed thdesta from high-income households
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have a higher probability of enrolling in 4-yeatlege and a lower probability (although
positive and significant) of enrolling in certifigaprograms and 2-year colleges. The
study also found that the effect of household ine@iminishes when social capital
indicators are included in the model. Similar evicke was found by Perna & Titus
(2005) in their examination of 2-year and 4-yedtege enrollment. The coefficient on

household income was positive and significant fgeadr college enroliments.

3.3.3 Parents’ education

Parents’ education is consistently identified ie literature as an important
predictor of human capital investment decisionsh{(Ben & Wolfe, 1987; Birdsall,
1982; Lillard & Willis, 1994; Tansel, 2002). Furthenaternal and paternal education
appears to have slightly different effects on ttlecation and training decisions for boys
and girls (Behrman, 1999; Birdsall, 1982; Dostidd&araman, 2006). The findings from
these studies are mostly consistent with each atheishow that father’s education
positively influences enrollment decisions of bdibys and girls, while the education of
the mother has a stronger positive influence orcatilonal attainment of girls in the
household. These differences have been explainditedpasis of bargaining models
(Kambhampati & Pal, 2001) that argue that malefanthle heads have different
utilities, and budget constraints, and thus maKergint decisions (Hoddinott, 1992).

The role of parents’ education specifically widgard to TVET enroliments at the
secondary level has not received much attentioe.®ason may be that the role of
parents or household factors diminishes at thesposhdary level in general.

Nonetheless, the few studies that have examinerktagonship have reported positive
20



linear relationships between parents’ education@8T participation (Curtis, 2008;
Fullarton, 2001; Moenjak & Worswick, 2003). HoweyEullarton’s (2001) examination
of TVET demand in Australia found that as pareetiication increases, students are less

likely to enroll in secondary-level TVET.

3.3.4 Social and Cultural capital

Social capital indicators are commonly includednodels of educational
outcomes (Dika & Singh’s 2002) but not specificalyTVET research. The former
studies typically show that social capital indigatare positively linked to enrollment in
education and training (Aypay, 2003; Sandefur et28105; Perna & Titus, 2005).
However, Dika and Singh (2002) also raise concejgiinc methodological issues that are
important to consider when interpreting these figdi

Of the TVET studies that examined the impact ofaamapital on TVET
decisions, Aypay (2003) found that parent-chilccdssions about school were positively
related to enrollment in academic schools and negjgatrelated to enrollment in
vocational schools; and parent guidance was negjatiglated to enrollment in both
types of schools.

Sandefur et al. (2005) found slightly differentuks. They modeled social capital
indicatorsinsidethe family (family structure, number of siblingsdaparental
expectations) and thoseitsidethe family (school changes, intergenerationalwies
parental involvement in school activities and p&saiool contact about academic
matters). Results showed that after controllingofarents’ education and income and

students’ prior achievement, parent expectatioagemi-child discussions, and parent-
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school involvement improved the probability of TVEAS well as 4-year college)
enrollments.

Finally, Perna & Titus’s (2005) study examined eliéintial access to social
networks across ethnic and income groups. Theilteesuggest that social capital
indicators are not only positively associated weitther 2- or 4-year college enrollment,
but that the relationship between social capitdidators and enrollment is different for
African American and other youth. Measures of pastudent discussions were less
predictive of college enrollment among African-Amecans than non African American
students, but measures of parent-school relatipasiere more predictive for African-
Americans than non African Americans. The studg &sind a strong significant

relationship between the volume of resources aededs social networks at the school.

3.3.5 Costs and benefits

According to the human capital theory (Becker, 29hultz, 1961), perceived
marginal costs and marginal benefits are vital meitgants of investments in education
and training. Costs, in this context, include tiveat costs of education and the
opportunity costs associated with attending edanatr training. Benefits encompass a
range of things such as increases in productivity @gnitive skills, better economic and
health outcomes, and improved social status (D&Kergdon, 1999). Although limited
in volume and challenged by data and study desiigniesearch generally reveals
findings that are consistent with theory—namelyt tasts are negatively associated with
decisions to enroll in TVET and benefits are posily associated with enroliment

decisions (Chandrashekhar & Mukhopadhyay, 2006b&ri988; Kremer et al., 2004).
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Grubb (1988) offers the most detailed examinatiothe economic model of
decisions to enroll in TVET, or specifically, commty colleges. He uses state-level
data between 1970 and 1980 to accomplish two g@glexamine the role of economic
conditions and labor markets on state-level comtyudllege enroliment rates, and (2)
estimate the legislative demand for community g&lenrollment examining the political
conditions that drive this decision. Student dem@merationalized as rate of enroliment
in community college) is estimated as a functiotudfon costs, opportunity costs
(operationalized as average annual income for nsalddemales between 18-24 years
with 12 grades of schooling), returns (separatstineated for males and females),
unemployment rate in the state, growth of profesaioccupations in the state, lagged
enrollment rates, and a set of dummy variablesdoious ethnic groups. The results of
this analysis show that tuition is significantlyga¢ively associated with enroliment
decisions and the effect of opportunity costs isaignificant. Other economic studies

(Corman & Davidson, 1984; Perna & Titus, 2005; 8lkJd 982) show similar results.

Challenges in computing good measures of expeetadhs to education have
contributed to a dearth of research that relatsrat return to enrollment decisions
(Behrman, 2010). However, there have been sevierdies that use data on earnings
instead of using information axpectedr perceivedeturns (Jensen, 2010). For
example, Grubb (1988) examined the relationshipvbetbexpectedeturns

(operationalized as the ratio of earnings of thegk 1-3 years of college to those with

2 The unit of analysis in all of these studies, séneeone by Perna & Titus (2005), is the statetben
geographic unit. The estimates therefore, mighfestdifom some aggregation bias.
23



high school degrees) and enrollment decisions andd a positive relationship.
However, he also reported that the relationship maiged to females.

Two empirical investigations used experimental datestablish the link between
perceived benefits and enroliment decisions (Jer&#0; Nguyen, 2008). As part of a
cluster-randomized trial in the Dominican Repubdittidents at randomly selected
treatment schools were provided information onrétarns to different levels of
schooling in the Dominican Republic. Using datarfreurveys administered before the
intervention and a year following the interventitime study found that treatment
students’ perceptions of returns were more accaradethat the rate of enrollment in
secondary education had gone up compared to tliae aontrol group (Jensen, 2010).
Similar results were reported from an experimestiadly conducted in Madagascar
(Nguyen, 2008).

Although the findings described above do not ptewslear validation for the
significance of costs and benefits on enrolimewigdens in all contexts and at all levels

of education, there is a strong theoretical basistfeir inclusion in demand models.

3.3.6 Quality

The quality of education and training is considemadmportant supply-side
factor expected to affect the demand for educatimhtraining (Hansushek, 1995;
Kremer, 1995). Again, there is limited literatunme this issue specific to TVET as
opposed to education in general. However, ovetadljiterature generally supports the
theory of positive associations between educatiquality and enrollment (Birdsall,

1985; Glewwe & Jacoby, 1994; Tansel, 2002).
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Higher quality is associated with higher enrollngeamnd early and timely
enrollments. However, a major methodological @rajk in this research is the fact that
the quality measures may themselves be biasedi€Bisen is that students of higher
ability are more likely, than their lower abilitpanterparts who apply, to be selected into
schools/institutions with more and better resoureadactor that can introduce bias in
the coefficient estimate of the quality measurerfMa al., 2009). Researchers have used
Heckman'’s selection correction method to accounsébool choice and address this
issue (Glewwe & Jacoby, 1994).

Only Grubb (1988) has examined the influence ofiyuaithin a TVET
framework. His measure of quality is the proportddrcommunity college graduates
receiving vocational degrees rather than degregeneral academic subjects. This
measure is meant to capture the vocational diffexéon available in the community
college curriculum. The results of his study shbet there is a negative relationship
between the two variables. In the context of Gratdbudy, the results imply that as the
vocational content offered by a community collegereases, students are less likely to

enroll.

3.3.7 Labor market indicators

The unemployment rate, profile of industries oruggations in a region, and
growth of different types of occupations have besed as labor market indicators in
demand studies (Grubb, 1988; Walstab, 2008). G(L888) argues that the role of
unemployment (and other labor market indicatorsy dsterminant of school enrollment

is ambiguous and difficult to interpret becauses¢éheariables may indicate the future
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economic benefits of getting an advanced degreteoopportunity costs of attending
school, or current labor market opportunities aldé to part-time students. He finds no
relationship between unemployment rate and communitege enrollment decisions
but he does find a small positive relationship lestwthe growth rate of professional
occupations and community college enrollment (Grdl9188).

Contrary results are reported in a more recentraligh study (Walstab, 2008).
The study uses regression methods to estimateldtese importance of demographic
and economic factors on TVET patrticipation rated famds that regional labor market
conditions and the industrial profile of a regioqpkain up to 40 percent of the variation
in regional participation rates. Low unemploymeates and a large proportion of
workers employed in hospitality, manufacturing, aetil are positively associated with
participation in all types of TVET. Further, comipay participation rates across public
and private providers, the study finds that ecomrdiators are stronger predictors of

enrollments at private institutions than publictitogions.

3.4 Returns to TVET
The literature on the returns to education is aast has received significant
attention within the field of education economiBgKinell, 1995; 1996; Kingdon et al.,
2008; Psacharopoulos & Patrinos, 2004; Patrinaes ,€2006; Schultz, 2004). Several
studies have discussed the methodological isssesiated with estimating market
(Behrman & Deolalikar, 1995; Card, 1999; 2001; Malo, 2003; Schultz, 2004) and
non-market returns (McMahon, 2001) to educatiodeweloped and developing

countries. Research on the returns to TVET (Grabb2; Long & Shah, 2008; Meer,
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2006), however, is relatively sparse and more ghercase of developing countries
(Duraisamy, 2002; Grootaert; 1990; Moenjak & Wordyi2003; Psacharopoulos &
Patrinos, 1993).

Historically, studies estimating the rate of rettoreducation found larger returns
for lower levels of schooling (Psacharopoulos, )98ubsequent studies however, have
found the returns function to be U-shaped, withrétarns increasing with each level of
education up to the secondary or higher secondagg nd then gradually declining at
or beyond the college level (Colclough et al., 2009

Studies examining the returns to TVET in developmogntries have estimated
returns to TVET in general (Duraisamy, 2002), tooselary-level TVET (Moenjak &
Worswick, 2003; Psacharopoulos & Patrinos, 1993), @mpared returns to formal and
informal training (Grootaert, 1999). As noted byliGhes (1977), OLS estimates of
returns often suffer from self-selection bias andtted variable bias that must be
accounted for in wage equations. The studies ifieditieach control for self-selection
using Heckman’s (1979) two-stage procedure, whiiclwa for estimating participation
in wage work and estimating wages in a simultanegustion framework.

Duraisamy (2002) uses nationally representativeesudata at two time points
(1983 and 1993) to estimate the returns to acadeduication and TVET in India. The
model is estimated separately for males and fenaaidsirban and rural residents but
does not control for any household or context Iéaetors. The findings indicate that,
controlling for years of education the returnstechnical diploma/certificate” programs

(Duraisamy, 2002; p 620) are higher than the rettorcollege education. Further, the
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returns are highest for those in the youngest agert (15 to 29 year olds) and returns to
TVET for rural residents are higher than for TVEArcipants in urban areas.

Moenjak and Worswick’s (2003) study estimates reguo TVET at the higher
secondary level in Thailand, controlling for sevendividual and family characteristics
including marital and migration status, parent'si@tion, parent’s occupation, location,
and household size. They also find statisticalghkr returns to secondary TVET than
general education at the same level. PsacharapantbRatrinos (1993) found similar
results for secondary TVET in seven out of 11 L&merican countries.

Grootaert’'s (1990) examination of formal and infafmVET in Cote d’lvoire
takes a more nuanced approach and estimates wagesreonditional upon the sector of
employment. His study uses a large-scale survdp00 households in Cote d’'Ivoire.
Controlling for several demographic and househbhtacteristics, as well as for costs of
TVET, the results indicate that in contrast to falmVET, the private returns to informal
TVET are significantly lower. Further, his examioatby the sector of employment
finds that schooling, and postsecondary formal T\AE significantly associated with
employment in the public sector. He also finds ttedree attainment is more strongly
associated with public sector employment than yekeslucation. In contrast, the private
sector values the type of TVET for employment deais. Thus, those receiving informal
TVET are more likely to obtain work in the informedctor. In general, the study
estimates that the returns for both types of TVifngal and informal) are about 10
percent for each year of TVET.

The studies reviewed show positive significanames to TVET programs. But

the lack of research in this area limits the geimhility of these findings. Further, data
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constraints in several developing countries impbt reported estimates perhaps suffer

from some degree of bias and must be interpretddaaution.

3.5 Impact of TVET

Studies examining the impact of TVET programs aneegally context-specific
(Agodini & Deke, 2004; Plank, 2001; Kemple et @D08) owing to the varied nature of
TVET and variations in delivery across contextsnblibeless, researchers have
conducted cross-national examinations of the ouésoofi TVET programs (Hanushek et
al., 2011; Psacharopoulos, 1993). The outcomesurezaby these studies have focused
on dropout prevention (Agodini & Deke, 2004), hggthool completion (Plank, 2001),
and labor market outcomes. Recently, researchlbasamked at the impact of TVET
participation over the lifecycle (Hanushek et 2011). The methodological problems
encountered in evaluating the outcomes of TVET (Rg801) and the mixed results
from studies make it difficult to generalize fingsacross settings.

In the United States, research on TVET has congbesaluations of traditional
career and technical education programs offerguliblic high schools as well as the
Career Academies programs. The latter are highotddased learning communities
organized around a vocational theme that integreaelemic and TVET curricula and
provide students work-based learning opportun{tesnple et al., 2008). Career
Academies have been well researched using randdroaerolled designs. Findings
from MDRC'’s (Kemple et al., 2004; 2008) rigorouglatyear follow-up of program
participants indicates that while students at high-of dropping out were more likely to

stay in school until the end of high school, thegram had no impact on high school
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completion rates per se. But high school completvas higher in Career Academies
than the national average. For students who entéaeeler Academies at low or medium
risk of dropping out were also more likely to finieigh school, and during that time
showed increased participation in career developmaivities. At the postsecondary
level, Career Academies were seen to have no ingpegbstsecondary enrollment.
Again, postsecondary outcomes were higher amornigists at Career Academies (and in
the control group) than the national average. Tipgaict on average monthly earnings
was positive and persisted throughout the followpapod. While this impact was more
stable among young men, for women it was not siizdify significant over time.

Further, students who entered the Academies atrisgtof dropping out were seen to
have the strongest labor market outcomes.

Other U.S. studies have examined the impact of sagiool TVET on dropout
behavior (Agodini & Deke, 2004; Plank, 2001). leithstudy Agodini and Deke (2004)
compare the probability of dropping out among “wamaal concentrators® and those in
general academic programs. They find no differenckopout rates in the two groups.
But their study finds that students who want tospierthe vocational track are less likely
to dropout when enrolled as “vocational concentsitaather than as “vocational
explorers**. Plank’s (2001) study suggests slightly differntiings. His study used
transcript data to compute the ratio of careertanldnical credits to academic course
credits of high school students. He concludestti@probability of dropping out of high

school is significantly reduced with a ratio oféerTVET courses to four academic

13 “yocational concentrators” are required to take¢hor more courses in a single occupational arda a
three fewer low-level academic courses (Agodini &B, 2004).
1% The study defines “vocational explorers” as stislémbroader occupational training programs where
they can take courses in a variety of occupatiansds (Agodini & Deke, 2004).
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credits. Plank’s (2001) study does not controldioy of the selection issues in comparing
students who take a combined curriculum to othstesits in the sample and thus must
be interpreted with caution.

Research on the impact of TVET on educational abdr outcomes outside of
the United States has also had mixed results. Hiehust al. (2011) recently used an
international sample of labor market outcomes fad@OECD countries to compare
outcomes of individuals with general educationhose with TVET. The study adopted a
difference-in-differences approach to control felestion bias, as well as propensity
score matching and included several controls fokpgund characteristics and ability.
While there was significant variation in estima&esoss countries, the overall results
showed that individuals with general education Haweer initial employment outcomes
and wage patterns than those with TVET. Over fieeycle (as early as age 50),
however, those with general education experiengleeniprobabilities of employment,
while the initial advantages of TVET participantsahish.

The impact of TVET in developing and emerging ecoi®s has also received
some attention. In the case of Latin America, Paaagoulos (1993) examines the impact
of secondary-level TVET on earnings in 11 Latin Aio&n countries. He finds that in
seven countries, TVET graduates have significamtijrer gross earnings than general
secondary education students. In some cases thegaof TVET graduates are up to 20
percent higher. The study finds that after contrglfor costs of schooling and foregone
earnings, the impact on individual earnings is @igynificantly positively higher in four

countries.
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A more rigorous study is conducted by Malamud & fbgches (2010) in
Romania. They use a regression discontinuity deg&@D) to examine the shift from
vocational education to general education and coelpaor market outcomes of
students affected by the shift in policy. Contraglifor a range of background
characteristics and omitted variable bias throinghuse of RDD, the study finds no
difference in labor market outcomes, as measurezhipioyment status and wages,
between those in the TVET track and those in timege education track.

The study of impacts of TVET has largely focuseceomployment and wage
outcomes. While some research from OECD countkpboees the effect of TVET on
educational outcomes, in most cases the results @en mixed. This is largely due to
the lack of methodological rigor in study desigrs. Ryan (2001) notes, controlling for
the effects of selection along with the varied nawf TVET delivery within and across

countries, makes TVET evaluations a complex endeavo
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Chapter 4: The Predictors of Participation in Techncal and Vocational

Education and Training in India

A review of the literature on the predictors oftgapation in TVET programs
reveals that there are various limitations to bngda consensus on the factors associated
with demand for TVET. Besides the paucity of reskathe nature of TVET complicates
research in this area. Yet, the TVET literaturevtes some direction on the factors that
are most likely to influence TVET enrollment deorss. Student educational attainment
and aspirations (Agodini et al., 2004; Aypay, 2008rtis, 2008; Moenjak & Worswick,
2003), perceived costs and benefits of TVET progré@handrashekhar &
Mukhopadhyay, 2006; Grubb, 1988; Kremer et al., 20Bousehold income (Sandefur et
al., 2005), parents’ education (Curtis, 2008; Ftila, 2001; Moenjak & Worswick,

2003), indicators of the quality of TVET optionsr(Bb, 1988) and the macroeconomic
context (Grubb, 1988; Walstab, 2008) have beenddarhave an association with
participation decisions. This direction is usefubuilding a conceptual model for
studying demand in developing countries where MET sector is relatively nascent and
undergoing massive restructuring and expansion.

In the case of India, changes in TVET policies himoeised on expansion of
programs, along with the development of a comprgirergualification and certification
framework to recognize skills acquired through mial apprenticeships. These policy
measures are designed to meet the national tar{gkiing” 500 million Indians by
2020 (King, 2012). Programs to improve the tecHraepability and quality of new and

existing institutions have also been initiated flRiag Commission, 2013). One
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motivation underlying this redesign is to make TMET system more “demand-driven”
(Federation of the Indian Chambers of Commerceliathastry [FICCI], 2012; Planning
Commission, 2007; UNESCO-UNEVOC, 2013). For reaghssussed earlier, there is
also a need to make the TVET system more focuseddoridual users. An
understanding of user-related issues thus far éas based on descriptive information on
participation rates. More recently, an attemptlheesn made to examine the aspirations
and constraints faced by youth and young adulésaessing TVET opportunities, albeit
through descriptive methods (Aggarwal et al., 20A1CCI, 2012). Findings from these
surveys indicate that limited awareness about T@gflons and the perceived “low
status” of TVET-related careers are correlated WNHET participation decisions
(Aggarwal et al., 2011). Examining these questibinsugh rigorous, empirical work is
critical given the scale and cost of proposed rafoin the sector.
This chapter attempts to fill in some of the gapsur understanding of the factors that
predict TVET participation in India by addressiig following questions —

1. What are the predictors of TVET participation, ¢ohing for district-level

variation, in India?
a. Do the predictive relationships vary by type of TVE formal or
informal?
2. Are the predictive relationships for TVET particijpa different for males and

females?
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4.1 Conceptual framework
Building on extant research, a conceptual modptaposed for the Indian
context and tested empirically using data fromtgonally representative large-scale
survey. The proposed framework builds on humantabgnd sociological theories and
models education and training investment decisasnsifluenced by various social,
economic and political factors within the househth@ community, and society. The
proposed conceptual model (illustrated in figur@@&ws largely from previous work

(Perna & Titus, 2005; Perna, 2006) on access aode&ln postsecondary enrollment

decisions.
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Figure 2 Proposed conceptual framework for studying irdiral demand for TVET in
India

The proposed model posits that enrollment decisiefisct cost-benefit

assessments that are impacted by a variety of xtoiafactors. In the Indian context,
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these influences include those at the individudl family level, those operating in the
community, in the postsecondary education spackaamacro levels.

At the individual and family level, educationataabment and prior achievement,
household income and parents’ education, along @éthographic indicators (age,
gender, urbanicity, and marital status) influeneeision-making. The role of social
capital, although seen to contribute significamlgxplaining group differences (Perna,
2006), is excluded from the analytic model for teasons. Firstly, as noted by Dika &
Singh (2002), the use of social capital in estingagnroliment decisions is often
governed by data limitations and leads to erroneouseptualizations of social capital.
Nationally representative datasets available imalihdve so far not collected any
information on social and cultural capital indiaatcand until recently, research
examining educational outcomes in India have netl®cial capital indicators.
Therefore, there is no evidence of how well theskcators perform in empirical models
for India. Recently, lyengar (2012) used qualitatmethods to examine the role of social
capital in school participation in one districtlnoflia. She found little evidence that social
capital was linked to education discussions anasaets within the family or within the
village/community.

At the individual/family level, the model has bestapted from Perna’s (2006)
model in two ways. First, marital status has besded to other demographic variables.
In the Indian context, marital status is an impatr@emographic dimension of interest
but to date, it has not been discussed in the ThMEfature. Studies on educational
participation in India note that in the case ofgyiexogenous) marriage practices and the

gender division of labor in the household influesoeollment and participation decisions
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(Dréze & Sen, 1995). Research confirms that ‘ageatiage’ variables are particularly
important in explaining female participation in edtion and training in India (Kingdon,
2010).

Second, the model hypothesizes that occupatioeatige or occupational status
considerations influence individual and family dgans on TVET enrollments. While
occupational status has not been studied in logialitative research indicates that
TVET is often rejected based on its associatioih Vatv-prestige occupations (Agrawal,
2012). So far, no occupational status index orlammeasure has been developed for the
Indian context.

At the level of the community, social and cultunakms have been shown to
influence enrollment decisions. In the Indian cahteocio-cultural norms related to
patriarchy and perceptions around female educamahemployment have been found to
significantly explain gender variations in enroliméBoissiere, 2004; Kingdon, 2007;
Pal, 2004).

Moving up to the postsecondary or higher educatmtext, institutional
characteristics and quality of education and tregrare predictive of TVET enroliment.

Finally, the social, economic and policy contexhypothesized to have both
direct and indirect effects on TVET enrollment. §mcludes labor market indicators that
describe the economic context (for e.g. unemployregn, growth in certain types of
occupations), demographic factors that describadloc@l context (for e.g., changes in
the proportion of working age adults), and the eité public-private partnerships
representing the policy context (for e.g., expam&bTVET services through public-

private partnerships). The role of macro contexiatdes has not been studied in the
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Indian context but is relevant to incorporate givecent changes in the TVET sector in
the country.

Following the conceptual model depicted above, @ dldummarizes the specific
factors hypothesized to affect TVET enrollmentndib. However, due to data
constraints (discussed below), the variables ieqtaeses were not included in the

empirical analysis.

Table 1

Factors hypothesized to predict participation inEVin India
Demographic Individual /Family = Community Postsecondar Macro Context

Controls Level Level Level
Age Schooling (Community  Size of TVET Unemployment
wage rate) sector rate
Gender Social Group (Norms) (Quiality) (Job Growth)
Urbanicity Household Income (Occupational (Cost)
Prestige)
Marital Parents’ Educatior (Access to (Access to
Status electricity) TVET)
Household (Access to (Access to
Occupation roads) college)
Household Size
(Ability)

(Social Capital)
(Cultural Capital)

Note Factors in parentheses cannot be included ianbb/tic models for this study due
to data limitations.

Indicators of individual ability, social and culall capital, and social norms were
not included in the analytic model as there is vailable data on these measures. While
some large-scale surveys have gathered informatidhese constructs those surveys

lack detailed information on participation in TVET.
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Occupational prestige or occupational status sdad@e been constructed using
factor analysis of data on individuals’ rankingsvafious occupations (Nakao & Treas,
1989). However, this information is unavailable fioe Indian context and therefore not
included in the analytic model proposed here.

Previous examinations of the quality of TVET itigiions in India have focused
on employability of TVET graduates, the teachingreng methods at TVET
institutions, networks with employers and industemd their funding mechanisms. While
these could serve as indicators of quality of TVME&Stitutions information on these
indicators has not been collected in any systematiantifiable way.

Although survey data do not include informationtbe cost incurred by an
individual to participate in TVET, reports indicdteat the cost of attending public TVET
institutions is negligible. The cost of private TVFon the other hand, is significantly
higher and could present barriers to entry (Tilatia.). These data were not
systematically collected or available for inclusiarthe present analysis.

The effect of supply side factors like growth lire number of jobs and expansion
of TVET services is best captured in a longitudinamework. Longitudinal data

capturing these indicators along with data on pigdtion in TVET is not available.

4.2 Methods
This study is a departure from previous attempisnderstand TVET
participation in India in that it examines partigijpn decisions through empirical
analysis of large-scale survey data and examirsriahypothesized to affect TVET

decisionmaking beyond those at the individual amaiskhold level.
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4.2.1 Data

Data for this study were drawn from the Nationainke Survey Organization’s
(NSSO) Employment and Unemployment Survey (SchebijeSpecifically, the 61
and 66" rounds of the NSSO were used. The Employment arariployment Survey
has been conducted by the NSSO every five yeats 4i872. The 6iround, conducted
in 2004-2005 was the first time that informationpanrticipation in TVET was collected
as part of this survey. A second round on particypan TVET was collected in 2009-
2010 as part of the 8&ound. The 6% and 66' rounds of the NSSO include a nationally
representative sample covering all states and ueiomories in the country (except those
inaccessible throughout the year due to infrastinecbr conflict). The 2004-2005 panel
includes 124,680 households, and the 2009-2010 paredes 100,957 households.

The Employment and Unemployment surveys gather alathree key areas
critical to this research study. First, the surirejudes questions on educational
participation for all members in sampled householdiés includes information on
“current attendance” (for those below 30 yearsge)as well as “highest level of
education completed”. Second, the survey captiumesgrained information on
educational participation detailing the kind of edtion (general, technical or vocational)
that was accessed, the type of institution thatati@nded, the field of training, the
duration of training, and consequent employmentames. Third, the survey collects
detailed information on employment outcomes ohallsehold members above 15 years
of age, including occupational and wage detaild, @amemployment spells. Background

and demographic information from the survey iséidko household characteristics,
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educational participation, and employment outcouossg unique household and person
identifiers.

In addition to the data described above, two aollti sources of data were
accessed. First, information on the supply of TVEStitutions was gathered from the
website of the Directorate General of Education @raining (DGET} in India. These
data include information on the number of instdns (public and private) in each district
of the country. Second, district-level data onfi@irsince the 1950s was accessed from
official records. For each district for which raafifdata was available the average rainfall
over the past ten years was computed and useé préisent analysis. Table 2 provides a

description of all the variables used in the engpiranalysis.

Table 2

Description of variables from Employment and Unewplent Survey (Round 61 - 2004-
05 & Round 66 - 2009-10)
Source: Employmen
Variable & Unemployment Description
Survey (NSS)
OUTCOME VARIABLES

Categorical variable indicating
participation in vocational education -
Vocational Round 61 (2004-05) coded '1' if participated in formal
Education Round 66 (2009-10) vocational education, '2' if
participated in informal vocational
education, and '0' otherwise
Round 61 (2004-05) Continuous variable indicating
Round 66 (2009-10) duration of training program in weeks
. Round 61 (2004-05) Categorical variable indicating field
Field of TVET Round 66 (2009-10) of training

DEMOGRAPHIC VARIABLES
Round 61 (2004-05)
Round 66 (2009-10)

Duration of TVET

Age Age in years

'3 http://dget.gov.in/
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Round 61 (2004-05) The quadratic term for age

Round 66 (2009-10)

Round 61 (2004-05) Dummy variable for gender - coded
Round 66 (2009-10) '1' for female and '0' for male

Round 61 (2004-05) Dummy variable for location - coded
Round 66 (2009-10) '1' for urban and "0’ for rural

Dummy variable indicating marital
status - coded '1' if married at the
time of survey and '0' if otherwise

Dummy variable indicating social
exclusion - coded '1' if OBC and '0'
otherwise

Dummy variable indicating social
exclusion - coded '1' if Dalit and '0’
otherwise

Dummy variable indicating social
exclusion - coded '1' if Adivasi and '0'
otherwise

Dummy variable indicating religious
affiliation - coded '1' if Muslim and
'0" if non-Muslim

Age squared
Female
Urban

Round 61 (2004-05)

Marital status Round 66 (2009-10)

Other Backward Round 61 (2004-05)
Class Round 66 (2009-10)

Round 61 (2004-05)

Dalit Round 66 (2009'10)
o Round 61 (2004-05)
Adivasi Round 66 (2009-10)

Round 61 (2004-05)
Round 66 (2009-10)

INDIVIDUAL CHARACTERISTICS

Round 61 (2004-05) Continuous variable indicating years
Round 66 (2009-10) of schooling (Range: 0 to 17)

HOUSEHOLD CHARACTERISTICS

Round 61 (2004-05) Dummy variable indicating the
Round 66 (2009-10) household head's gender - coded '1' if
female and '0' otherwise

Muslim

Years of schooling

Gender of head of
the household

Head of the Round 61 (2004-05) Continuous variable indicating years
household's years of Round 66 (2009-10) of schooling of the head of the
schooling household

Dummy variable indicating
Agricultural Round 61 (2004-05) household type - coded '1' if
Household Round 66 (2009-10) agriculture is the main occupation,

and '0' otherwise

Dummy variable indicating
Round 61 (2004-05) household type - coded '1' if the main
Round 66 (2009-10) occupation is salaried, and '0'
otherwise
Dummy variable for household type -
coded '1" if the main occupation is
casual labor, and '0' otherwise

Salaried Household

Round 61 (2004-05)

Labor Household Round 66 (2009-10)
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POSTSECONDARY AND MACROECONOMIC CONTEXT

Directorate General Continuous variable indicating
of Education and district-wise institutions offering
Training (India) TVET programs
Round 61 (2004-05) Continuous variable indicating the
Unemployment rate  Round 66 (2009-10) rate of unemployment at the district
level
Continuous variable indicating
Rainfall millimeters of average rainfall over a
10-year period
Round 61 (2004-05) Probability weights to account for
Round 66 (2009-10) sampling design
Round 61 (2004-05)
Round 66 (2009-10)

Supply of TVET
institutions

Weight

District ID Unique ID for districts in the sample

4.2.2 Analytic Sample

The analytic sample was restricted to all thosevbeh 15 and 29 years of age.
The lower bound of 15 years was motivated by tletfeat TVET programs in India can
be accessed as early as high school (Sharma, 20&69.importantly, the surveys
gathered TVET patrticipation information from all-29 year olds in 2004-05 and from
all those between 15-59 in the 2009-10 round. Algioa wider age range was available
for study in the 2009-10 panel, the analytic samyas restricted to those between 15-29
years in order to make meaningful comparisons édliptive patterns across the two
panels:®

The NSSO surveys gather information on participaiiotechnical education
programs. These programs are available at the gratkrate and graduate levels and
cover several fields of study (see NSSO, 2013 op& fdescription). Technical education

programs offering a diploma or certificate in “¢gdfor “other subjects” (excluding

18 Descriptive and multivariate analysis on the emsmmple of 15-59 year olds is included in Apperix
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engineering, medicine, and agriculture) at the ugr@eluate levels were considered
equivalent to TVET programs for the purposes o #tudy’ and individuals who had
participated (or were currently enrolled, at timediof survey) in these programs were
classified as TVET participants.

Table 3 shows the sample sizes for the relevangemes from each round of the
survey 2004-2005 and 2009-2010. This sample walséfutrimmed due to missing data.
Cases with missing information on key variablesgthshown in Table 2) were removed
from the sample. Thus, the size of the analyticdarwas 133,841 individuals in the

case of the 2004-05 panel, and 102,216 individuaise 2009-10 panel.

Table 3

Analytic sample as proportion of full survey sample

Missing Missing  Analytic Proportion

Survey Sgrl:w” le ARS;\;&:]N@ individual  district Sample of relevant

Panel P g g data (%) data (%) age range
2004-05 602833 162779 1.91 15.87 133841 82.22
2009-10 459784 125378 0.48 18.09 102216  81.53

Note ® The relevant age range implies all those who wareeyed for participation in
TVET. This included 15 to 29 year olds in 2004-@6l 45 to 59 year olds in 2009-10
(288662 cases). For comparability, only 15-29 y#ds from the 2009-10 panel have
been included here. See Appendix A for descripgtegistics and empirical estimates on
the sample of 15-59 year olds.

Data on the number of TVET institutions in eachreisand district-level rainfall were
available for 505 and 556 out of 585 districts @92-05 and 508 and 559 out of 612
districts in 2009-10.

" See section 3.1 in Chapter 3 for definitions ofElVprograms.
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Technical and vocational education and trainingg@ms in India show low
participation rates. The tables presented belowghe proportion of TVET participants
and non-participants in the data. Overall, TVETtipgrants constituted 12 percent of the
relevant age-group in 2004-05, and about eightgueric 2009-10. This dip in TVET
participation in 2009-10 was driven mainly by loweafiormal TVET patrticipation rates
in 2009-10 as compared to those in 2004-05. Ofelpasticipating in TVET in 2004-05,
four percent accessed formal TVET programs whil@ percent were in informal TVET
programs. The respective figures in 2009-10 weoaiaB.5 percent and 4.8 percent,

respectively.

Table 4a
Weighted percent of analytic sample participatind VET

Any TVET Formal TVET Informal TVET

2004-05 (15-29 year olds) 11.84 4.12 7.72
2009-10 (15-29 year olds) 8.33 3.55 4.78
2009-10 (15-59 year olds) 7.80 2.74 5.05

Source: Employment and Unemployment Survey of 1(@2i®4-05 & 2009-10)

\t\?etzlg;eh?ebd percent of TVET participants by genderlandtion (15-29 year olds)
Formal TVET Informal TVET
2004-05 2009-10 2004-05 2009-10
Urban Males 35.38 35.02 17.98 24.81
Urban Females 22.47 22.74 8.27 9.93
Rural Males 25.51 26.09 44.92 45.21
Rural Females 16.64 16.15 28.83 20.05

Source: Employment and Unemployment Survey of 12@04-05 & 2009-10)
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Figure 3 Percent of formal and informal TVET participatobetween 15-29 year olds,
by gender and location (2004-05 & 2009-10).

Participation rates for formal and informal TVET ¢gnder and location are
presented in Table 4b and Figure 3. Males partietban formal TVET at higher rates
than females in urban and rural areas with urbaasashowing higher participation rates,
in general. The proportion of male and female T\ff&fticipants by urbanicity did not
undergo much change between 2004-05 and 20094bdmial TVET participation
however showed some differences. Rural males fotme largest group of informal
TVET participants. While this is true for 2004-080a2009-10, informal TVET
participation among rural females showed some edh 2009-10 (rural females

comprised the second largest group of informal T\fiaficipants in 2004-05. The 2009-
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10 data show that urban males participated in m&MVET at a higher rate than in
2004-05.

These changes in informal TVET participation betw2604-05 and 2009-10
could be a function of changes in the way datanformal TVET participation was
collected in 2009-10. In 2009-10, informal TVET waefined as that taking place within
the family, through “self-learning”, “on the jobdy in other ways; whereas in 2004-05,
informal TVET was classified as that acquired witthe family or in other ways. The
significant difference observed in informal TVETrieipation could also be explained
on the basis of changes in labor force participataies between 2004-05 and 2009-10.
See Section 7.1 in Chapter 7 for a discussion.

Tables 5a to 5e provide descriptive statisticsh@rélevant variables for the two
cross-sectional panels. The analytic samples@argpared to each other in Table 5a and
the subsequent tables compare subgroups on thedfagnder and urban-rural location.
The average age in both panels is about 21 ye#nshaif the panel comprising females
and about a third living in urban areas. A sliglitigher proportion report being married
(46 percent) in 2004-05 than in 2009-10 (41 peicent

The OBC group comprises the largest social grolipvied by Dalits and
Adivasis. Muslims comprise about 14 percent ofgheels.

Dummy variables for various levels of completedaadion provide a sense of
how the panels are distributed across various educevels. (Also see Figures 4 and 5
for graphical displays of educational attainmen¢@&ch panel). The largest educational
attainment group across both panels was thoseavldast 5 years of schooling while

those with a graduate (Master’s) degree comprisedinallest group.
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Table 5a indicates that there are significant déffiees in educational attainment
among 15-29 year olds surveyed in 2004-05 versasetBurveyed in 2009-10. For
starters, the proportion of the sample with no stihg has significantly reduced over the
5-year period from 24 percent in 2004-05 to 15 @erin 2009-10. Similarly, the
proportion in each of the educational attainmetegaries (from 5 years of schooling to
those with a Bachelor’s degree) has increasedtbieperiod. The proportion
completing 10 years of schooling increased fronp&@ent in 2004-05 to 41 percent in
2009-10. There were even slight increases in thpagstion receiving Bachelor's degrees

(from 6 percent to 8 percent).

Education distribution in 2004-05 sample
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Figure 4.Years of schooling in the 2004-05 analytic sample
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The data also show that the average income of holdse (measured by the
consumption expenditure at the household leveltwprsignificantly between 2004-05
and 2009-10. Although there was no change in tbpgstion of households engaged in
salaried work or self-employment, in 2009-10, theportion of households engaged in
waged work increased from 28 percent (in 2004-682 percent®

At the district level, in 2009-10, the unemploymeaite showed a decrease over
that reported in 2004-05; from 5.83 percent tope&ent. See Appendix A for plots
showing distributions of other district level chetexistics (number of TVET institutions

and rainfall) in 2004-05 and 2009-10.

18 As discussed in Section 7.1 in Chapter 7, theeme in the proportion of waged workers could be
attributed to the implementation of a large publirks employment program for rural households betwe

2006 and 2008.
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Differences in educational attainment across tf@a@b and 2009-10 panels are
also observed when examined by subgroups — ruglsraad females and urban males
and females. These differences followed the saemeltas discussed above — a reduction
in the proportion not receiving any schooling aighgicant increases in educational
attainment up to grade 12. Amongst urban maledemdles, the proportion earning a

Bachelor’s degree also increased significantly @@£€4-05.

Table 5a
Weighted descriptive statistics for select variable
2004-05 panel 2009-10 panel
Predictors Mean SE Mean SE

Individual Characteristics
Age 21.40 0.02 21.43 0.03
Age Squared 47545 0.86 47758 1.29
Female (Dummy) 0.49 0.00 0.48 0.00
Urban (Dummy) 0.28 0.01 0.29 0.00
Marital status (Dummy) 0.46 0.00 0.41 0.00
Social Group — Dalit (Dummy) 0.20 0.00 0.20 0.00
Social Group — Adivasi (Dummy) 0.08 0.00 0.09 0.00
Social Group — OBC (Dummy) 0.41 0.00 041 0.01
Religious Minority (Muslim Dummy) 0.13 0.00 0.14 0.00
No education (Dummy) 0.24 0.00 0.15 0.00
5 years of education (Dummy) 0.68 0.00 0.78 0.00
10 years of education (Dummy) 0.30 0.00 0.41 0.00
12 years of education (Dummy) 0.16 0.00 0.22 0.00
Bachelor's degree (Dummy) 0.06 0.00 0.08 0.00
Master's degree (Dummy) 0.01 0.00 0.01 0.00
Monthly Household Expenditure 3770.54 2259 5802.85 49.24
Household Head’s Education 455 0.04 5.20 0.05
Female-headed Household (Dummy) 0.09 0.00 0.10 0.00
Household occupation: Business (Dummy) 0.23 0.00 0.23 0.00
Household occupation: Salaried (Dummy) 0.12 0.00 0.12 0.00
Household occupation: Wage Work (Dumm 0.28 0.00 0.32 0.00
N 159670 124795
District Characteristics
District TVET Capacity* 19.97 21.55 1990 2151
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Average District Rainfall** 101.10 54.44 103.26 55.30
District Unemployment Rate 5.83 4.76 460 3.76
N 585 612

Source: Employment and Unemployment Survey of 1(2@04-05 & 2009-10)
Note * N=505; ** N=556

Table 5b
Weighted descriptive statistics — Rural Males
2004-05 2009-10
Mean SE Mean SE

Age 21.16 0.03 21.04 0.05
Age Squared 465.65 1.25 460.87 2.14
Female (Dummy) 0.00 0.00 0.00 0.00
Urban (Dummy) 0.00 0.00 0.00 0.00
Marital status (Dummy) 0.35 0.00 0.30 0.01
Social Group — Dalit (Dummy) 0.21 0.00 0.23 0.01
Social Group — Adivasi (Dummy) 0.10 0.00 0.11 0.00
Social Group — OBC (Dummy) 0.42 0.01 0.41 0.01
Religious Minority (Muslim Dummy) 0.11 0.00 0.12 0.01
No education (Dummy) 0.19 0.00 0.11 0.00
5 years of education (Dummy) 0.72 0.00 0.82 0.01
10 years of education (Dummy) 0.28 0.00 0.39 0.01
12 years of education (Dummy) 0.13 0.00 0.19 0.01
Bachelor's degree (Dummy) 0.04 0.00 0.05 0.00
Master's degree (Dummy) 0.01 0.00 0.01 0.00
Monthly Household Expenditure 3300.40 20.88 4965.15 46.27
Household Head’s Education 3.49 0.04 410 0.07
Female-headed Household (Dummy) 0.08 0.00 0.09 0.00
Household occupation: Business (Dummy) 0.16 0.00 0.16 0.00
Household occupation: Salaried (Dummy) 0.00 0.00 0.00 0.00
Household occupation: Wage Work (Dumm 0.35 0.00 0.39 0.01
N 52158 38103

Source: Employment and Unemployment Survey of 1(@2i®4-05 & 2009-10)

Table 5c
Weighted descriptive statistics — Rural Females
2004-05 2009-10
Mean SE Mean SE
Age 2151 0.03 21.65 0.05
Age Squared 480.29 1.25 486.77 2.02

Female (Dummy) 1.00 0.00 1.00 0.00
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Urban (Dummy) 0.00 0.00 0.00 0.00

Marital status (Dummy) 0.64 0.00 0.59 0.01
Social Group — Dalit (Dummy) 0.21 0.00 0.23 0.01
Social Group — Adivasi (Dummy) 0.11 0.00 0.12 0.00
Social Group — OBC (Dummy) 0.43 0.01 041 0.01
Religious Minority (Muslim Dummy) 0.12 0.00 0.12 0.00
No education (Dummy) 0.40 0.00 0.26 0.01
5 years of education (Dummy) 0.52 0.00 0.65 0.01
10 years of education (Dummy) 0.19 0.00 0.27 0.01
12 years of education (Dummy) 0.08 0.00 0.13 0.00
Bachelor's degree (Dummy) 0.02 0.00 0.03 0.00
Master's degree (Dummy) 0.00 0.00 0.01 0.00
Monthly Household Expenditure 3257.16 22.57 4903.58 43.53
Household Head’s Education 3.64 0.04 419 0.05
Female-headed Household (Dummy) 0.09 0.00 0.09 0.00
Household occupation: Business (Dummy) 0.17 0.00 0.16 0.00
Household occupation: Salaried (Dummy) 0.00 0.00 0.00 0.00
Household occupation: Wage Work (Dumm 0.35 0.00 0.40 0.01
N 50956 36934

Source: Employment and Unemployment Survey of 1(@2®4-05 & 2009-10)

Table 5d
Weighted descriptive statistics — Urban males
2004-05 2009-10
Mean SE Mean SE
Age 21.49 0.05 21.54 0.06
Age Squared 479.31 2.21 481.67 2.44
Female (Dummy) 0.00 0.00 0.00 0.00
Urban (Dummy) 1.00 0.00 1.00 0.00
Marital status (Dummy) 0.24 0.01 0.22 0.01
Social Group — Dalit (Dummy) 0.16 0.01 0.16 0.01
Social Group — Adivasi (Dummy) 0.03 0.00 0.03 0.00
Social Group — OBC (Dummy) 0.36 0.01 0.39 0.01
Religious Minority (Muslim Dummy) 0.17 0.01 0.16 0.01
No education (Dummy) 0.09 0.00 0.06 0.00
5 years of education (Dummy) 0.86 0.01 0.91 0.00
10 years of education (Dummy) 0.49 0.01 0.59 0.01
12 years of education (Dummy) 0.30 0.01 0.37 0.01
Bachelor's degree (Dummy) 0.12 0.00 0.15 0.01
Master's degree (Dummy) 0.02 0.00 0.03 0.00

Monthly Household Expenditure 4907.10 57.85 7671.44 121.89
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Household Head’s Education 6.94 0.10 7.65 0.10
Female-headed Household (Dummy) 0.10 0.00 0.09 0.00
Household occupation: Business (Dummy) 0.40 0.01 0.38 0.01
Household occupation: Salaried (Dummy) 0.42 0.01 0.41 0.01
Household occupation: Wage Work (Dumm 0.12 0.00 0.13 0.00
N 29225 25796

Source: Employment and Unemployment Survey of 1{@2@04-05 & 2009-10)

Table 5e

Weighted descriptive statistics — Urban females

2004-05 2009-10
Mean SE Mean SE

Age 21.62 0.05 21.81 0.05
Age Squared 485.04 2.23 49357 233
Female (Dummy) 1.00 0.00 1.00 0.00
Urban (Dummy) 1.00 0.00 1.00 0.00
Marital status (Dummy) 0.51 0.01 0.48 0.01
Social Group — Dalit (Dummy) 0.15 0.01 0.15 0.01
Social Group — Adivasi (Dummy) 0.03 0.00 0.03 0.00
Social Group — OBC (Dummy) 0.36 0.01 0.39 0.01
Religious Minority (Muslim Dummy) 0.17 0.01 0.17 0.01
No education (Dummy) 0.16 0.01 0.10 0.00
5 years of education (Dummy) 0.80 0.01 0.86 0.00
10 years of education (Dummy) 0.47 0.01 0.58 0.01
12 years of education (Dummy) 0.29 0.01 0.37 0.01
Bachelor's degree (Dummy) 0.13 0.00 0.17 0.01
Master's degree (Dummy) 0.03 0.00 0.04 0.00
Monthly Household Expenditure 5158.49 64.75 8106.44 167.54
Household Head’s Education 7.23 0.09 7.80 0.09
Female-headed Household (Dummy) 0.11 0.00 0.12 0.01
Household occupation: Business (Dummy) 0.43 0.01 0.40 0.01
Household occupation: Salaried (Dummy) 0.41 0.01 040 0.01
Household occupation: Wage Work (Dumm 0.12 0.00 0.14 0.00
N 27332 23962

Source: Employment and Unemployment Survey of 1(@2®4-05 & 2009-10)
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4.2.3 Analytic Methods

The analysis of the data proceeded in two stagesfiist stage included a
descriptive analysis of TVET participation by varsindividual and context-level
characteristics. Graphical displays of the datalpced as part of the descriptive analysis
provided a first look at the trends in TVET panpigiion across the variables of interest.
The graphs provided some insight into the treriddylito be observed in the multivariate
analysis.

In the second stage, multivariate analysis wad tsestimate the predictive
relationships between the various socio-demogragticcontextual factors and
participation in TVET, controlling for other fac&rThe dependent outcome —
participation in TVET — is defined as a categorialiable and therefore requires
multivariate techniques that model tbgit or log-odds of the outcome or event (Allison,
2001)* Hierarchical generalized linear modeling (HGLM)sn#sed to model the
probability of participation in TVET, taking in taccount the clustered nature of the data
(Raudenbush & Bryk, 2002). In the case of this gtirttlividuals and households (level
1 units) are nested within districts (level 2 unitdot taking in to account this multilevel
structure can lead to aggregation bias, miscalomatf standard errors, and
heterogeneity of regression (Raudenbush & Bryk2200

The dependent variable in the HGLM was defined eategorical variable with
three levels - formal TVET, informal TVET, and n&ET. The outcome was expressed
in log-odds and examined using a multinomial Idigi function with fixed and random

intercepts.

9 Modeling categorical outcomes using linear regoessethods would violate OLS assumptions and give
inconsistent and inefficient estimates (Allison02
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At level 1, the model examined the relationshiween types of TVET
enrollment and individual and household level cbastics controlling for various
demographic variables. At the second level, distharacteristics were added to the
model to explain additional variation in TVET parpation.

The models can be expressed as follows —
Level 1
Mijem) =
Bojm) + Biijcmy(Demographic Controls) +

Baijm)Undividual Characteristics) + f3;jom)(Household Characteristics)

Level 2

Bojm) = Yoo t Yo1am)(District Characteristics) + 1o,

In the equations aboviedenotes the individugl,denotes the district, amd denotes the
type of enroliment (formal, informal or no TVETY; ;) is the probability of individual
i in districtj participating in either formal or informal TVETdmpared to the reference
category of not participating in either). TRhderms give the coefficient estimates for
each level 1 predictor in log-odd units gnid the coefficient estimate for level 2
predictors By andy,, are the intercept terms at level 1 and level 2yeetivelyr,;
is the random effect at level 2.

The predictors at level 1 were group-mean centetake the remaining variables

were grand-mean centered to improve interpretakowed effects were used at the
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individual level (assuming that all individualsardistrict are influenced in the same way
by district-level variables) and random effectsevesed at the district level to allow for
differences between districts.

The models were estimated in SAS 9.3 using theMBAIX procedure designed
for HGLM models with categorical outcomes. The aare allows for the use of
sampling weights to generate representative reigresstimates and computes sampling
errors of estimators based on the complex samgigrle

Using the procedures described above two separ@adelmwere estimated for
each response option (binary and unordered catedjor a pooled model consisting of

the entire analytic sample, and separate modelnébes and femalés.

4.3 Results
At the outset, a pooling test was carried out tewheine if the data from the
2004-05 panel and the 2009-10 panel should be gdotehe empirical analysis. For the
pooling test a linear probability model was estiegatvith the all the predictors
(identified in Table 2) fully interacted with a damy variable for panel. Statistically
significant estimates of the interaction terms ssggd different underlying models thus

making the case for analyzing separate models bglpa

2 The empirical analysis does not include separaigats by urbanicity. See Section 4.4 for a disaussi
on this and other limitations of the empirical a/sés.
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4.3.1 Descriptive Results

Plots generated as part of the descriptive anadysishown in Figures 6 to 13.
The age distribution of participants and non-p&éats, in general, is relatively similar
in the female group. Among males, TVET patrticipaares clustered in the 19-21 age and
the 24-26 age groups. The average age of non-pais is about 20-21 years, and those
in TVET are closer to 23 years, on average. Femaledormal TVET programs are
slightly younger than male participants and alsonger than those in formal TVET
programs.

A similar trend is observed for years of schoolkognpleted by TVET
participants and non-participants. Figure 8 shdwas @& smaller proportion of females
than males complete more than six years of schgalnd a larger proportion remain
unschooled. While the differences in schooling leage not that apparent among male
and female TVET patrticipants in Figure 8, the deéfeces are more pronounced when
comparing formal and informal TVET participantsion-participants (see Figure 9). On
average, those in formal TVET programs (males antbfes) are seen to complete over
12 years of schooling. This is a significant diffiece from those in informal TVET
programs where males and females show an averagwen and five years of schooling,

respectively. The average years of schooling forparticipants is a little over six years.
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Age distribution across subgroups (2004)
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Figure 6 Age distribution by gender and TVET status in 2004-05 analytic sample
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Figure 7. Average age of formal and informal TVET patrticigg(2004-05 analytic

sample)
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Years of schooling across subgroups (2004)
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Figure 8 Years of schooling by gender and TVET statu$ién2004-05 panel

Education by gender and TVET status (2004-05)
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Figure 9 Average years of schooling among formal and midrTVET participants
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Graphical displays of the 2009-10 data show simaitge distributions among the
participant and non-participant groups and the &ramd informal TVET groups as those
observed in the 2004-05 panel. The similaritieavarage age of participants and non-
participants are more apparent in Figure 11. Thegflows formal TVET participants are
about 24, while those in informal TVET are slightligler and those not participating in
TVET are on average, younger.

The difference between TVET participants and nartigipants in terms of the
years of schooling completed is presented in FegiBand 13. The only differences
observed are for the formal TVET group. While therage years of schooling across
participants and non-participants is around sewamsy formal TVET participants (males
and females), complete more years of schooling thase not participating in TVET or
those patrticipating in informal TVET;, the averaggss of schooling for this group is

about 12 years.

Age distribution across subgroups (2009)
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Figure 1Q Age distribution by gender and TVET status in2009-10 panel (15-29 year
olds)
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Age distribution by gender and TVET status (2009-10)
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year olds)
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Education by gender and TVET status (2009-10)
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Figure 13 Average years of schooling among formal and melrTVET participants
(15-29 year olds; 2009-10)

4.3.2 HGLM Results (Binary Outcome)

The binary HGLM examines the variables predictiagipipation in any TVET.
The results for the entire analytic sample aregueesl in Table 6a; Table 6b includes
results of the analysis by gender. The tables shavginal effects for each of the
predictors in the regression. Marginal effectsopulation-averaged measures and
denote the associated change in the response &bl (siiscrete, in the case of categorical
predictors) changes in the predictor variables. mae effects are highlighted below
along with differences along gender dimensions. &éittand classification accuracy are

discussed at the end of this section.
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Table 6a

Marginal effects of factors predicting participation any TVET
2004-05 2009-10

Demographic Controls:

Kokk Fokk

Age 004"  0.04
Age Squared -0.00"  -0.00"
Female (Dummy; Ref: Male) -0.027  -0.03"
Urban (Dummy; Ref: Rural) 0.01°  0.00°
Marital Status (Dummy; Ref: Unmarried) -0.027  -0.02"
Social group - OBC (Dummy; Ref: Other) 0.01" 0.01"
Social group - Dalit (Dummy; Ref: Other) 0.01" 0.01"
Social group - Adivasi (Dummy; Ref: Other) 0.01° o0.0T
Religious group - Muslim (Dummy; Ref: Other) 0.00 0.01
Individual Characteristics:

5 years of schooling (Dummy; Ref: No schooling) 0.01" 0.01"

10 years of schooling (Dummy; Ref: Less than 10s)ee -0.00 -0.01

Fkx

12 years of schooling (Dummy; Ref: Less than 12s)ee  0.05°  0.03

Xkk *kk

Bachelor's degree (Dummy; Ref: Less than a bacisg¢lc -0.02 -0.01

Master's Degree (Dummy; Ref: Less than a master’s) 0.01 0.00
Household Characteristics:

Log of Consumption Expenditure 0.01" 0.01"
Household Head's Schooling 0.00 0.00
Female Household Head (Dummy) 0.00 0.00
Household Size -0.00"  -0.00"
Household Occupation: Self-employment (Dummy) 0.01" 0.01"
Household Occupation: Salaried (Dummy) 0.01" 0.01"
Household Occupation: Wage Work (Dummy) -0.01"  -0.00"
Context Characteristics:

Number of TVET institutions 0.00 0.00
Unemployment rate 0.01"  0.007
Average 10-year rainfall 0.00 0.00
N 133841 102216

Source: Employment and Unemployment Survey of 1(@2i®4-05 & 2009-10)
*p<.05,* p<.01,** p<.001

This study hypothesized TVET participation as rection of several individual
and household characteristics as well context-laabrs like the district unemployment

rate and the supply of TVET institutions in thetdct. The empirical models found

63



evidence supporting some of these hypotheses. Resiggest that educational
attainment and demographic characteristics arefsigntly related to TVET
participation decisions. While household charastes also show significant effects
these are relatively small. The relationship betwagemployment rate and TVET
participation is consistently significant, but timagnitude of this relationship is very
small once all other factors have been accounted fo

The empirical analysis found that demographicaldées are related to TVET
participation in the expected direction with fensa¢dowing a significantly lower
likelihood of participation than males. Similarlyglonging to the OBC, Dalit and
Adivasi group is associated with slightly highdselinood of TVET patrticipation than
belonging to the majority group.

The relationship between schooling and TVET foBavwsomewhat U-shaped
pattern. Those with five years of education araificantly more likely to participate in
TVET than those with no education. The likelihoddWET participation is highest
among those with 12 years of schooling — this i@hship is stronger in 2004-05 than in
2009-10 - and lowest among those with a Bachettetgee.

In terms of household characteristics, parentsupational background is
consistently significantly related to TVET partiaipon after controlling for educational
attainment but the magnitude of these effects ite qumall. While self-employed and
salaried households have a positive effect on Ty&icipation, households engaged in
casual labor showed the reverse relationship wikviduals belonging to waged

households having a lower likelihood of participgtin TVET.
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The district-level predictors used in this studyribt seem to matter to TVET
participation over and above the other predictorthe model. The regional
unemployment rate however, shows very small butisogint associations with TVET
participation.

Figure 14 shows the distribution of odds ratiothim 2004-05 model with 95
percent confidence intervals around the odds esimnates. Odds ratio estimates around
1 indicate that that variable does not increasiearease the odds of TVET participation.

Gender differences in TVET enrollment pattern®ssithe 2004-05 and 2009-10
panels are presented in Table 6b. Some differesneesbserved with respect to
demographic dimensions; age is a stronger preddétdWET participation among males
than females. Surprisingly, this is not the cas2d@9-10 but could be related to lower
participation rates for women in 2009-10. Being megl decreases an individual's
likelihood of enrolling in TVET, not surprisinglyhis association is stronger in the case
of females.

The biggest gender differences are observed mstef levels of completed
schooling. Small differences are also observedsadtte two panels. In 2004-05, the
magnitude of the associations between educatidgtahaent and TVET participation
are stronger for males while the reverse is tru20i09-10, where the effects of certain
levels of education on TVET enrollment are slighélsger for females. Specifically, both
males and females with a high school degree were iik@ly to enroll in TVET than
those without a high school degree. This relatignalas larger in magnitude in 2004-05

and larger in the case of the males. In 2009-10elvew the association was much
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smaller in magnitude, although still positive amghdicant, and slightly larger in the
case of females.

Household income has a stronger association watle MVET participation than
female TVET patrticipation. This relationship wasisistent across both years.

Among demographic characteristics, the directiothefrelationships were as
expected. It is worth noting that among individuaéonging to th®©BC category, in
2004-05, the likelihood of TVET patrticipation wdsghtly higher in case of males than
females. Among all other social groups, males antafes showed similar associations

between TVET patrticipation and group affiliation.

Odds Ratios with 95% Confidence Limits
Covariate Effects: Unit Change from Mean
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Figure 14 Distribution of odds ratio estimates of predistof TVET enroliment (2004-
05 survey panel)
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Table 6b

Marginal effects of factors predicting participation any TVET, by gender

2004-05 2009-10

Males Females Males Females
Demographic Controls:
Age 0.05° 0.02° o0.01°  0.027
Age Squared -0.00°  0.00°0 0.00° 0.00"
Urban (Dummy; Ref: Rural) -0.00 -0.00 0.00 0.00
Marital Status (Dummy; Ref: Unmarried) -0.01"7 -0.02" -0.00" -0.02"
OBC (Dummy; Ref: Other) 0.02" 0.01" 0.06° 0.00°
Dalit (Dummy; Ref: Other) 0.00 0.00 000 0.01"
Adivasi (Dummy; Ref: Other) 0.01 001 000 0.01
Muslim (Dummy; Ref: Other) 0.000 -0.00 0.00° 0.00
Individual Characteristics:
5 years of schooling (Dummy; Ref: Unschoole 0.0I ~ 0.00° 0.00 0.01"
10 years of schooling (Dummy; Ref: <10 year: -0.01  0.00  -0.00°  0.00
12 years of schooling (Dummy; Ref: <12 year: 0.07° 0.04~ 0.01° 0.02"
Undergraduate Degree (Dummy; Ref: <15 ye: -0.04~ -0.00° -0.00" -0.00
Masters Degree (Dummy; Ref: < master’s) -0.01 -0.00 0.00 0.00
Household Characteristics:
Log of Consumption Expenditure 0.01° 0.00 0.00° 0.00
Household Head's Schooling 0.00 0.00 0.00 0.00
Female Household Head (Dummy) 0.00 0.00  0.00 0.00
Household Size 0.06° -0.00" 0.0  -0.00"
Household Occupation: Self-employment 0.02" 0.000 0.00° 0.01
Household Occupation: Salaried (Dummy) 0.0I° 0.00 0.00°0 0.0
Household Occupation: Wage Work (Dummy) -0.0I° -0.00 -0.00 -0.00
Context Characteristics:
Number of TVET institutions -0.00 0.00 0.00 0.00
Unemployment Rate -0.01" 0.00° 0.06° 0.00°
Average 10-year rainfall -0.00 000 0.00° 0.00
N 68159 65682 49922 52294

Source: Employment and Unemployment Survey of 1@204-05 & 2009-10)

*p<.05,* p<.01,** p<.001
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Table 6¢

Post-estimation classification table of predictedimbilities from Binary HGLM

Correct Incorrect Percentages
Cutoff No No Sensitivi  Specific False False
Value TVET TVET TVET TVET Correct ty ity +ve -ve

Classification Results for 2004-05

0.35 3766 114000 4325 11865 87.9 24.1 96.3 535 9.4

0.4 3162 115000 3334 12469 88.2 20.2 97.2 51.3 9.8
0.45 2674 116000 2624 12957 88.4 17.1 97.8 495 10.1

0.5 2200 116000 2054 13431 88.4 14.1 98.3 48.3 104
0.55 1809 117000 1607 13822 88.5 11.6 98.6 47 10.6

0.6 1475 117000 1269 14156 88.5 9.4 98.9 46.2 10.8
0.65 1205 117000 966 14426 88.5 7.7 99.2 445 11

0.7 925 118000 728 14706 88.5 5.9 99.4 44 11.1
0.75 709 118000 548 14922 88.4 4.5 995 436 11.3

Classification Results for 2009-10

0.35 1201 91484 1950 7581 90.7 13.7 979 61.9 7.7
0.40 965 91959 1475 7817 90.9 11 98.4 605 7.8
0.45 771 92316 1118 8011 91.1 8.8 98.8 59.2 8
0.50 608 92589 845 8174 91.2 6.9 99.1 58.2 8.1
0.55 483 92780 654 8299 91.2 55 99.3 575 8.2
0.60 382 92960 474 8400 91.3 4.3 995 554 8.3
0.65 274 93101 333 8508 91.4 3.1 99.6 549 8.4
0.70 195 93217 217 8587 914 2.2 99.8 52.7 8.4
0.75 142 93279 155 8640 914 1.6 99.8 52.2 8.5

To examine model fit the classification table ar@dRcurve were examined. The
classification table highlights the extent of esrarade by the model in predicting TVET
and non-TVET participants while the ROC curve ptbtstrue positive rate (sensitivity)
against the false positive rate (specificity) faedected cut-point in the dataset. A cutoff
of 0.5 was selected for these data. This meansésats with a predicted probability
greater than 0.5 are classified as TVET participanid those with predicted probabilities

under 0.5 are classified as non-participants.
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As seen in Table 6¢ and Figures 15 and 16 belevestimated models correctly
classified about 80 percent of the cases acro$sgdawtels. The proportion of false
positive and false negative classifications foiaas cutoff values is presented in Table
6¢. In the case of the 2004-05 panel, cutoff valaeging from 0.55 to 0.65 showed the
greatest classification accuracy. About 11 peroétite sample of TVET participants
were incorrectly classified as not being in TVETiM6 percent of the sample was
incorrectly classified as receiving TVET. Theseuttssare depicted graphically in Figure
15, which shows that, for a cutoff value of 0.5 #rea under the curve is about 82
percent; implying a good fit of the model with tthata.

The model fit for 2009-10, as seen in Table 6ckigdre 16, shows that higher
cutoff values (0.65 to 0.75) correctly classify mg&1 percent of the individuals in the
analytic sample. The differences in the classiicaaccuracy for different cutoff values
are very small. On average, the model wrongly diassearly half of all participants as
enrolled in TVET and incorrectly classifies aboigihe percent of TVET patrticipants as
not receiving any TVET. The area under the ROC etiov the 2009-10 model is about

80 percent, again indicating a good fit with théada
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ROC Curve for Model
Area Underthe Curve = 0.8158
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Figure 15 ROC curve for 2004-05 model
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Figure 16 ROC curve for 2009-10 model



4.3.3 HGLM Results (Multinomial Outcome)

Given the clear differences between formal andrméd TVET participants
observed in descriptive analysis the next stagbeofmultivariate work focused on
examining differences in the factors that prediecbément in formal and informal TVET
programs. As noted earlier, the outcome variable dedined as discrete with three
unordered categories — participation in formal TVRarticipation in informal TVET and
no TVET — and a hierarchical generalized linear eh@dhs estimated. Results are
presented in Table 6d. These are discussed andacedhip highlight differences across
the panels, followed by the results from the gerdse regression analysis in Tables 6e
and 6f.

Results from the multivariate analysis (preseirniefable 6d) show a few
significant differences in formal and informal TVparticipation patterns as predicted
by individual and household characteristics. FOrMAET participation is associated
with unmarried males, with 10-12 years of completeldooling belonging to salaried
households. Participation in informal TVET whils@lmore likely to be male dominated
is associated with lower levels of education (thogh higher levels of education shower
lower probabilities of participation). Individudiom lower income households and those
belonging to households where the primary occupasiself-employment have higher
odds of enrolling in informal TVET programs.

Comparisons between the predictive patterns athestsvo time points show that
a student with 10 years of completed schooling mvaee likely to enroll in formal TVET

in 2004-05 than in 2009-10, while a student withygars of completed schooling was
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more likely to enroll in formal TVET in 2009-10 than 2004-05, as compared to a
student who did not have 12 years of schooling.sTfarmal TVET enroliment was
associated with higher levels of education in 2@03han in 2004-05.

Across the two panels, informal TVET participatalso shows some changes in
predictive patterns. Most notably, compared to sydlemales showed lower odds of
TVET participation (formal and informal) in 2009-1i@an in 2004-05. Those from
salaried and self-employed households, on the bidned, were much more likely to
participate in informal TVET in 2009-10 than thegn® in 2004-05.

To explain district level variation in formal amfermal TVET participation, the
analysis examined the effect of three district-lel@racteristics — average rainfall in the
district, the size of the TVET sector, and the upkEryment rate. As expected, the size of
the TVET sector was found to be significant in thse of formal TVET enroliments but
increased the odds of participation in a negligieéy. The unemployment rate improved
the odds of participating in formal and informal EYV and the magnitude of this
relationship was similar across both types of TVERere were no significant gender

differences with respect to district level factors.

Table 6d

Odds ratio estimates of factors predicting partatipn in formal and informal TVET

2004-05 2009-10
Formal Informal Formal Informal

Demographic Controls:

Fxk Fkk Fxk Xkk

Age 1.73 1.99 1.78 2.53
Age Squared 099" 099" 099" 098"
Female (Dummy; Ref: Male) 0.85° 056 078" 0.397
Urban (Dummy; Ref: Rural) 1.08 0.90° 1.13 0.98
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Fhk dkk Fkx

Marital Status (Dummy; Ref: Unmarried) 0.55°  0.86  0.59 0.79

Fkk Fkk

Dalit (Dummy; Ref: Other) 1.30 0.98 1.32 1.05
Adivasi (Dummy; Ref: Other) 1.06 1.10  1.03 1.30°
OBC (Dummy; Ref: Other) 1177 1317 1187 1.277
Muslim (Dummy; Ref: Other) 0.94 1.11°  1.05 1.21"
Individual Characteristics:

5 years of schooling (Dummy) 1.777 1277 2047 1427
10 years of schooling (Dummy) 3307 071" 246" 071"
12 years of schooling (Dummy) 477" 069 510 ° 0597
Undergraduate Degree (Dummy) 060" 074" 084" 071"
Masters Degree (Dummy) 0.85 0.94 1.02 0.99
Household Characteristics:

Log of Consumption Expenditure 1.38" 0897 1.26°  1.06
Household Size 092" 100 094" 098
Household Occupation: Self-employmeni  0.97 1.38" 0.89 1.96 "
Household Occupation: Salaried 1.15°  0.91 1.14 1.54"
Household Occupation: Wage Work 0.85 0.85 0.89 1.04
Household Head's Schooling 1.02" 098" 1.01 0.98"
Female Household Head (Dummy) 1.07 1.07 1.15 1.00
Context Characteristics:

Number of TVET institutions 1.01° 1.00 1.0  1.00
Unemployment Rate 1.117 1.08" 1.087 1.05
Average 10-year rainfall 1.00 1.00 1.00 1.00
N 6129 9502 4222 4560

Source: Employment and Unemployment Survey of 1204-05 & 2009-10)
*p<.05,* p<.01,** p<.001

Patterns of TVET participation were also examibgdyender; this enabled
isolating differences in relationships between mteds and type of TVET for males and
females separately. The results for the 2004-0®lge presented in Table 6e and for
the 2009-10 panel in Table 6f.

For males and females alike, being married sigaifily reduced the odds of

formal TVET participation more than the odds ofoimhal TVET participation. The
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association, not surprisingly, is stronger in tasecof females. This pattern is also
evidenced in 2009-10.

The effect of education on formal TVET participatiwas slightly different
among males and females. Males with 10 and 12 ygashooling consistently showed
higher odds of enrolling in formal TVET as compatedemales with the same levels of
schooling. While this pattern is consistent actosth panels, comparisons between the
two panels show that females with 10 years of skehgdad higher odds of participating
in formal TVET in 2004-05 than in 2009-10. Furtlgfferences between 2004-05 and
2009-10 indicate that higher levels of educatiomeniaformal TVET participation less
likely in 2009-10 than in 2004-05 but more likelpangst females with five years of
education. Thus, the results show that the associbétween education and informal
TVET participation was weaker in 2009-10.

The association between household wealth and fo0FWAT participation among
males and females also show some small but signifidifferences. While there is a
positive association between household wealth amddl TVET for both groups, the
magnitude of this relationship is larger for mal@ser time — in 2009-10, this association
also weakens in the case of males.

Other household characteristics show similar pagtby gender and by type of
TVET. Self-employed households are related to higlaels of informal TVET
participation among males and females. This relah@ between informal TVET
participation and belonging to a self-employed etwdd is stronger in 2009-10 for both

males and females. Individuals in households ire@ivm casual labor are less likely to
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enroll in any TVET program. This association is sigiificant in the case of females in

either panel.

Table 6e

Odds ratio estimates of factors predicting partatipn in formal and informal TVET by

gender (2004-05)

Males Females

Formal Informal Formal Informal
Demographic Controls:
Age 1.68" 2207 1.89°  1.84"
Age Squared 0.99" 099" 0997  0.99”
Urban (Dummy; Ref: Rural) 1.06 0.92 1.06 0.86
Marital Status (Dummy; Ref: Unmarried 0.66 098  0.44"7 0.80"
Dalit (Dummy; Ref: Other) 1.26" 0.95 1.397  1.04
Adivasi (Dummy; Ref: Other) 1.08 1.00 1.11 1.23
OBC (Dummy; Ref: Other) 1.25" 1.38" 1.08 1.27”
Muslim (Dummy; Ref: Other) 1.03 1.15° 0.86 1.05
Individual Characteristics:
5 years of schooling (Dummy) 1.18 1.297 3.237  1.27"
10 years of schooling (Dummy) 377" 0767 2297  0.74"
12 years of schooling (Dummy) 5.39" 0.64" 4477 0.80
Undergraduate Degree (Dummy) 0.53" 064" 0737 0091
Masters Degree (Dummy) 0.83 0.76 0.85 1.05
Household Characteristics:
Log of Consumption Expenditure 1.61° 091  1.16 0.88
Household Size 0.917 1.00 0.937  1.00
Household Occupation: Self-employmer 0.95 1.54" 1.07 1.18"
Household Occupation: Salaried 1.19 0.96 1.20 0.84
Household Occupation: Wage Work 0.76 0.827 0.94 0.87
Household Head's Schooling 1.03" 098" 1.01 0.98"
Female Household Head (Dummy) 1.04 1.06 1.06 1.11
Context Characteristics:
Number of TVET institutions 1.017 1.00 1.00 1.00
Unemployment Rate 1.16” 1.08" 1117 107"
Average 10-year rainfall 1.00 1.00 1.00 1.00
N 3633 5857 2496 3645

Source: Employment and Unemployment Survey of 1(@a@04-05)

*p<.05,* p<.01,** p<.001
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Table 6f

Odds ratio estimates of factors predicting partatipn in formal and informal TVET by
gender (2009-10)

Males Females
Formal Informal Formal Informal

Demographic Controls:

Fxk Xkk Xkk Xkk

Age 1.66 2.88 2.03 2.03
Age Squared 099" 0.98" 0.99° 099"
Urban (Dummy; Ref: Rural) 1.08 0.96 1.17 1.04
Marital Status (Dummy; Ref: Unmarried) 0.76° ~ 0.88° 045  0.74
Dalit (Dummy; Ref: Other) 1.18" 094" 148" 130"
Adivasi (Dummy; Ref: Other) 1.01 1.06° 1.04 1.83"
OBC (Dummy; Ref: Other) 1.27 1.197 1.06 1.31
Muslim (Dummy; Ref: Other) 1.08 1.26 1.01 1.07
Individual Characteristics:

5 years of schooling (Dummy) 1.08" 1327 2437 1427
10 years of schooling (Dummy) 3237 066 1817 081
12 years of schooling (Dummy) 5827 053 4347 072
Undergraduate Degree (Dummy) 0.80 0.67 0.90 0.78
Masters Degree (Dummy) 0.94 0.91 1.10 1.08
Household Characteristics:

Log of Consumption Expenditure 1.35° 1.06 1.17" 1.09
Household Size 093" 098 095 097
Household Occupation: Self-employmeni 0.88 2237 0.94 1.51"
Household Occupation: Salaried 1.20 1.75 1.13 1.16
Household Occupation: Wage Work 0.79 1.11 1.02 0.91
Household Head's Schooling 1.01 098" 1.01 0.97"
Female Household Head (Dummy) 1.14 0.95 1.14 1.13
Context Characteristics:

Number of TVET institutions 1.01 1.00 1.01° 1.00
Unemployment Rate 1.08" 1.04 1.01°  1.04
Average 10-year rainfall 1.00 1.00 1.00 1.05
N 2524 3188 1698 1372

Source: Employment and Unemployment Survey of 1(209-10)
*p<.05,* p<.01,** p<.001
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4.4 Limitations

The analysis and results presented above suffer fiwvo main limitations. These
are discussed here along with details on the methsédd to address some of the
limitations.

The district level variables included in the emgatianalysis (see Section 4.2.3)
do not capture much variation in TVET enrollmentid®ns. The distribution of these
variables across 50 randomly selected distrigisasented in Figure A.7 in Appendix A.
Although the plot shows significant variation ireteupply of TVET institutions and in
the unemployment rate across districts, and lass@tion in average rainfall across
districts, these variables fail to explain sigrafit variation in TVET enrollment in the
multivariate analysis. Other context-level charastes like sector-specific job growth in
the region, district density, distance to TVET ingions and/or other educational
institutions, and availability of infrastructureéds and electricity) might have better
served the analysis. The data used in this stumlyeter, do not support the inclusion of
these variables in the analysis.

Further, as discussed in Section 4.1 and showmlnteTl, previous evidence
shows that TVET patrticipation is affected by fastapot included in the present analysis.
These include occupational prestige, social netayakd the cost and quality of TVET
options. The omission of these variables from tleelehintroduces bias in the estimates.
This omitted variable bias has been addressedte sxtent with the use of district-level
fixed effects. Fixed effects regression providemsa@ontrol again bias due to omitted

variables assuming that these omitted variableslagideffects are time-invariant.
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Second, the binary and multinomial models estimhtage not been examined by
urbanicity. The GLIMMIX procedure used in SAS didtrtonverge when estimating
models separately for urban and rural locationg@s€&€hmodels are computationally
intensive and non-convergence can arise due toaaeasons; complexity of the model,
misspecification or overspecification, scaling afalvalues, and so on. Attempts to
simplify and use different estimation techniquesyver, were not successful. All the
multivariate analysis presented in Section 4.3 emathTVET participation along urban-
rural dimensions (a dummy variable indicating urbmration was included in all
models). In most cases, urbanicity was found ndieta significant predictor of TVET
participation over and above all the other variglifethe modef! One can therefore
make the case that separate models along urbamrdmm@nsions were not required.

The descriptive statistics showed some differentdd/ET participation rates
between 2004-05 and 2009-10. These differencesiare pronounced in the case of
informal TVET. As noted earlier (see Chapter 7dduller discussion of differences in
participation rates and predictive patterns), tliteerences could be a function of
changes in the way TVET patrticipation data havenlmedlected in 2009-10. Attempts
have been made to understand these differencesabyi@ng education and labor force
participation rates during the same period. Thidissussed further in Section 7.1 in

Chapter 7.

%L See the discussion in Chapter 7 on blurring uraal differences in India.
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Chapter 5: Empirical Estimates of the Returns to Veational Education

and Training in India

The perceived benefits of education and trainirgaakey determinant of
participation decisions (Grubb, 1988). Since infation on perceived benefits is often
unavailable, data on actual benefits or returnsexl to assess the efficiency of education
and training systems with respect to costs (BjltE298). While private returns to general
academic education have been examined exten&iyediatively little attention has been
paid to estimating the returns to TVET. The difftgun assessing returns to TVET is
related to the heterogeneity and variation in TWE€rings, and data constraints due to
several contextual issues that impact the deliaed/outcome of TVET programs
(Hoeckel, 2008). This is especially true in theteahof developing countries.

This chapter addresses this gap and estimatesttivag to TVET in India.
Building on findings from previous research in depéng countries, the study models
wages as a function of several individual, housgherhd context level variables. It
corrects for selection bias using Heckman'’s sadeatorrection (Heckman, 1979), as
well as instrumental variables (Wooldridge, 2010) aompares the estimates of returns
to TVET to the estimates of returns to general anad education in India.

The study focuses on the following research questio
1. What are the returns to TVET in India, controllifog educational attainment,

ability, and individual and household charactecs?i

2 See Section 3.5 in Chapter 3 dddraisamy, 2002or evidence of returns in the Indian case.
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2. Controlling for individual and household charactads, what are the returns to

general education in India?

5.1 Data

The data used to examine the private, economicneto individuals
participating in vocational education and trainprggrams came from the first round of
the Indian Human Development Survey (IHDS). The 8B a nationally representative
survey of urban and rural households across aé#stnd union territories of India
(except Andaman, Nicobar and Lakshwadeep island$)recludes 41,554 households
and 215,754 individuals across 384 districts, 1%08ges and 971 urban blocks (Desai
et al., 2008).

The fieldwork for the first round of the IHDS waarded out in 2004-2005 in 13
different languages, and involved surveying a kmolgkable informant, typically the
male head of the household. The data include irdition on the socio-economic
condition of the household, education and employtroatcomes for all household
members, and the extent of the household’s soetatarks and relationships (Desai et
al., 2008). The IHDS also includes a village-legpeéstionnaire administered to a
knowledgeable member of the village and includésrimation on infrastructure and
resources, availability of health and educatiorallities, and employment opportunities
(Desai et al., 2008).

The household and individual-level data in conjiorctvith contextual
information at the village-level are used to estem&turns to vocational education and

training. These separate data files were linkagsvmstages. In the first stage the
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household and individual-level data were linkedhgsan 11-digit unique code (IDHH)

identifying the state, district, primary samplingitPSU), and household and individual.

In the second stage, the merged household andduodivile was linked to the village-

level file using a derived ‘village ID’. The villagID was created by concatenating the

state, district and PSU identifiers.

Table 7 provides a description of the demographdiyidual, household and

village level covariates used to estimate retuoracidemic and vocational education.

Table 7

Description of variables used to estimate retum3VYET and general education

Variable

Source (IHDS 2004-2005)

Description

Log annual wages Household/Individual data file
DEMOGRAPHIC INDICATORS

Age

Age squared
Age group 1
Age group 2
Age group 3

Female

Urban

Marital status

Other Backward
Class

Dalit

Household/Individual data file
Household/Individual data file
Household/Individual data file
Household/Individual data file
Household/Individual data file

Household/Individual data file

Household/Individual data file

Household/Individual data file

Household/Individual data file

Household/Individual data file

Natural log of annual
wages/earnings

Age in years
The quadratic term for age
Includes ages 15 to 25
Includes ages 26 to 40
Includes ages 41 to 65
Dummy variable for gender -
coded '1' for female and ‘0" for
male
Dummy variable for
geographic location - coded '1’
for urban and '0' for rural
Dummy variable indicating
marital status - coded '1' if
married at the time of survey
and '0' if otherwise
Dummy variable indicating
social group - coded '1' if OBC
and '0' otherwise
Dummy variable indicating
social group - coded 1" if Dalit
and '0' otherwise
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Adivasi

Muslim

Household/Individual data file

Household/Individual data file

INDIVIDUAL CHARACTERISTICS

Years of schooling Household/Individual data file

BA

MA

Professional

TVET

Grade 10
Performance (i
Division)

Grade 10
Performance (¥
Division)

Unemployed

Household/Individual data file

Household/Individual data file

Household/Individual data file

Household/Individual data file

Household/Individual data file

Household/Individual data file

Household/Individual data file

Dummy variable indicating
social group - coded 1" if
Adivasi and '0’ otherwise
Dummy variable indicating
religious affiliation - coded '1'
if Muslim and '0' otherwise

Continuous variable indicating
years of schooling

Dummy variable indicating
completion of
undergraduate/Bachelor’s
degree — coded ‘1’ if
completed an undergraduate
degree and ‘0’ otherwise
Dummy variable indicating
completion of Master’s degree
— coded ‘1’ if completed an
undergraduate degree and ‘0’
otherwise

Dummy variable indicating
completion of a Professional
degree — coded ‘1’ if
completed an undergraduate
degree and ‘0’ otherwise

Dummy variable TVET
participation - coded '1" if
participated in TVET after
grade 10 and '0' if not

Dummy variable indicating
performance on grade 10 -
coded '1' if respondent scored
in the highest division and 0’
otherwise

Dummy variable indicating
performance on grade 10 -
coded '1" if respondent scored
in the second division and 0’
otherwise

Dummy variable indicating
employment status - coded '1'
if respondent is unemployed
and '0' otherwise
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Salaried

Working in
household
enterprise

Informal sector
worker

Household/Individual data file

Household/Individual data file

Household/Individual data file

HOUSEHOLD CHARACTERISTICS

Gender of head of
the household

Head of the
household's years
of schooling

Head of the

Household/Individual data file

Household/Individual data file

household’'s TVET Household/Individual data file

participation

Household size

Household/Individual data file

Number of children Household/Individual data file

Household Assets

Household/Individual data file

VILLAGE CHARACTERISTICS

Distance to higher
secondary school

Village level data file

Dummy variable indicating
employment status - coded '1'
if respondent is a salaried
worker and '0' otherwise
Dummy variable indicating
employment status - coded '1'
if respondent works in a
household enterprise (business,
farm or non-farm) and '0’
otherwise

Dummy variable indicating
employment status - coded '1'
if respondent is an informal
sector worker and '0' otherwise

Dummy variable indicating the
household head's gender -
coded '1' if female and '0'
otherwise

Continuous variable indicating
years of schooling of the head
of the household

Dummy variable indicating if
the head of the household
participated in TVET — coded
‘1’ if he/she patrticipated in
TVET and ‘0’ otherwise
Continuous variable indicating
size of the household (number
of persons living in the
household for a continuous
period of 30 days or more)
Continuous variable indicating
the number of children (below
the age of 15 years) living in
the household

Continuous variable indicating
the assets owned by the
household. The variable ranges
from O to 30.

Continuous variable indicating
distance of higher secondary
school from village (in
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kilometers) if higher secondary
school not available in the
village

Continuous variable indicating
distance of college from
village (in kilometers) if no
college available in the village
Continuous variable indicating
distance of vocational
institution from village (in
kilometers) if no vocational
institution available in the
village

Continuous variable indicating
number of higher secondary
schools (public and private) in

Distance to college Village level data file

Distance to TVET

institution Village level data file

Number of higher

Village level data file
secondary schools

the village
Continuous variable indicating
Number of TVET Village level data file number of TVET institutes
institutions 9 (public and private) in the
village
Weight Household/Individual data file Probablllt_y welgh_ts to account
for sampling design
District ID Household/Individual/Village Unique ID for districts in the
sample
Village 1D (Derived variable) Unique ID for villages in the
sample

5.1.1 Analytic Sample (For returns to general etdonoa

The analytic sample for this study was limitedridividuals between 15-65 years
of age, constituting the working age populatiofnidia (United Nations, 2010). The
lower bound of 15 years was motivated by the flaat vocational education and training
programs in India can be accessed as early ashigiol and programs can be pursued
as a part-time option. Of the 215,754 cases inHIDS data, 138,776 or nearly 55
percent were between 15-65 years. Of the remaiBiB@ cases (about 0.6 percent) were

missing data on years of completed schooling, 22@<€ (about 0.2 percent) were
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missing data on head of the household’s schoading,3,457 (2.5 percent) were missing
information on English fluency. Observations witissing information on schooling
were deleted from the sampfe.

Information on wages (the dependent variable) idraéto estimating returns and
the IHDS data were chosen for the extensive coeeshgarious types of income-
generating activities. The survey focuses on varsaurces of household income
including farm and non-farm work, self-employmeadtities, agricultural and non-
agricultural labor, and salaried work. The survathgrs information on each household
member’s participation in any of the listed actastin addition to other wage/salaried
work the individual might be engaged in outsidéofisehold-based work. Thus, each
individual in the dataset could have multiple sesrof income.

In order to accurately represent the wages of iddads in the analytic sample it
was important to account for income generated acrasous activities. As per the IHDS
survey, an individual was classified as “working”any given activity if he/she was
engaged in that activity for 240 hours (about omathn of full-time work) or more
during the previous year. For individuals engagedaged and salaried work, annual
earnings were available for each individual. Buthie case of individuals engaged in
farm work, non-farm work and/or other householdibesses, the total annual income
was only available at the household level. In theses, (i.e. for those engaged in any
household-based activity), individual earnings waalkeulated by dividing the total

income from that activity by the number of persamihin the household engaged in that

3 Observations missing information on English largguability were retained in the analytic
sample. English fluency and its relationship witinréngs is not a focus of this study. Models that
include English fluency on the RHS have an effectample size of 78572 cases.
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activity. Thus, for example, for an individual eggad in agricultural labor and non-farm
work, the total annual earnings included those medurom agricultural wage labor as
well as his/her share of earnings from non-farmkwor

About two percent of households in the IHDS sumeported a negative total
income due to losses or failed crops in the presimar. After computing annual
individual income (i.e. aggregating earnings acalsscome-generating activities) for
all cases in the analytic sample, those casesanibgative annual income were deleted
from the sample (2.6 percent of 15-65 year olds).

The trimmed analytic sample thus includes 134,G&@s of which 40.25 percent
are unemployed. The distribution of this samplaype of economic activity is presented
in Table 8. About 70 percent of the sample is ledan the rural sector where 34 percent
of those employed are engaged in farm or non-faark&nd/or other household
businesses. In urban areas, those engaged in sodsedt household-based work
constitute just four percent of the sample. Satawerkers form the largest employed
group in urban areas making up about six percetiteofample. The proportion of casual
labor is higher in rural areas than urban areap€tfent versus three percent).

As seen in Table 8 the proportion of males and fesia the sample is about the
same. Nearly 28 percent of females in the sampl@eiaemployed whereas 11 percent of
the males report unemployment. The proportion dese higher across all types of
income-generating activities — salaried work, cailzor, and household-based
enterprises. The skewed gender distribution iscatdie of the reported gender

discrimination in the labor market in India (Kingddl997).
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Table 8

Proportion of analytic sample by employment stagiender and sector

Employment Status Rural Urban Male Female Total
Unemployed 0.23 0.16 0.11 0.28 0.39
Salaried 0.03 0.06 0.08 0.02 0.09
Casual Worker 0.11 0.03 0.10 0.04 0.14
Household Enterprise Worke 0.34 0.04 0.22 0.16 0.38
Total 0.71 0.30 0.51 0.50 1.00
N 134,036
N (PSUs) 2,473

Source: Indian Human Development Survey, 2004-05.

The analytic sample used to estimate returns tergéeducation includes all
cases with reported earnings. Figure 17 showsigheldition oflog wagesin the
analytic sample. The distribution is approximatetymal but skewed to the left. It
should be noted that four cases in the analytiqgpgashowed extreme values on annual
income?®* These cases were above th® Brcentile of the wage distribution. In keeping
with standard econometric practice, the annual wégethese four cases were recoded

to the fifth largest value at the Bercentile.

4 See Figure B.1 in Appendix B for a boxplot of aahwages in the untrimmed sample.
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Figure 17 Distribution of log annual earnings among 15-&aryolds across all types of

occupation.
Source: Indian Human Development Survey, 2004-05.

Table 9 shows the mean values for key variabled usthe empirical analysis of
returns to schooling by rural and urban sectorr@Ieesignificant variability in annual
wages across the sample. The average across tteesample is about 29,300 (in Indian

Rupees) with the average for rural areas at 13a2ti3he average for urban areas at

45,563.
Table 9
Weighted means of predictors of annual wages ari6r@b year olds, by location
Rural Urban
SE SE
Mean (Mean) Mean (Mean)
Annual Income 13213.81 260.055 45563.87 1076.482
Log Annual Income 8.79 0.018 10.18 0.024
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Years of schooling 4.40 0.060 7.89 0.103

Age 36.13 0.090 36.97 0.113
Age Squared 1474.33 7.026 1504.41 8.568
Age-Between 15-21 years) 0.15 0.003 0.09 0.003
Age-Between 22-28 years) 0.19 0.003 0.19 0.003
Age-Between 29-39 years) 0.27 0.003 0.31 0.004
Age-Between 40-65 years) 0.40 0.003 0.42 0.004
Female (Dummy; Ref: Male) 0.40 0.003 0.21 0.004
Marital Status (Dummy; Ref:

Unmarried) 0.77 0.004 0.77 0.004
Social Group - OBC (Dummy) 0.38 0.011 0.32 0.010
Social Group - Dalit (Dummy) 0.24 0.008 0.18 0.009
Social Group - Adivasi (Dummy) 0.11 0.008 0.03 0.004
Religious Group - Muslim (Dummy) 0.09 0.007 0.15 0.009
Ability (Dummy; >60% in Grade X) 0.02 0.002 0.12 0.005
Ability (Dummy; < 60% in Grade X) 0.09 0.003 0.23 0.006
English Fluency 0.13 0.005 0.35 0.009
Head of the Household's Schooling 4.01 0.064 7.19 0.107
Household Size 6.23 0.055 5.50 0.047
Number of children in the household 2.03 0.033 1.51 0.027
Household Assets 9.29 0.097 16.13 0.139
N 57,752 20,820

Source: Indian Human Development Survey, 2004-05.

In terms of age, the average age across urbaruasidesidents is about the same
— 36 years. Surprisingly, the proportion of femalerural areas is almost double (40
percent) of that in urban locations (21 percent).

There are significant differences in the schoobagcomes across rural and urban
residents. While the average years of completeddiicty in rural areas is only four
years, urban residents report an average of eggrsyof schooling. Similarly, on
average, eight percent of rural residents havgla $thool degree and three percent have
a college degree. The corresponding figures inrudsaas are 27 percent and 17 percent,

respectively.
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The education of the head of the household al$ovsla similar trend; on
average, rural households report that the headedfidusehold has four years of
schooling while urban households report that tredred the household has completed
seven years of schooling.

The distribution of social groups across urbanamdl locations is similar except
for the Adivasigroups that tend to be located largely in rurahar(11 percent of the rural
sample) than urban areas (three percent of thenwdmaple); antuslimswho form a
larger proportion of the urban sample (15 perctrah the rural sample (nine percent).

Finally, the average household size is slightlgdarnn rural areas (6.23 persons)
than in urban areas (5.49 persons), as is the nuohlstildren in the household (1.51 in
urban areas and 2.03 in rural areas).

In order to better understand the heterogeneignimual earnings, the log
earnings were plotted by education level, separébelthe two gender groups, and
across urban and rural dimensions. The boxploEguares 18 and 19 show these
distributions.

Research has consistently found that in the Indzese, female earnings are
significantly lower than those of males, acrosatmmns, and notwithstanding education
levels (Kingdon, 1997). This is evidenced in thgufes below. Although the wage
differences between men and women reduce at highels of education (over 12 years

of schooling), females continue to earn signifibatgss than their male counterparts.
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Figure 18 Distribution of log annual earnings among 15-8arnyolds, by gender and
education level.
Source: Indian Human Development Survey, 2004-05.

Figure 19 shows wage distributions for men and wotneurban and rural
locations. In rural areas, both men and women venage, have lower wages than men
and women in urban areas. Wages in rural areash{s® a higher degree of variability
than urban wages.

The wage distributions by education levels and midoad rural status, as seen in
Figure 20 below, show that the urban-rural wageigaygdest amongst those with 10-15
years of education. As the educational attainmeasgip, urban wages increase notably.
In rural areas however, increasing years of schgare not associated with the same

increase in wages.
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Figure 19 Distribution of log annual earnings among 15-&aryolds by gender and

urban-rural status.
Source: Indian Human Development Survey, 2004-05.
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Figure 2Q Distribution of log annual earnings among 15-8anolds by education level
and urban-rural status.
Source: Indian Human Development Survey, 2004-05.
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5.1.2 Analytic Sample (For returns to TVET)

To estimate returns to TVET only those cases ragpparticipation in a
vocational or technical education program werecsete A binary variable indicating
TVET participation was derived using two questiosighject of study at the
postsecondary level and highest level of educatwnpleted. These questions were
asked to a subset of survey respondents; thegfiettion on postsecondary subject was
asked to all respondents with 10 or more yearslo€ation, and the second question was
asked to respondents who attended college. Botstiqus included “vocational” as one
of the response options. The TVET indicator theated included cases that had
participated in TVET at any point after grade 10.

Cases with less than ten years of schooling (abdyercent of the sample had 10
or more years of schooling) were excluded fromstéi@ple. Cases missing information
on postsecondary subject and highest level of ¢ntucevere also removed from the
sample (24,100 cases). Vocational education amdrigaparticipants constituted a
significantly small proportion of the sample — Pp&rcent.

The same steps as noted in Section 5.1.1 werevedldo further trim the sample.
Cases outside the working age range (985 casesg thissing the household head’s
level of education, and those with negative toéahengs (558 cases) were removed from
the sample. This resulted in a sample size of I6¢28es half of which were employed.

Schooling or education was defined in terms of atan levels unlike in the
previous case where it was defined as a continuatiable measuring years of

completed schooling. In addition to the variabléizating TVET participation, three
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dummy variables were created to indicate completicen Bachelor’'s degree, a Master’s

degree, or a Professional degree.

The distribution of log annual earnings in the ghalsample is presented below

in Figure 21. Appendix B includes boxplots of anlnuages with extreme values in the

untrimmed sample. See Figures B.3 and B.4 in Appdad

Figure 21 shows that the earnings for the TVET darage left skewed indicating

that a large proportion of the sample reported donual earnings. Other than the left

skew, the distribution is approximately normal.
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Figure 21 Distribution of log annual earnings among 15-&&aryolds with 10 or more
years of schooling.

Source: Indian Human Development Survey, 2004-05.

The proportion of the analytic sample participatimd VET is presented in Table

10. The weighted proportions are presented alondeyeand sectoral dimensions, as well

as by employment status.
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Table 10

Weighted proportion of TVET participants in the géanby gender, sector and
employment status

No TVET Some TVET Total

Male 0.596 0.056 0.651
Female 0.336 0.013 0.349
Rural 0.396 0.032 0.427
Urban 0.536 0.037 0.573
Unemployed 0.436 0.033 0.469
Salaried Worker 0.240 0.018 0.259
Casual Worker 0.030 0.003 0.034
Household Enterprise Worker 0.224 0.015 0.239
Total 0.931 0.069 1.000
N 15,270
N (PSUs) 1,999

Source: Indian Human Development Survey, 2004-05.

Males constituted about 65 percent of the anabample of which five percent
participated in some type of TVET. About one petasdrthe females in the sample
participated in TVET. The proportion of TVET parfiants across rural and urban
sectors was about the same (just over three pgrtemerms of employment status,
about 47 percent of the analytic sample reportéugnenemployed, followed by 26
percent in salaried work, 24 percent working iroagehold enterprise, and 3.4 percent in
wage work. In terms of employment status of TVETipgants, the largest proportion
reported being unemployed (about three percent)h@fe employed, the majority were
in salaried work, followed by self-employment, andery small proportion in casual

wage work.
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Table 11 shows weighted means for the variabled usthe analysis by urban
and rural sectors. There is significant differeimcannual earnings reported across rural
and urban areas. The average annual income in arkas is more than twice the
average in rural areas, with urban income showingemaariation than rural incomes.

The distribution of urban and rural residents byaadion level follows an
expected pattern with Bachelor’s degree holdemnifog the largest group, followed by
those with a Master’s degree, and the smallestgotiom with a professional degree. In
urban areas, TVET patrticipants are the smallestmmoaking up nearly seven percent of
the sample. In rural areas, professional degrege®form the smallest group (three
percent of the sample), followed by TVET particifsawho again constitute seven
percent of the sample.

The urban and rural samples also show significdferdnces in average age.
Rural residents are, on average, about three yeargyer than their urban counterparts.
When examined by various age groups, the biggésteices are observed among the
15-21 year olds and 40-65 year olds. In rural ar@#&spercent and 27 percent of the
sample fall within 15-21 years and 40-65 yearseeByely. The corresponding figures
for urban areas are 3.6 and 41 percent, respectivel

The proportion of females in the urban and rurai@e is about the same — 15
percent. The distribution of social religious grewghows some differences across rural
and urban locations ©BCsconstitute about 38 percent of the rural sampteraarly 27
percent of the urban sampl@alits make up about 14 percent of the rural and 8.7gmérc

of the urban sample; amtlivasisconstitute about five percent of the rural sangpid
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2.7 percent of the urban sample. The proportiodaglimsin rural and urban areas is
about the same.

With regard to the ability measures, there areiggmt differences in the
proportion achieving more than 60 percent markgate 10 and the proportion fluent in
English across urban and rural areas. As expeitteghroportions are higher in urban
locations than rural areas (38 percent versus & pein the case of grade 10 scores and
84 percent versus 73 percent in the case of Enigligiuage fluency). There is little
difference in the proportion achieving less tharpé€cent in grade 10 across sectors.

Finally, in terms of household characteristics,dlierage household size and the
number of children in the household are similapasrrural and urban sectors. Urban
residents report, on average, higher householdsasm rural residents and higher

education levels for the head of the household.

Table 11
Weighted means of key variables used to prediatmstto TVET among 15-65 year olds
Rural Urban
SE SE
Mean (Mean) Mean (Mean)

Annual Income 35321.10 1290.26 86403.61 2317.83
Log Annual Income 9.719 0.040 10.977 0.027
BA Degree (Dummy) 0.406 0.016 0.484 0.011
MA Degree (Dummy) 0.109 0.010 0.164 0.008
Professional Degree (Dummy) 0.036 0.006 0.082 0.006
TVET (Dummy) 0.072 0.008 0.068 0.005
Age 33.804 0.301 37.346 0.207
Age Squared 1262.186 23.372 1505.600 16.114
Age-Between 15-21 years 0.096 0.007 0.036 0.003
Age-Between 22-28 years 0.287 0.012 0.201 0.007
Age-Between 29-39 years 0.348 0.012 0.354 0.009
Age-Between 40-65 years 0.269 0.011 0.410 0.010
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Female (Dummy) 0.156 0.010 0.155 0.006

Marital Status (Dummy) 0.698 0.014 0.776 0.008
Social Group - OBC (Dummy) 0.379 0.020 0.268 0.012
Social Group - Dalit (Dummy) 0.145 0.014 0.087 0.008
Social Group - Adivasi (Dummy) 0.054 0.008 0.027 0.005
Religious Group - Muslim (Dummy) 0.080 0.010 0.072 0.008
Ability (> 60% in Grade 10) 0.187 0.013 0.387 0.013
Ability (< 60% in Grade 10) 0.556 0.016 0.505 0.011
English Fluency 0.732 0.015 0.846 0.010
Head of the Household's Schooling 9.279 0.160 12.348 0.091
Head of the Household's TVET

Participation 0.033 0.005 0.044 0.004
Household Size 6.523 0.127 5.197 0.067
Number of children in the household 1.780 0.065 1.172 0.031
Household Assets 14.576 0.180 20.816 0.134
N 7,877
N (PSUs) 1,818

Source: Indian Human Development Survey, 2004-05.

In order to further examine the variation in arire&nings across the sample the
earnings were graphed by education level and ajenger and sector dimensions. The
distribution of earnings for TVET participants bgrgler is presented in Figure 22. Plots
for Bachelor’'s, Master’s and Professional degrdddrs can be found in Appendix B;
see Figures B.3, B.4, and B.5.

Figure 22 and plots for other degree holders shpproximately normal
distributions of log annual earnings by gender. @iséributions are left skewed and in
some cases leptokurtic (kurtosis=4. 83). The distion of log annual earnings for
female TVET participants, however, does not fit tleemal distribution.

Figure 23 shows boxplots of log annual earningdET participants by urban-
rural location. The plot indicates that urban resid, on average, irrespective of TVET

participation, show higher earnings than their raoaunterparts. Within urban and rural
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areas, TVET participants show a slight disadvantagarnings when compared to non-
TVET participants. Earnings of those not in TVED@hsignificantly greater variation

than the earnings of TVET participants.
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Figure 22 Distribution of log annual earnings by gender &MET status among 15-65
year olds with 10 or more years of education.
Source: Indian Human Development Survey, 2004-05.

In Figure 24, log annual earnings are plotteddycation/training. The figure
shows that average earnings increase slightly @étih additional credential. Earnings
for those without a TVET or higher credential shitw lowest mean earnings and those
with a professional degree have the highest meanings. The variation in earnings is

significant amongst those without a credential tiade with a Bachelor’s degree.
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Figure 23 Boxplot of log annual income of TVET and non-TVRarticipants, by urban-
rural location. The analytic sample includes 15¢6&r olds with 10 or more years of
education.

Source: Indian Human Development Survey, 2004-05.
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Figure 24 Boxplot of log annual income by education/tragnamong 15-65 year olds
with 10 or more years of education.
Source: Indian Human Development Survey, 2004-05.
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5.2 Analytic Methods
The estimation of returns in this paper was basethe standard Mincerian
approach of estimating wage functions to computesraf return to education (Mincer,
1975). The relationship between wages and yeasshufoling, and wages and vocational
education is expressed as:

InW; = a + B1S; + V14; + V2A7 + 81 BR=1 X, + Ook D=1 X, + 83 Ti=1 X, + 1

1ik
ani =

a+ ﬁlSi + ﬁZVi + ]/IAi + VZALZ + 81]( legzlxlik + 82 Zgzlxzk + 83]( Z¥=1X3k + U;

In the first equationinW; is the log of hourly wages for individuglS; is years of
schooling,As andA? represent age (in years) and it's quadratig iX a vector of
observed individual characteristics;Xs a vector of observed household characteristics,
Xskis a vector of observed district-level characterss andu; represents the individual-
specific error. In the second equatidhrepresents participation in vocational education
and takes a value of 1 if an individual particigate TVET and O otherwise.

Ordinary Least Squares (OLS) provides unbiasethastis of the coefficient on
schooling and vocational education if the erromtés uncorrelated with each of the
regressors. However, in the case of wage functioh§ estimates can significantly over

or underestimate the effect of schooling on wa@esd, 2001). The overestimation is a
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result of endogeneity of the schooling variableijlevnderestimation is attributed to
measurement error in years of schooling.

According to Card (2001), there are three sourtemndogeneity — omitted
variables, simultaneity, and measurement erra@aritbe argued that ability, unobserved
in the equations above, is a determinant of yelsstwoling (and wages), and its
absence in the equation results in inconsistemhatds of returns. The coefficient of
education represents the causal effect of educatiomages only when observed
differences in wages can be attributed to varyiegry of schooling and not any
underlying, unobserved differences in ability.

Self-reported measures of education often include®due to various reasons;
social desirability, inaccurate memory, and soTdre difference between the true value
and the reported or measured value is called measint error. Within the OLS
framework, measurement error in years of schodliegthe difference between the true
level of education and the reported level of edocathas been shown to be correlated
with observed years of schooling causing signifieatenuation of the OLS estimate on
schooling (Wooldridge, 2010).

Finally, as wages are only observed for those eyaglan the labor force,
estimates of returns to education are based om-aamaom sample of the population.
This results in sample selection bias and incomsisDLS estimates (Wooldridge, 2010).
It can be shown that sample selection bias is aimul the bias from omitted variables,
and can be addressed by least squares methodsieieck979).

The extant literature on returns to education magleyed various techniques to

address inconsistencies in OLS estimates causetbdunelogeneity. Card (2001) reviews
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these and finds that 15 percent of the reviewedietwsed Heckman’s two-step
correction, while 80 percent used instrumentalaldes. None of the reviewed studies
used repeated observations or household fixedtsffeethods.

This study employs Heckman'’s correction and IV rodthin estimating the
returns function. Household fixed effects and répeéabservations, although a possible

solution to endogeneity, cannot be used due toluaitations?>

5.2.1 Heckman Selection Correction

One of the key assumptions underlying regressioans is sample
randomness. When this assumption is violated dnemncandom missing observations on
the dependent variable, the coefficient estimatedbised. The intuition behind
Heckman'’s correction for sample selectivity or sBta bias is to construct a model that
jointly represents the regression equation to bienaged, as well as the process that
determines if the dependent variable is observdsk(( 1980).

In the case of this study, in equation (1) and\{&)ges are only observed for
those currently employed in the labor force i.eeveW; > 0. Employing the Heckman
correction entails estimating the probability @ftibr force participation’ for the sample,
followed by estimating the returns while contradjifor selection, which is equivalent to
addressing selection on observables. More spéelyficga the first step, probit regression
is used to estimate the propensity of being “wadeed on a vector of explanatory
variables. This equation is the selection equadiwth can be formally represented as:

Prob(LFP = 1|Z) = Prob(g; > —Z;y,) = ®(Z;y1)

% 85 percent of the analytic sample represents holge with one observation
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Here, labor force participatiohEP) is a latent binary indicator of being employed in
paid work and depends on a vector of explanatonabiesZ. The explanatory variables

in Z are different from those included in the vectaltescribed in equations (1) and (2)
and include household size, number of childreménhousehold and household assets. In
the equation abov& represents the standard cumulative distributioretion (C.D.F)
andy; represents the associated parameter vector.

The predicted probabilities resulting from the st equation are used to
compute the ‘Inverse Mills Ratio’ éambda which is added to the returns equation as an
additional explanatory variable.

The wage equation is then represented as:
IMW;|LFP; > 0 = a + B;S; + V14; + V247 + 8;Xy; + 8,X, + E(wle; > —Ziy1)

= a + B;S; + V14 + VA7 + 8, Xy + 8,X, + poyd; + error

The null hypothesis that the coefficient on thesglity term, lambdaJ;), is
zero provides a test for sample selectivity (Heakd®79; Wooldridge, 2010). If the

null is rejected, it suggests there is sample telebias.

5.2.2 Instrumental Variables

Endogeneity causes one or more explanatory vasablbe correlated with error
terms in a regression equation. The instrumentébke (1) approach to addressing
endogeneity is based on introducingi@gtrumentor instrumental variable in the

regression equation that is correlated with theogedous regressor conditional on the
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other covariates in the model. Weak correlationveen the 1V and endogenous
regressor results in a larger bias and inconsigtanthe IV estimates than that obtained
using OLS (Murray, 2006). The Kleibergen-Paap Wsddistic is used as a test for
validity of IVs and is robust to the presence akeheskedasticity, autocorrelation, and
clustering (Kleibergen & Paap, 2006).

Further, the IV must be uncorrelated with the eteom in the second stage
regression. A test of over-identifying restrictienghe Hansen J statistic — is used as a
test. It should be noted that when multiple IVsrelacommon rationale, the over-
identifying restrictions test might not be meanindgf

Previous studies that have used the IV approaeltimating returns to education
have included natural experiments as well as ncgraxental I\Vs such as family
background variables (Card, 2001). This study asesmbination of family background
variables (for example, years of schooling of thadof the household and gender of the
head of the household) as well as contextual inolisahat capture variation at the local
level (for example, proximity to various levelssuahooling, and the supply of
educational institutions).

Equation (1) includes one endogenous regressars yéachooling, whereas
equation (2) includes two endogenous regressoears\of schooling and vocational
education. To ensure identification, the numbedisfexceeded the number of
endogenous variables in equation (2). The two-diayg squares approach to IV

estimation was adopted.

% The instruments proposed in the case of this aisatio not share a common rationale. As discussed
below, supply-side indicators, household indicatarsl policy shifts will be considered as possible
instruments.
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In the case of equation (1), the first stage ingdlvegressing years of schooling
on the instruments and the other exogenous predifrtam equation (1). This was

formalized as:

Si = Bo + B1A; + B2 AT + B Ti=1 Xy + Bar XR=1X,, + Bsk Xk=1Zu + €

where,Z;;, represents the vector of instruments. The predliictdues from the first stage
were then used in equation (1) to estimate reti8msilarly, in the case of equation (2),
the linear projection of schooling and vocatiordlieation was used to estimate returns

to vocational education.

5.2.3 Other Methods

In addition to the Heckman procedure and instrualergriable estimation,
repeated measures and household fixed effectsliesareused to address endogeneity
(Card, 1999) and selection bias (Behrman & Deddalik995). Repeated observations on
the same individual over time or observations frogitiple individuals within the same
household/family are used within a fixed effectpra@ach. The assumption underlying
these approaches is that differences in unobsetviity are smaller within households
than between households. The fixed effects metbattals for sources of variation at
the household level and the unobserved heterogecmitmon to individuals within a
household.

The data used to estimate the returns functighisnpaper does not support either

of these approaches. These data are cross-seamh#terefore do not include repeated
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observations on individuals. Further, these datmabbe used within a household fixed

effects approach due to sample size limitations.

Table 12 lists the variables used in the variotisnasion models, by method.

Table 12

Variables used in the analysis of returns by défgranalytic methods

Variables Analytic Methods
OLS Heckman 2SLS
Dependent/? Stage Log annual wages Log annual wages  Log annual wages
Dependent/1 Stage Wage work Schooling/TVET
Predictors:
Vocational Participation ~ TVET dummy TVET dummy TVET dummy
Education Completed years of Completed years of Completed years of
schooling schooling schooling
Ability Grade 10 Grade 10 Grade 10
performance dummy performance dummy performance dummy
variables variables variables
Controls Dummy for age Dummy for age Dummy for age
group 1 group 1 group 1
Dummy for age Dummy for age Dummy for age
group 2 group 2 group 2
Female dummy Female dummy Female dummy
Age*Female Age*Female Age*Female
Marital status Marital status Marital status
Marital Marital Marital
status*Female status*Female status*Female
Household Characteristic Dummy variables Dummy variables Dummy variables
social group social group social group

Instruments

Dummy variables for
religious group

Dummy variables for
religious group
Lambda/IMR
Household size
Number of children
in the household
Household Assets

Dummy variables for
religious group
Number of
educational
institutions (schools,
TVET options,
colleges) in village
Head of the
household’s
schooling
Head of the
household’s TVET
participation
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5.3 Results
This section reports the results of the empirdeellysis described in the previous
section. Returns to general education were estinaimg three methods — OLS,
Heckman'’s selection correction and IV estimatiohede are reported and compared in
Section 5.3.1. The returns to TVET were estimagdgiOLS and Heckman’s sample

selectivity correction methods and are reporte8ention 5.3.2/

5.3.1 Returns to schooling

The returns to schooling were estimated for thekimg age group in India (15 to
65 years). Table 13 presents the marginal effdcshmoling, controlling for
demographic dimensions (age, gender, urban-rualstmarital status, and social class),
ability and English language fluency. Three methwdee used to estimate log annual
wages for the sample: OLS, Heckman’s selectiorection method and IV estimation.
The OLS results are discussed first, followed leydktimates using the Heckman and IV
methods.

Table 13 shows that controlling for the individaald household characteristics
noted above, OLS estimates a 3.5 percent incradsg annual earnings for each
additional year of schooling. These estimates ansistent with those found in other
studies estimating returns to schooling in Indigrgwal, 2011; Azam, et al., 2010).

As discussed isection 5.20LS estimates of earnings are biased and therefor

unbiased estimates of earnings are estimated aligmgate methods. The Heckman

2 Instrumental Variable estimation was not useddturns to TVET. See Section 5.3.2 and

Section 5.4 for an explanation.
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estimates presented in the table below addressammiomness of the sample and correct
for selectiorf® The estimate and standard error of the seleatidex ¢ho) is shown in

the table below and indicates the presence oftsatelsias in the model (thus making the
case for sample selection methods). The results gat the returns to an additional year
of schooling reduce to 2.9 percent when estimasatguthis method.

The instrumental variables approach to addressmtied variable bias and
endogeneity is considered more robust than thebapprsuggested by Heckman,
especially if there is possible collinearity in tmedel (Puhan, 1997). The last two
columns of Table 13 present the results from thesifmation of log annual earnings for
the current sample. The endogenous schooling Janeds instrumented using the
household head'’s level of education. The equatias @xactly identified since one
instrument was used for one endogenous varfdble.

In order to test the strength and validity of thetiument (in the first stage) the
Kleibergen-Paap LM statistic was used. This igpropriate test for weighted survey
data and tests the null hypothesis that the matnmeduced form coefficients is
underidentified (or has rank=K1-1). The chi-squaakie for this test was 1058.23 and
the null hypothesis of underidentification was cégel. As discussed in Section 5.2, this
test is robust to heteroskedasticity, autocormatatand clustering.

In the second stage, in case of a just-identifiedeh instrument exogeneity

cannot be statistically tested. The choice of hbalkehead’s education as an instrument

8 See Table B.1 in Appendix B for results of thetfstage equation.
% Table B.2 in Appendix B provides the results fue first stage regression predicting completed

years of education.
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is consistent with previous research on the rettagrsehooling using parents’ education
as an instrument (Card, 2001).

The IV results showed that each additional yeacbboling is associated with a
Six percent increase in earnings. The differendé@nOLS and IV estimates of the
coefficient on schooling suggests that OLS sigaifity underestimates the returns to
schooling in this sample. This observed downwaas bising OLS is in keeping with
Card’s (2001) findings that attribute the downwhiras to endogeneity of the schooling

variable.

Table 13

Marginal effects of schooling on log wages usingsOHeckman and Instrumental
Variables methods, and controlling for other vatet

Heckman
OLS Estimates Estimates IV Estimates
Coef. SE Coef. SE Coef. SE
Years of schooling 0.047 0.002 0.03" 0.002 0.06° 0.005

Age-Between 15-21 years  -0.44" 0.034 -0.45" 0.034 -0.47" 0.035

Age-Between 22-28 years ~ -0.12" 0.021 -0.137 0.021 -0.15  0.023
Age-Between 29-39 years 0.05° 0.018 0.05° 0.018 0.03 0.019

Female -0.547 0.042 -0.65  0.039 -0.48" 0.043
Age Group 1*Female -0.10 0.055 -0.08 0.055 -0.14 0.056
Age Group 2*Female -0.02 0.031 -0.02 0.031 -0.03 0.031
Age Group 3*Female -0.02 0.026 -0.01 0.026 -0.02  0.027
Urban 0.93" 0.025 090" 0.025 0.91  0.026
Marital Status 0.297 0.026 0.45  0.028 0.30° 0.027
Marital Status*Female -0.307 0.041 -0.41" 0.041 -0.30°7 0.041
Social Group - OBC -0.257 0.029 -0.23" 0.029 -0.237 0.029
Social Group - Dalit -0.187 0.030 -0.15° 0.030 -0.15" 0.031
Social Group - Adivasi -0.32" 0.051 -0.28" 0.051 -0.28" 0.053

Religious Group - Muslim -0.12° 0.039 -0.10° 0.039 -0.08 0.040

Fkk Xkk

Ability - Grade X Performance 0.51° 0.037 0.49~ 0.037 0.39" 0.043
Ability - Grade X Performance 0.16° 0.027 0.15° 0.027 0.05  0.032

Xkk Fkk

English Fluency 0.197 0.030 0.19° 0.029 0.10° 0.034

Fokk Fkk

Intercept 8.947 0.042 875 0.043 8827 0.045
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Fkk

IV (Household head's schooling) 0.43 0.005
Selection Index 0.307 0.016
N 78,737

Source: Indian Human Development Survey, 2004-p50.05,” p<0.01,  p<0.001

5.3.2 Returns to TVET

To estimate log annual earnings (Equation 2 iniGe&.2) the sample was
restricted to all working age adults with 10 or mgears of education. Table 14 presents
these results using OLS and Heckman'’s selectiorection method® Results using OLS
estimation are presented for four models; with eaoldel adding more controls. Cluster
robust standard errors (at the PSU-level) are teddor the OLS models. Results from

Heckman'’s selection correction method are preseotetthe full model with all controls.

The first OLS model in Table 14 models log annuatjes as a function of human
capital variables; namely, education and trainioguared by the individual. As described
before, three dummy variables representing congriedf a Bachelor’'s, Master’s and
Professional degree, respectively, control for atiooal attainment. Results show that
TVET participants earn 38 percent more in annuaesahan those who do not
participate in TVET! As discussed in Section 5.3.1, this is likely aderestimation of

the returns to TVET in the current sample.

Controlling for the demographic characteristicshef individual (age, gender,

urbanicity, marital status, and social class) tssula sizeable reduction of the estimated

% SeeSection 5.4or a discussion on why IV estimation was not ugeestimate returns to
TVET.

3L In Indian currency units, annual wages for TVE Ttipipants are Rupees 19,894 more.
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coefficient on TVET,; the coefficient estimate gaksvn by more than 15 percentage

points.

When measures of ability are added to the modelreturns to TVET further
decrease with TVET participants seeing an earrmdgsntage of 14 percent over those

not in TVET. This relationship is significant aetf.1 level.

In the final stage of estimation, controls for Eslylanguage fluency are added to
the OLS model. The results show that controllingEaglish fluency has a modest
reduction on the coefficient on TVET (0.114 logms); but this relationship is not

statistically significant.

The results of the OLS regressions are basednom-@&andom sample of the
population — those individuals for whom earnings aoserved. In order to address the
bias due to sample selection Heckman’s methoded aad reported in the last two
columns of Table 14. Section 5.2.1 describes thiamdein detail. Results of the first step

(or the labor force participation equation) arespréged in Table B.1 in Appendix B.

The results in Table B.1 show that there is indgdction in the model (as
evidenced by the Wald Chi-Square test of indepenelguations). The estimates reported
in Table 14 indicate that, controlling for abiliggnd English fluency), educational
attainment, and demographic characteristics, TV&Tigpants earn 18.6 percent more
in annual wages than those not participating in TVEhis estimate is larger than that
estimated by OLS and is statistically significdntkeeping with the results fro®ection

5.3.1and previous research on the direction of the ini@stimating earnings using OLS
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(Card, 2001), the estimates produced by the Heckmethod likely underestimate the

returns to TVET in the current sample.

In order to test if the marginal effects of TVETrii@pation on earnings are
different from the marginal effects of having a BYA or professional degreé€;
statistics and Chi-square statistics were compiatethe OLS and Heckman models,
respectively. These are reported in Table 14. Reful the OLS and Heckman models
showed slight differences. While the OLS resultidate that the marginal effects of
TVET on earnings are equal to the marginal effetts BA degree and a MA degree, the
Heckman results indicate TVET effects are diffeffeotn those of a BA degree. The
marginal effects of a professional degree are goakto the other marginal effects in

either the OLS or Heckman models.
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Table 14

Marginal effects of TVET patrticipation on log wageaong 15-65 year olds with 10 or more years otatian

OLS (With PSU-level Cluster Robust SES) Heckman
Human Capital Demog. Controls Ability English Fluency Full Model
Predictors of Log Annual Earnings:
BA Degree (Ref: Other) 0.577" 0.057 0.220° 0.043 0.121° 0.044 0.051 0.045 0.062 0.045

Sk

MA Degree (Ref: Other) 0.851" 0.075 0.400° 0.060 0.232° 0.060 0.151 0.061 0.188 0.061
Professional Degree (Ref:

Other) 1.247" 0.094 0.676° 0.069 0.468  0.071 0.394" 0.073 0.432" 0.074
TVET (Ref: Other) 0.384" 0.107 0.223° 0.084 0.142 0.084 0.114 0.084 0.186 0.066
Age-Between 15-21 years -1.068" 0.109 -1.093" 0.111 -1.083" 0.107 -1.372" 0.115
Age-Between 22-28 years -0.609" 0.063 -0.630° 0.064 -0.620° 0.063 -0.654" 0.064
Age-Between 29-39 years -0.256° 0.043 -0.266 0.042 -0.266  0.041 -0.233" 0.042
Female (Ref: Male) 0.122 0.127 0.122 0.126 0.112 0.125 -0.014 0.129
Age Group 1*Female -0.434 0.187 -0.487° 0.188 -0.487° 0.189 -0.393  0.190
Age Group 2*Female -0.289 0.119 -0.333° 0.117 -0.340° 0.116 -0.416" 0.119
Age Group 3*Female -0.181 0.098 -0.209 0.096 -0.192 0.095 -0.239  0.096
Urban (Ref: Rural) 0.994” 0.046 0.915° 0.045 0.902" 0.045 0.841" 0.045
Marital Status (Ref:

Unmarried) 0.257" 0.067 0.256 0.068 0.257° 0.066 0.381" 0.066
Marital Status*Female -0.412" 0.117 -0.404" 0.115 -0.394" 0.115 -0.574" 0.117
Social Group - OBC (Ref:

Non-OBC) -0.292" 0.046 -0.279" 0.045 -0.274" 0.045 -0.275 0.045
Social Group - Dalit (Ref:

Non-Dalit) -0.269° 0.070 -0.241" 0.069 -0.231" 0.068 -0.198" 0.064
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Social Group - Adivasi (Ref:

Non-Adivasi) -0.257° 0.100 -0.177 0.101 -0.159  0.098 -0.133  0.095
Religious Group — Muslim

(Ref: Non-Muslim) -0.094 0.080 -0.041 0.080 -0.045  0.079 -0.053 0.078
Ability (>60% in grade 10) 0.573" 0.058 0.537° 0.058 0.510° 0.055
Ability (<60% in grade 10) 0.164° 0.054 0.144° 0.053 0.127 0.051
English Fluency 0.277" 0.048 0.263" 0.047
Intercept 9.898" 0.049 9.958" 0.092 9.832" 0.101 9.680° 0.103 9.508" 0.102
TVET = BA 0.07% (0.79) 4.24° (0.04)
TVET = MA 1.06 @ (0.30) 0.00° (0.96)
TVET = Professional Degree 12.9% (0.00) 9.24" (0.00)
N 7915 7915 7915 7877 7877

Source: Indian Human Development Survey, 2004-¢50.05,” p<0.01,” p<0.001.
& F-statistic for test of equality of coefficients (®r>F in parentheses).
b Chi-2 value for test of difference between coédfits (Prob > Chi-2 in parentheses)
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The coefficient estimates on TVET and the educdtesl variables were used to
compute the returns associated with each additied at a particular level of
education. This is done by dividing the differemtéwo estimates by the difference in
the years of education required to attain the hi¢gnesl of education. So, for example,
completion of a Bachelor’'s degree in India impket®tal of 15 years of education and
completion of a Master’s degree implies 17 yearscafcation. In order to compute the
returns to each additional year of education inastdr's degree (over a Bachelor’'s
degree), the difference between the coefficientnedes for a Master’'s degree and a
Bachelor’'s degree is divided by two (the differentéhe number of years of education
required for completion of a Bachelor's and MasterThese results are presented in

Table 15 and Figure 25.

The table and figure below show that the returrentadditional year in a
Bachelor’s degree are significantly lower than pesbndary TVET. Although secondary
TVET also shows higher returns than a Bachelorigeke this difference is very small.
The returns associated with an additional yearMueater’'s degree program although
positive when compared to postsecondary TVET, aghigible. The biggest returns are

observed in the case of Professional degrees.

%2 The time for completion of TVET programs variestjye of program and the previous level of
education completed. Programs can require a tbte? to 14 years of education/training.
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Table 15

Returns to each additional year of educa
Difference in years

Education leve of education Return
BA over TVET* 3 years -0.00z2
BA over PostsecondaTVET 1 year -0.12¢
MA over PostsecondarTVET 3 years 0.001
Professional ovelPostsecondarTVET 3 years 0.082

Note * Includes TVET programs that can be accessed &€" grade and result in

Certificate.
** |ncludes TVET programs that can be accesafter12" grade and result in a Diplon

0.1

0.05 -

0 T T T
BA over BA over MA over Prof.Deg. over
2ndary TVET Postsec TVET TVET TVET

-0.05 -

-0.1 1

-0.15 -

Figure 25 Returns to each additional year of educ:
Source: Indian Human Development Survey, :-05.
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5.4 Limitations
This section discusses some of the limitationkhefanalysis and results presented
in this chapter. These limitations are relatedatadonstraints and generalizability of the

findings, and to the estimation methods used.

First, TVET patrticipants in this analytic sampégpresent individuals with at least
10 completed grades of schooling. Formal TVET taosbns in India offer programs for
individuals with a minimum of eight completed grade schooling. The TVET
participants in this sample are therefore not regmeative of all formal TVET
participants in India. Further, the TVET sampléhase data constitutes a very small
proportion of the sample and represents abouthelflistricts in the country. The
estimates reported here therefore cannot be gerextab all TVET programs, or to the

country as a whole.

Second, previous research on wages in the Indiatext has noted the
heterogeneity in earnings along gender, locatiahsaial class dimensions. Descriptive
graphs of the average wages of individuals indahalytic sample also show significant
differences by gender and urban-rural status. Bterbgeneity in the returns to TVET by
gender and urban-rural status has not been exarowmiag to the small proportion of

TVET participants in these data.

Next, the IV approach has not been used to estiretiiens to TVET. In Equation
2 in Section 5.2 schooling and TVET are both endogs. Therefore, at least two
instruments (one for each endogenous regressorgquéed. Various potential

instruments were tested. These included instrunreptesenting household
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characteristics (head of the household’'s educatiead of the household’s participation

in TVET programs), supply-side characteristicst@hse to secondary and postsecondary
institutions, supply of postsecondary institutioasyl infrastructural indicators

(availability of roads, availability of transporitant). None of these instruments passed the
statistical tests for strength, validity, and odentifying restrictions as per the
Kleibergen-Paap Wald tests and the Hansen J atafi$tlurray (2006) notes that even in
case of slight violations of IV assumptions thed&timator tends to be imprecise,
especially in large samples. Due to the lack amgirinstruments for estimating returns to

TVET the analysis has been limited to using OLS ldadkman methods.

A final limitation of the estimation models is tteek of context-level controls. In
order to address this limitation the OLS modelsréturns to TVET were estimated using
PSU-level fixed effects. The sampling weights cauddl be used in the estimation of the
fixed effects models; the results are presentddalie B.6 in Appendix B. The fixed
effects estimates show small differences comparé¢iet results discussed in the previous
section. With regard to the returns to TVET, theSOhodel without fixed effects
estimated an 11% increase in earnings while thelfeffects estimate indicates a 23%
increase in earnings for TVET participants. Whit¢hoestimates likely underestimate the
returns to TVET in the Indian case, the weighteds@istimates with standard errors

adjusted for heteroskedasticity and clusteringp@tRSU-level are preferred.

¥ Tables B.4 and B.5 in Appendix B present IV restdr the first stage regressions (predicting
completed years of schooling and TVET participgtiesing the household head’s schooling and
TVET participation as instruments.
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Chapter 6: Returns to a Secondary School TVET Progam - Impact

Estimates Using Propensity Score Matching

About 45 percent of the world’s youth (about 70@lion young people) are in the
Asia and Pacific region (United Nations Economid &wocial Council for Asia and the
Pacific [UN ESCAP], 2013) and according to the 2018rld Development Report on
“Jobs, globally, more than 621 million youth were nathworking nor studying in 2013
(World Bank, 2013). Reports indicate that transisidrom lower to upper secondary
schooling, and transitions from school to work thwe main obstacles facing youth
globally and in developing countries in particular.

These youth challenges are somewhat exacerbatkd Indian context. About a
third of India’s population comprises those betw&824 years of age. Amongst all 15-
24 year olds, between 60-65 percent were enratiesgcondary school, 15 to 20 percent
were enrolled at the tertiary level and about li@geat were unemployed (Population
Reference Bureau, 2013).

Policy discussions on how best to address thedkenbas often focus on
developing links between education and careersitfirearious types of TVET
programs. While the majority of TVET programs faugh focus on school-to-work
transitions (Arum & Shavit, 1995; Castellano et 2011; Hawley, 2008), fewer have
tried to address the high dropout rates betweetother and higher secondary stages of
schooling (Agodini & Deke, 2004; Kemple et al., PQQ004; 2008). Further, of the
school-based TVET programs that do exist, few hmeen evaluated. To date, only one

long-term evaluation of secondary level TVET hasrbeonducted that studies the
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impact on earnings over the lifecycle (Hanushedd.e2011). Findings from the
evaluation literature suggest that the effectsecbadary-level TVET are ambiguous; the
impacts are largely context dependent and varycbasechooling structure and type of
training.

Experimental evaluations of Career Academies irlthiged States (Kemple et
al., 2008) show no impact on high school outcoméssignificant positive impacts on
labor market outcomes for young men in the sanfokudy of high school TVET
programs in US schools found similar results webard to preventing dropouts among
high school students (Agodini & Deke, 2004). Harakst (2011) multi-country study
also finds positive labor market outcomes for T\fE&Fticipants in the short term but
diminishing returns to education (as compared ésehwith general academic training)
over the life cycle.

There are several methodological concerns whematragy TVET programs. As
Ryan (2001) notes, selection on unobservables,dapkior labor market experience, and
difficulty in conducting experimental evaluationsike statistical evaluations in this area
difficult.

In spite of limited and heterogeneous evidenceheretfectiveness of TVET
programs for youth, governments, civil society aigations and multilateral agencies
are establishing youth policies focusing on tragramd employment through an
expansion of TVET programs at the secondary antseosndary levels (UN ESCAP,
2013). In India, “vocationalisation” at the secondievel has gained traction over the
past few years and TVET programs for secondaryddtadents are being implemented

in several states.
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The lack of reliable evidence on TVET programsenegral, and those for young
people in particular, poses a major constraintewetbping effective policies that can
best serve the needs of youth. This study begiagdoess the need for reliable evidence
and examines the effectiveness of a secondary kbhsed TVET program in one state
in rural India. Training students in foundationkills around four broad topics the
program aims to improve educational and labor ntaokiecomes of rural Indian youth.
While several other innovative secondary school T\pEograms are being fielded in
different parts of the country, this study attentptaddress the gaps in what is known
about the impacts of these programs. In so doirigcuses on one program and uses
rigorous quasi-experimental methods to ask thevetlg questions:

1. Does participation in secondary school-based TVESDIt in higher rates of school
completion?

2. Does patrticipation in secondary school-based TVt in higher rates of
enrollment beyond grade 10?

3. Do the effects of TVET participation on school cdetipn and further enrollment

vary by gender?

6.1 The Program - Introduction to Basic TechnologyIBT)

The TVET program under study is developed for reemondary schools and
targeted at students in grades eight through tesigned as a supplemental whole-school
program, it was first introduced in 2006 in fiveneols across three districts in one state
of India. In the second year, the program expandeik additional schools in two more

districts in the state. Currently, the IntroducttorBasic Technology (IBT) is offered in
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over 60 rural schools reaching 8,000 students. 14ehthnd-India (LAHI), a
Maharashtra state-based non-governmental orgamiz@tiGO) is responsible for the
development, implementation and monitoring of tB& program.

The objective of the IBT program is to improvetgapation in secondary schools
in the short term and address rural unemploymetitariong term. The program
envisions achieving this objective through provgiskills training to secondary school
students with support from the school and commuwsyshown in Figure 26, the focus
on secondary school students is a response taghedtes of dropout at the secondary
stage in Indig* “IBT schools” or schools where the IBT progranoftered, provide
students in the relevant grades foundational skilfsur subject areas — Agriculture,
Engineering, Energy & Environmental Science, andhd@nd Health Sciences — that are
considered relevant to further academic educalivig T, and/or employment and
entrepreneurial opportunities.

The IBT program is part of the State’s secondahpstcurriculum and can be
taken as an optional subject in grades nine antf 8tudents who complete the two-year
program and successfully complete the terminabsgiaie examination in the required
subjects, including IBT, are awarded a certificaiteompletion. Successful students have
the option of enrolling in any postsecondary vamaai program offered at public

institutions run by the state. LAHI's partnershigiwthe state government ensures that

3 According to NSSO data, the gross enrollment rattithe lower secondary stage in India was about 51
percent in 2007-08 while the gross attendance fatithe same stage in the same year was about 70
percent (Biswal, 2011).
% Lend-a-Hand-India identifies IBT as a three-yemgpam beginning in the eighth grade. Schools
offering IBT with LAHI's support thus enroll studenin IBT beginning in the eighth grade.
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interested students who have successfully compteeetBT program are granted one of

the reserved seats at public TVET institutions.

PURPOSE
Improve secondary school
participation and combat rural
unemployment

DELIVERY
\ APPROACH
Involve the A o %\”\% Introduce job and
community and | (INTRODUCTION TO BASIC TECHNOLOGY >/ jife skills training
localtradersto | N\ @ / at the secondary

ensure program
sustainability

school level

SCALE
Train a critical mass to
demonstrate feasibility in the
current system

Figure 26 Graphical representation of the approach toBiedrogram (adapted from
Lend-A-Hand-India)

6.1.1 Implementing IBT

The IBT syllabus includes theoretical and practioadules that are integrated
into the school’s timetable. The math or scienegher at the school is responsible for
transacting theoretical components of the IBT &ylkwhile locally recruited
professionals with demonstrated experience in emeave of the IBT subjects lead the

practical modules. School principals are respoadinl recruiting local professionals —

124



preferably from within the community that is send®dthe school — who act as volunteer
teachers. LAHI provides the training necessarynfawly recruited volunteer teachers and
others associated with the IBT program to implentleatprogram in the school. These
training programs are conducted twice a year —rbdfte academic year begins and
midway through the academic year. In addition twvjaling content-specific instruction,
the training program focuses on providing newlyuéed instructors the pedagogical
skills required to teach students practical skiflsncipals commit to supporting and
monitoring the IBT program, modifying the schodiisetable to include IBT classes
during the school da¥? and managing program fundsLAHI representatives visit IBT
schools three to four times during the school yeanonitor progress and address
implementation or content-related concerns.

The cost of implementing the IBT program in a se&l@og school with a cohort-
size of 50 students works out to $12,000 over sgef three years. The investment in
the first year includes capital improvements; ngmestablishing a workshop and
equipping it with the requisite tools and machin@rgonduct practical modules that are
part of the IBT syllabus. Schools fulfill 20 perter this one-time cost with LAHI
fulfilling the remainder. After the first three ysaschools commit to taking on the
financial responsibility of the program with minihfaancial assistance from LAHI.
Since the IBT program does not receive any pubincing, schools that cannot raise

additional funds from the community or private sms are not eligible to offer the

3% LAHI offers schools a suggested timetable thatlmaadapted to meet their specific needs. See Table
C.1in Appendix C.
3" Principals are required to set up a separate atdouall IBT-related expenses that is used fargpam
costs including instructor salaries.
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program to students. Government-aided schbaistead, funded through a combination
of public and private grants are the only typedbfaols eligible to offer IBT.
Unrecognized and unaided or private schools intiedes implementing IBT require
necessary approvals from the state governmenfeo thie IBT syllabus.

LAHI organizes a training program for all teachansl principals before the

beginning of the academic year.

6.1.1.a School and student participation in IBT

As mentioned earlier, IBT is a whole-school prograih students in the relevant
grades in participating schools receive IBT tragniSchools interested in becoming “IBT
schools” go through a multi-stage process of sieleatrawn up by LAHI in partnership
with the state’s department of education. Seleasdrased on fulfilling several eligibility
criteria laid down by LAHI and the state’s departrnef education. The process of being
selected as an IBT school is illustrated in FigRire

First, schools receive information about the optbnffering IBT training to

students in their schools in one of three waysTFH8 state’s Technical Boarcbublishes
an advertisement in local newspapers inviting stshtwooffer one of three vocational

programs (the IBT syllabus is classified as ‘Vowasil 1 (V1)*°) at the secondary level,

3 Government-aided schools are very similar to gowemt (i.e. public) schools. They are privately

managed but receive public funds. The teachersv@rgment-aided schools are public employees and

paid directly by the state government at the saaehter salary rate. These schools also chargathe s

tuition (now mandated to be nil) as government sth(Kingdon, 2007).

39 The Technical Board is a division of the stateggament responsible for vocational and technical

education in the state.

“0The state’s secondary curriculum includes thre®pal vocational subjects — V1 (Introduction tosRa

Technology), V2 (Elements of Mechanical Enginee)ink (Elements of Electronics Engineering). The
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2) LAHI conducts awareness drives and holds inféional sessions from time to time,

and 3) schools hear about IBT through word of molnterested schools reach out to the

Technical Board or LAHI and in turn receive a b$teligibility criteria that must be

fulfilled in order to implement the IBT program. &leligibility criteria are as follows —

1.

Availability of land for agriculture (either owndxy the school or donated by the
community)

Availability of electricity to run practical sessis of the IBT syllabus

Availability of two spare rooms to serve as workgfidor practical modules
Availability of a weekly marketi{azaal) in the village

Minimum cohort size of 40 students

Initiative / Motivation

School School files LAHI visits /
ranaives. | e d i s e achoals  |....J0 ..... s School is

application

information o e fulfilling certified as
regarding * BT > eligibility 3 offering IBT
BT T T criteria T
Interest Electricity State approval
Perception Land Recruitment of
of TVET Extra rooms instructors
Cohort size
Financial
commitment

Figure 27 Graphical representation of IBT selection process

Schools meeting these requirements submit a foapyaication to LAHI along

with an official declaration from the school’'s mgeaent committing to support the

courses graduate from foundational to advancelenevel of skill training offered, with V1 being
foundational and V3 being advanced.
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program and ensure that it is implemented withlifigé® This commitment includes a
promise towards making the IBT program sustainafiler the first three years of the
program. LAHI follows up with a visit to the schaol confirm that all requirements have
been met. An additional important component of LAHisit is orienting the school and
the community to the IBT program. To this end, stfemd community members are
invited to watch a short film on the objectivestod IBT program; it's components,
advantages, and the role of the school and the emityrin sustaining the prograf.

Finally, schools that meet all eligibility requiremts commit to a one-time
investment of $2000 towards setting up the workstpace with tools and other
materials. Officials from the department of edumatvisit selected schools (those
completing all requirements including the initiaVestment) to gauge their level of
preparedness to implement IBT. Schools receivingl fapproval from the state are
deemed “IBT schools” and begin to receive fundsftoAHI for program
implementation.

Students interested in participating in IBT mustenrolled at an IBT school at
the lower secondary stage (grades eight throughlteiBT schools with one division
per grade, all enrolled students participate in.IBiTlarger schools (with two or more
grades per division), only a subset of studentspeaticipate in the IBT program. Student
selection in to IBT at these schools is based oaestt interest and one of two criteria —
ability to pay additional tuition or meeting somegetermined academic performance

standard. Interested students meeting school-spetidibility criteria participate in IBT.

“1 See template of ‘Management Resolution and Comemitrfrom Partners’ in Appendix C
“2ywww.lend-a-hand-india.org
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6.2 Research Design

Given the post-hoc nature of the evaluation thishgtadopts a non-experimental
approach - propensity score matching (Rosenbaunulgirk 1990; Rosenbaum, 2002;
Stuart, 2010). Since students are not randomlgasdito schools offering IBT, a post-
hoc control group was created with a comparisongf students from comparison
schools. The comparison group includes studenis fhe same cohorts as those in the
treatment group. Pre-intervention data on treatedrmn-treated students was used to
create a matched sample of treatment and compasiadents sharing similar
characteristics. The “best matches” of treatmedt@mparison students were used to

estimate impacts controlling for demographic, backgd, and pre-intervention factors.

6.2.1 Data

The data used in the evaluation of the seconddryaddased vocational
education program, IBT, was collected in 2013, @avperiod of ten months. The data
collection targeted three types of information frtree different sources —
administrative records from schools, school charsstics from interviews with
principals, and outcomes information from studente same school and student survey
instruments (see Sections 6.2.1.b and 6.2.1.c) wasé to collect data from treatment
and comparison samples. Heckman et al. (1998)thatehis can significantly reduce the
bias in propensity score matched program estinsites observed characteristics are
measured in the same way and thus represent treeamepts.

A local data collection agency was recruited taycaut the data collection. The

team included four lead persons (all of whom wemifted in Human Subjects Research
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as per University of Pennsylvania’s Institutionaview Board requirements) and several
assistant field workers not directly involved imadistration of surveys or collection of
records. All survey instruments were translatethelocal language (Marathi) and

administered in person (see Appendix C for schodlstudent survey protocols).

6.2.1.a Administrative Records

Administrative data on students was collected femmool rosters. These data
included attendance and performance records (agiment scores on school tests) for
students in the treatment and comparison samplesgeriod of five years, beginning in
the fifth grade through when they left school cadyrated at the end of tenth grade. The
attendance data included information on total nurolbelays attended and total number
of working days for each student in each academsc.yThe performance data included
scores on four subject tests at each grade leMatei, English, Mathematics and
Science.

As mentioned above, these data were gatheredrivetars available at each
school. Rosters were scanned using portable scatmereate electronic documents
containing the relevant data. The data from théssrenic documents was then entered
electronically in Microsoft Excel.

The administrative data thus collected were usetifo purposes. First, the
attendance and performance data for grades figewen comprised pre-intervention data
and were used in the estimation of propensity sc@econd, the attendance data were
used to generate a list of all eighth grade stisdanéach sampled school (comparison

and treatment). Eighty percent of students in tmagarison schools were randomly
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selected to be part of the comparison student saara shortlisted for administration of
student surveys (a detailed description of samgdkcion methods is provided in the
next section). All eighth graders in treatment sdtovere included in the treatment

sample and shortlisted for survey administration.

6.2.1.b Principal Survey

Principal or school surveys (See Appendix C) wergighed to collect contextual
information on all treatment and comparison schobite surveys were administered in
the local language (Marathi) to principals or vizecipals at sampled schools and
focused on collecting information on school backmg characteristics (enrollment, and
infrastructure), school staff (number of teachtxacher qualifications and teacher
experience), average student performance (compledies, and average scores on tenth
grade state tests), and dropout rates at gradets rige and ten. These data were used to

compare school characteristics across all schodlsei treatment and comparison groups.

6.2.1.c Student Survey

Students sampled from treatment and comparisorotcf@ighth graders in 2006
and 2007) were targeted for student survey dataatmn in the villages/towns where
students reside. Apart from collecting informatcamntral to the focus of this study
(educational and employment outcomes), the sur{&ss Appendix C) collected
information on students’ background informationr(der, and ethnicity), and their

household characteristics (type of dwelling, hoo$glassets, education and employment
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details of household members). Survey questiotissiog on outcomes covered
educational outcomes ({@rade completion, {2grade completion, and postsecondary
enrollment), and employment outcomes (employmexttist type of employment, and
wages/earnings). Demographic and historical infeionaon prior achievement was also
collected as part of these surveys. This infornmaivas used to estimate the propensity

scores as well as control variables in the anabyfsmitcomes.

6.2.2 Treatment Sample

To estimate impacts of the IBT program on educaliand employment
outcomes the treatment group was selected sucBuffatient time had lapsed for
relevant outcomes to become available. The firstdahorts of IBT schools were
selected for inclusion in the treatment samplesTimtluded five schools that began the
IBT program in 2006 and six schools that begamptiogram in 2007. Thus, at the time of
data collection in 2012, it had been six to seveary since the first cohort of students
entered the program and three to four years shmeéirst cohort graduated from the IBT
program.

IBT is a school-based program and open to all stisdentering the eighth grade
in IBT schools. In smaller schools that have ornvésthn per grade, all students
participate in the program. In schools with morantione division per grade, students are
assigned to IBT based on their interest and/ortald pay the tuition associated with the
program. Students who entered the eighth grad@0e 2n the five treatment schools
that introduced the IBT program in 2006) and tha@ke entered the eighth grade in 2007

(in the six treatment schools that started the gammgn 2007) were included in the
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treatment sample. In three schools with more threndivision in the eighth grade, only
those students in the IBT division were includethia treatment sample. The treatment
sample therefore included 11 IBT schools and 5564&idents.

Data from the student surveys revealed that osthéents in the treatment group
(identified as such by virtue of attending an IEha&ol or being in the IBT division of an
IBT school), about half responded to participaiim¢ghe IBT. This discrepancy between
those identified as treatment group students bgrnara definition and those self-
identifying as treatment group students could @amed in a few possible ways.
Because sufficient time had lapsed between progampletion and survey
administration it is possible that many studentsrait remember participating in IBT.
The student survey specifically asked if the stadhea participated in any skill training
(or other type of) program during grades 8 to I6c&IBT is part of the school
curriculum at IBT schools (or IBT divisions), it p@ssible that IBT students do not
perceive it as a “supplementary” skill-training gram. Other reasons for discrepancy in
responses could have to do errors in collecting dahiscommunication between the

field investigator and student or errors duringadantry.

6.2.3 Comparison Sample

The selection of comparison schools and studendsmaivated by two main
concerns — identifying schools and students tha¢ae similar as possible to those in the
treatment group, and selecting a large enough gfammparison group members to find
suitable matches using propensity scores (Heckrah, 4998). Thus, for every

treatment school, a minimum of three comparisomaishwere identified that were
133



located in the samehsil (sub-district) as the treatment scHd@ind that shared
characteristics similar to those of the counterpragtment school. Apart from
geographical proximity to treatment schools, tHeWing school characteristics were
compared and formed the basis for selecting comgaischools for data collection —

1. School size

2. Number of grades

3. Proportion of minority students

4. Number of classrooms

5. Availability of electricity

6. Availability of land

The Secondary Education Management InformationeBy¢SEMIS}* is an
online portal maintained by the education departréthe country that provides basic
information from all recognized secondary and higgezondary schools of the country.
This online tool was used to access “report cafoisall treatment schools, and for up to
ten additional schools belonging to the saefesil The “report cards” included all the
information outlined above and were used to compagtment and potential comparison
schools on the above-outlined indicators. Scho@stmg all or most of the identified
criteria were selected as part of the comparisampi&™ Since, in several cases,

potential comparison secondary schools did not Imidieir treatment counterparts on all

*3Heckman et al. (1998) recommend that selectiragrirent and control group members that face the same
economic incentives (for example, belonging to sgemgraphic area) reduces bias in PSM estimates.
* http://14.139.60.147:8051/Default.aspx
%5 See Table C.10 in Appendix C for a comparisorredtment and comparison schools on select
characteristics.
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identified indicators, a larger number of comparmischools were shortlisted for data
collection. The comparison school sample thus ohetli39 schools.

Selection of comparison students from within corguar followed a slightly
different approach than that adopted for the treatrsample. To balance time and cost
constraints 80 percent of students who enteredigtegh grade in the relevant years
(2006, if the school was serving as a comparisatteatment school that began the IBT
program in 2006, and 2007 otherwise) were rand@s$ygned to be part of the
comparison student sample. Further, based on prevesearch findings indicating lower
rates of female participation at the secondary aslcbiiage, and early age of marriage
among females in rural areas, female students sxenesampled in the ratio 1.5 to 1.
Thus, the comparison student sample included Z6xents of which 60 percent were

female.

6.2.4 Analytic Sample
This section describes the results of the dateaadn effort in terms of the
number of respondents located and surveyed, arglzbef the analytic sample i.e. those

for whom complete data are available.

6.2.4.a. Surveyed sample
The data collection for this study targeted 3,20@ents across 53 schools and
five districts of Maharashtra state. Since studem®e being tracked three to four years

after their expected graduation year some degraéridfon was expected. Previous data
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collection efforts based on similar procedures &elteved a response rate of about 60
percent. A slightly higher response rate (70 pejogas expected for the treatment
sample because of prior information on schoolssdndents in the treatment group.
The data collection effort resulted in completecsitfdata from all 11 treatment
schools. Of the 42 comparison schools four didonovide consent to participate in the
study; and school data was collected from 38 coispaischools. Table 16 shows the
effective response rates at the school-level ftin lgooups. The difference in response

rates between treatment and comparison schoold wéS3.

Table 16
Targeted and surveyed sample sizes for treatmehtamparison schools
Effective .
Targeted Surveyed Response Rate Difference

Treatment 11 11 100 11.63

Comparison 42 38 88.37

Table 17

Targeted and surveyed sample sizes for treatmehtamparison students

Targeted Located Located with Effective Difference

complete data* response rate**

Treatment 555 305 160 52.29 14.91

Comparison 2654 1895 1161 61.27

N (Treatment schools) 11 11

N (Comparison schools) 35 33

Note * Complete data includes information on educalautcomes (school completion
and postsecondary enrollment, in this case) anth@ltontrol variables used in the
estimation of propensity scores and effects.

** The effective response rate is calculated basethe number of students located. The
response rate would be significantly lower (28.88 43.74 percent) if it was based on
the number targeted in each group.
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For the student-level data collection 555 treatnséundents and 2,654 comparison
students were targeted. These students belondedtteatment and 35 comparison
schools, respectively. Of the 38 comparison schibalsparticipated in the school-level
data collection three could not provide studentiadstrative records. So it was not
possible to select comparison students from these tschools. A response rate of 70
percent and 60 percent was expected for treatnmeht@mparison students respectively.
Table 17 shows the number of students locatedf@dumber for whom complete data

were available at the end of data collection.

Field investigators were able to locate 55 peroétrteatment group students and
71 percent of comparison group students in thédages/communities. There was
significant variation in the proportion of treatmi@md comparison group students located
by district. One district (Thane district) in partlar showed very low response rates
among treatment students. The treatment schodissimlistrict were close to the state
border and discussions with school principals rladethat the school is attended by a
significant proportion of out-of-state student®(fr Gujarat state) whose parents
temporarily migrate to the district for employmebtstrict-specific numbers are
presented in Table C.2 in Appendix C.

The gender breakdown amongst those located andgaied for survey
administration is presented in Figure 28. The propo of females in the comparison
group was significantly higher across surveyed@oasurveyed groups. While

comparison females made up about 58 percent cfaimple, treatment females

137



constituted about 43 percent of the sample in Qodlps. This difference reflects the

oversampling of females in the comparison groupudised in Section 6.2.3.

Not Surveyed, Comparison Not Surveyed, Treatment
Surveyed, Comparison Surveyed, Treatment

® B

| Males [ Females |

Figure 28 Gender breakdown of surveyed and non-surveyeaapgrby treatment status

Those located and not located for survey were coedpan key indicators to
check for any systematic differences between tloegreups. Data from student
administrative records included performance infdramain grades five to ten. Although
these data were not available for all targetedesttdf, comparisons were made on the
sample for which this information was availableblEal8 presents the results frosests
comparing test score means by treatment statubkdse located and not located. Raw

test scores were converted to Z-scores within sabbol using the school mean and

“8 There was significant variation between schookhéavailability and quality of administrative

information.
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standard deviation. Significant differences wersesbed for gender and later academic
achievement. The gender difference between themiesd and comparison groups is due

to the oversampling of female students discussdea

Table 18
Comparisons between means on select indicatoiedated and not located students
Located Not located
Treat Comp Treat Comp
ment arison t ment  arison t
Female (Dummy) 043 058 476 043 058 4.23"
Grade 5 Hindi (Z scores) 043 -159 0.95 0.43 -159 -0.92
Grade 5 English (Z scores) 2.05 -1.81 1.34 205 -1.81 -1.96
Grade 5 Math (Z scores) 260 -092 1.72 260 -0.92 -1.77
Grade 5 Science (Z scores 2.49 -0.98 1.65 249 -0.98 -1.62
Grade 6 Hindi (Z scores) -2.02 -1.43 0.61 -2.02 -1.43 0.30
Grade 6 English (Z scores) -0.10 -1.04 1.34 -0.10 -1.04 -0.49
Grade 6 Math (Z scores) 0.77 -1.00 141 0.77 -1.00 -0.88
Grade 6 Science (Zscores 0.50 -0.74 0.96 0.50 -0.74 -0.66
Grade 7 Hindi (Z scores) -2.29 -1.71 0.16 -2.29 -1.71 0.29
Grade 7 English (Z scores) -0.01 -0.94 0.77 -0.01 -0.94 -0.52
Grade 7 Math (Z scores) -1.24  -1.14 0.65 -1.24 -1.14 0.06
Grade 7 Science (Z scores -0.87 -1.35 0.49 -0.87 -1.35 -0.24
Grade 8 Hindi (Z scores) -1.97 -150 041 -1.97 -150 0.33
Grade 8 English (Z scores) -0.35 -0.95 0.62 -0.35 -0.95 -0.49
Grade 8 Math (Z scores) -1.48 -0.93 0.34 -1.48 -0.93 0.40
Grade 8 Science (Z scores -0.67 -1.22 0.45 -0.67 -1.22 -0.40
Grade 9 Hindi (Z scores)  -3.88 -0.14 -1.27 -3.88 -0.14 2.78
Grade 9 English (Z scores) -2.65 -0.17 -0.32 -2.65 -0.17 2.23

Fkx

Grade 9 Math (Z scores) -9.03 -1.07 -1.34 -9.03 -1.07 3.59
Grade 9 Science (Z scores -3.69  0.18 -2.10 -3.69 0.18 2.88"
Grade 10 (Standardized tes 56.32 57.43 -0.62 56.32 57.43 0.68
N 305 1819 250 758

Note " p<0.05," p<0.01,” p<0.001

The above comparisons utilize all available datze B> missing data the comparisons are
based on sample sizes ranging from 305 to 93 ®oatialytic treatment group, 1819 to
704 for the analytic comparison group, 250 to @lilie non-analytic treatment group

and 758 to 222 for the non-analytic comparison grou
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6.2.4.b. Missing data

Of the treatment and comparison students locatesufivey administration,
complete data on relevant indicators was availedylebout 50 percent. This included
data on pre-intervention outcomes (specificallyesgh grade achievement), individual
and household characteristics and school compléfiable 17 shows the number of
students in both groups for whom complete dataaadable; these students were
included the analytic sample. The treatment grogjuded 160 students across 11
schools and the comparison group included 116Jestadacross 33 schodisSee Tables
C.3 and C.4 in Appendix C for school-wise propars®f treatment and comparison
students.

Outcome data were available for an additional 1@8timent cases and 486
comparison students. These cases could not beledtin the analytic sample because of
missing data on critical pre-intervention charastes. The proportion of missing data
on all relevant variables is presented in Tablei€ Appendix C. Since the proportion of
missing data on pre-intervention variables was wedr five percent, methods to impute
missing data were not utilized (Rubin, 1987). Reador missing data included
unwillingness to participate in the research stadg inconsistent responses to key
survey question®

Figure 29 presents the gender breakdown amongse thdhe analytic sample

and those excluded from the analytic sample duectumplete or missing data. The

" One comparison school that had begun offerindBfieprogram was removed from the sample
(including all surveyed students belonging to #tkool) since the date of program inception cooldhe
confirmed.
“8 A broader discussion on the challenges encountirgdg survey data collection and reasons for
missing data is provided in Section 6.2.4.c. Sutiges for field-based research in similar conteats also
discussed.
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gender distribution is similar to that observedrigure 28; females constitute a little over

40 percent of the treatment group and about 58péaf the comparison group.

Notin analytic sample, Comparison Mot in analytic sample, Treatment
In analytic sample, Comparison In analytic sample, Treatment

SV

| Males [ Females |

Figure 29 Gender breakdown of the analytic and non-anabgioples by treatment
status

Comparisons were also made between the treatmdrdaatrol groups in the
analytic sample and in the sample excluded fronatiaytic group due to missing data.
The means on select indicators for all these granpgresented in Table 19. For both
samplest-tests show significant differences in postseconéarollment (the outcome
measured in this study), gender, religious affdiat social group affiliation, household

income, and context characteristics.
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Table 19

Mean comparisons on select indicators for the aimaample and those not included in the analydimgle, by treatment status

Analytic sample

Excluded sample

Treatment ~ Comparison t Treatment Comparison t

Postsecondary enrollment (Dummy) 0.68 050 -4.24" 0.40 0.34 -1.26
Age 20.04 19.93 -0.98 19.18 19.76  4.17"
Female (Dummy) 0.43 0.58 3.65 0.45 059 3.127
Hindu (Dummy) 0.73 0.95 10.88" 0.71 0.97 10.50"
Social Group — Dalit (Dummy) 0.08 0.09 0.35 0.10 0.12 0.60
Social Group — Adivasi (Dummy) 0.36 024 -3.19 0.29 0.24 -1.07
Social Group — OBC (Dummy) 0.18 0.30 3.24 0.45 0.26 -4.41"
Household Size 4.81 441 -4.16 4.59 437 -1.79
High income household (Dummy) 0.19 0.21 043 0.38 021 -3.81"
Medium income household (Dummy) 0.53 0.40 -3.02° 0.52 047 -1.05
Low income household (Dummy) 0.28 039 271 0.10 032 4.76"
Household head in agriculture (Dummy) 0.62 053 -2.20 0.38 0.45 1.30
Household head in self-employment (Dumn 0.21 0.24 0.88 0.34 022 -3.27°
Household head in informal work (Dummy) 0.02 0.05 1.73 0.07 0.13 1.64
Household head in salaried work (Dummy) 0.16 0.19 0.94 0.05 0.11 1.76
Grade 7 Performance (Raw score) 63.83 58.04 -6.26" 62.42 56.10 -3.91"
Grade 7 performance (Z scores) 0.37 0.52 0.17 -0.61 -0.58 0.02
Distance to nearest town/city 17.06 10.76  -8.89" 11.63 11.36 -0.45
Access to public transport (Dummy) 0.98 0.93 -2.48 0.91 0.99 6.18"
Village population 9186.25 6468.64 -5.73°  12492.41 442570 -13.45"
N 160 1161 56 275

Note The above comparisons utilize all available dBtze to missing data the comparisons are basedropls sizes ranging from

56 to 145 for the excluded treatment group and 2 to 658 for the excluded comparison group.
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6.2.4.c. Data collection challenges and suggestion§eld-based research

As mentioned in the previous sections, the datéhie study were collected from
several different sources owing to the post-hoogtesf the evaluation. While the data
from student surveys provided outcome informatienassary for estimating impacts, the
data from administrative records (mainly, studeptst educational achievement) were
essential for creating a statistically matched groitreatment and control students who
could then be compared on relevant outcomes. Data these sources were merged
such that each student record included key piecdata from administrative records and
data from field surveys. Students for whom eittdnmnistrative records were missing
and/or survey information was missing or incomptaiald not be included in the
analytic sample.

There were three main challenges encounteredtimegag complete data on
students’ past academic achievement — missingasa@irthe school, incomplete data in
the case of students who completed middle and gacptevels at different schools, and
incomplete information due to student mobility oopping out.

All government-aided schools in India maintain melsoon students’ attendance
and achievement dating back to about 10 years.elfeesrds are typed or hand-written
by teachers and school staff and stored at theokcimoa handful of comparison schools,
records for the years relevant to the study weteelost or misplaced and thus
unavailable during data collection.

The student records were collected for the pergtdieen grade five and grade
10. In several cases students attended gradetwfsaen in one of the middle schools in

the village and grades eight to ten in a diffesatondary school. Thus, for these
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students academic achievement information had tolbected from two different
schools. Since several middle schools can feeal anmillage secondary school,
collecting academic achievement information pregtade eight implied collecting
administrative data from all the feeder schoolswkleer, this was not possible due to
time and cost constraints.

As mentioned above, one reason for incomplete mmd&bion on student
achievement was student mobility or dropping oudteQ records were available for a
student in the eighth grade but not in subsequemtss. It could not be ascertained
whether this was because the student had changedlsafter eighth grade, moved to a
new location or dropped out of school altogethieis possible that school records
indicate reasons for absence or discontinuationcance resolved on a case-by-case
basis.

The challenges faced during survey administrati@iuded locating students in
their villages three to four years after they haohpleted grade 10, cultural barriers
preventing female participation, and perceived dexity of the survey instrument.
These constraints limited the number of studentsvfim outcome information was
available.

It was assumed based on past data collection exes in similar contexts that
although there was a high likelihood of studenéwileg their villages for further
education or employment their families would di# living in the same villages. A
majority of the students in both the treatment emahparison groups were located for
survey administration except in those sub-distticss shared a border with the

neighboring state. It was learned during data cbble that these villages include a large
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proportion of migrant workers and many schoolsrofésidential accommodation to
students. It is therefore possible that many ofstndents who were being sought for data
collection moved away after completing school amdentherefore not located.

In the case of female participants, field investigawere able to locate many
students and/or their families. In several cases# learned that female students were
married. Oftentimes female participants were unmglto participate in the research due
to cultural propriety. All of the field investigatbadministering the survey were male and
it was deemed culturally inappropriate for marnaaimen to talk to unknown men.

Feedback from field supervisors revealed that suageministrators and
participants perceived the instrument to be lomd)@mplex which resulted in erroneous
or incomplete responses on the survey.

The challenges discussed above largely limitedithe of the analytic sample in
this study, which in turn has implications for tiediability of the findings on the impact
of secondary level vocational education on furgn@ollment. The experience from this
data collection effort however provides useful raoczendations for field-based research
in India and other developing countries.

First, developing concise surveys with simple resgooptions (or simple coding
schemes) can ensure that surveys are not only etadgh a time effective way but that
responses are noted with minimal errors. Secoahitig and shadowing field staff prior
to data collection and during the first few days#keis imperative to the success of the
data collection effort. While training helps oridi@id investigators to the purpose of the
research, develop familiarity with the survey ingtient and coding of responses,

shadowing can help field investigators learn howepond to unexpected situations
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during data collection. Third, an awareness ofaad cultural norms in the region
under study can significantly improve the dataexdiibn effort. Recruiting local field
investigators familiar with the realities of thegien and incorporating their input in the
planning stages, talking to community members aydstakeholders prior to data
collection, pilot testing survey instruments, aadruiting female staff members for
easier access to female participants could gogway in successfully collecting field
data. Next, studies that require student achievedeta must first assess availability and
accessibility issues. In several developing coastmcluding India, student achievement
data are not readily electronically available. $taghould thus be designed to optimize
available data, adopt innovative and efficient rndthfor data collection (these often
require significant time and resources), and extbadize of the sample — if time and
cost permits — to account for unanticipated siaretithat limit data availability or
usability. Finally, despite all the efforts madectilect accurate and complete data from
a large sample, nonresponse and missing dataeayaeintly encountered in survey
research. Collecting information on reasons forrasponse can be useful in making
inferences about the direction of nonresponsedndscan provide evidence for

improving future data collection efforts.

6.2.5 Data Analysis

Matching methods, of which propensity score maiglgnone, provide a
statistical technique to equate or balance theiloigion of covariates in the treated and
non-treated groups. Thus, they aim to mirror randethexperiments which guarantee

that assignment to treatment remains independestisgrved and unobserved
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characteristics (Rosenbaum, 2002; Stuart, 2010pd?sity score matching, a type of
matching method, uses propensity scores to aclievebjective. Propensity scores are
estimates of the probability of being in the trearingroup conditional on the observed
covariates (Rosenbaum & Rubin, 1983). Formally,mtupensity score for individual
can be expressed as:
e;(X;) = P(T; = 1|1X;)

It should be noted that a key property of propgnsiores is “balance”. This means that
at each value of the propensity score, the didiohwf covariates is the same in the
treatment and control groups.

Non-experimental studies using matching methodsaeltwo key assumptions:
(1) individuali’'s assignment to treatments independent of the potential outcome given
the covariates in the model (also called the “igihdity” or “unconfoundedness” or “no
hidden bias” assumption), and (2) all values ofdbeariates are associated with a
positive probability of receiving treatment (Rosaam & Rubin, 1983; Rosenbaum,
2002). The implication of these assumptions aloitf the balancing property of
propensity scores is that conditional on pre-tregtnvariables, there are no systematic
pre-treatment differences between the treatmentantiol groups. Further, comparisons
of individuals with the same propensity score i@ tteatment and control group produces
an unbiased estimate of the treatment effect afpttmgpensity score value (Rosenbaum,
2002; Stuart, 2010). The treatment effect is forneal as:

TarT = EP(X)|T=1{E[Y(1)|T =1L, P(X)] - E[Y(0)|T =0,P(X)]}

147



Following Stuart (2010), application of the prop@nscore method in this study
proceeded in four stages. First, pre-interventmadamic performance, time-invariant
household characteristics and demographic charstoterwere used to estimate the
propensity scores or probability of being treateelcond, several matching methods were
used to find “best matches” between treatment antparison units. These were subject
to diagnostic analyses in the third stage to tesguality of the resulting matches. In the

fourth and last stage, the treatment effect wamagtd.

6.2.5.a. Estimating propensity scores

The choice of variables in the model estimatingoprsity scores is driven by the
ignorability assumption. Variables related to thicome (postsecondary enrolment) as
well as those related to treatment assignment imeheded in the equation. Students
participating in IBT could be classified as thosetigipating in IBT because the only
school in their village offered the program, ordbavho chose to enrol in a school
offering IBT because of an underlying interesthia program and what it offers. The
propensity score equation therefore attempted twefibhis student motivation by
including student-level and context-level charastms associated with participation in
education and training. Students’ performance énstventh grade (the year just prior to
IBT), their demographic (gender, social and religiaffiliation) and household
characteristics (including, household assets, ctoup of the head of the household,
household size, number of children in the househalthber of employed persons in
the household), and context-level characterissize(of their village, access to public

transportation and a major town/city) were usegraaict treatment status. Prior
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research on education and training participatiansiens has shown that individual and
household-level characteristics are among the géstrpredictors of participation in
education and training.

In the case of IBT, treatment assignment is reltdeattending an IBT school. Of
the 8,829 rural secondary schools (recognized-aatedecognized-unaided) in the
state of Maharashttj less than one percent offered IBT in 2011. Astineed in the
previous section, comparison schools were selexttel that they were as similar as
possible to treatment group schools in terms af #iee, infrastructure and resources.
Nearly all comparison schools in the sample offereahe type of academic or skill

training program to students.

6.2.5.b. Matching

Of the various matching methods available to edBritae average treatment
effect on the treated (ATT), nearest neighbor mat;loptimal matching, full matching
and subclassification were implemented in thiswtidatching was carried out for the
entire analytic sample and both, matching with witiout replacement, were
considered.

In the case of nearest neighbor matching, eaelntent unit is matched with the
closest (in terms of distance measure) control ((Rosenbaum, 2002). Although a large

number of observations for which no matches aradayet discarded during this

“9 Figures based on raw data friérttp://semisonline.net/
*% Subclassification methods allow for measuringaherage treatment effect (ATE) in addition to ATT.
All matching was done using the Matchlt progranRii3.0.2)
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process, with large sample sizes nearest neighbtohing results in groups that are
quite similar to those obtained through optimalchatg (Gu & Rosenbaum, 1993).

The advantage of optimal matching over nearesgfhierr is that the method takes
into account the overall set of matches when cmgpisidividual matches (Rosenbaum,
2002). Thus, although the number of matches pratibgeoptimal matching might not
be greater than the nearest neighbour method, abptiratching ensures that the
distance between matched treatment and contrd isnieduced.

Finally, full matching and subclassification medlsacreate a series of matched
sets with at least one unit from the treatment grand at least one unit from the control
group. The sets are designed such that the distetaeen the treated and control units
is minimal (as in the case of optimal matching)e Havantage lies in the fact that these
methods do not discard control units for whom datvailable leading to better

efficiency and precision (Forston et al., 2012).

6.2.5.c. Diagnostics
Ho et al. (2007) note that the main diagnosticuaicess in matching is balance
and the number of observations remaining after nmagc Balance, according to them,
involves ensuring common support (i.e. pruning sdaking outside the empirical
density of treatment and comparison units), a stegm skipped in the applied literature,
and adjusting densities that do overlap to haveséimee height. To check for common
support this study applied the more conservatiamvex hull” approach suggested

King and Zeng (2006, 2007), as well as the lessemative comparison of propensity

150



score distributions! To test if comparison (or treatment) observatisese outside the
“convex hull” of the treatment (or comparison) goothe Matchlt program in R (3.0.2)
was used. The less conservative method discartisthat fall outside the range of the
propensity scores of the other group (Heckman.e18987; Dehejia & Wahba, 1999)
and was carried out in Stata.

Each matching method was assessed by examinirggahdardized difference in
means of the propensity score and the full set®wériates in the treatment and
comparison groups (Rubin, 2001). Plots of the stesided mean bias before and after

matching were also examined for each matching ndetho

6.2.5.d. Estimating the treatment effect

In the final stage, regression analysis was usegtimate the mean impact of the
program on students’ postsecondary enrollment. hala@d Wooldridge (2009) suggest
including regression adjustments in the outcomdyaisato safeguard against

misspecification in either the propensity score slant the outcome model.

6.3 Results
The analytic sample to measure the effect of IRBchool completion included
160 treatment students and 1161 comparison studdmdreatment students in the
analytic sample cannot be considered representatiak treatment students who

participated in IBT in 2006 and 2007 due to thepprtion of cases excluded because of

1 See Ho et al. (2007) and King and Zeng (2006, p@fi7a discussion of each method.
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missing data (see Section 6.2.4.a). Neverthelespepsity score matching was carried
out with the available sample of treatment and canmspn students. The results discussed
in this section are thus suggestive of likely trend

During the pre-processing stage, school and stuslgney responses showed that
three treatment schools offered IBT to one diviganh in grades 8 to 10 and had two
divisions that were not offered the IBT treatméfihile students from the non-IBT
divisions in these schools could be the best coismas for treatment group students at
the same schools, student survey responses resatezlcontamination in the sample.
Specifically, students not assigned to the IBTslom in grade eight responded to
participating in IBT. A second analytic sample wiass created excluding all surveyed
students from these three schools. All furthergsialwas carried out for two analytic
samples — sample | included students from these tbehools, and sample Il excluded

these students.

6.3.1 Propensity Score Equation Results

Multivariate logistic regression was used to eategrthe propensity score
equation. The dependent variable (treatment statas)yegressed on all relevant
covariates (see Table C.6 in Appendix C). Theamt indicatot” was not used in the
estimation of propensity scores to avoid induciraglfHo et al., 2007). The logit models

correctly classified 90 percent of the cases it lamialytic samples | and II. The

2 The evaluation study planned to measure the effed&T on grade 10 performance, postsecondary
enrollment and wages. A significantly large profmrtof treatment and control cases were missing
information on wages. This analysis is therefomgtid to measuring the impact on postsecondary
enrollment along with a descriptive analysis ofdgrd 0 performance and postsecondary enroliment
patterns for a subset of school completers
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predicted probabilities produced as a result ofdhestic regression analysis formed the
propensity scores. Results of the logistic modedspaesented in Table C.6 in Appendix

C.

6.3.1.a. Assessing Common Support

The propensity scores for each analytic sample wramined separately for the
treatment and comparison groups. The distributwer® graphed and are presented in
Figures 30 and 31, respectively. The figures shwt the distributions do not overlap to
a large extent (to a slightly lesser extent in AtialSample Il than Analytic Sample 1).
Following the suggestion of Dehejia & Wahba (192@ses that were outside the
common support of the estimated propensity scoezs wientified for deletion.
Discarding these cases reduces model dependem@amogand mean squared error (Ho
et al., 2007). A total of 56 cases (52 from the panson group and four from the
treatment group) in sample | and 10 cases (9 fl@comparison group and one from the

treatment group) in sample Il were identified fospible deletiort®

6.3.2 Matching Results
Given the distribution of propensity scores obedrin Figures 30 and 31, a
variety of matching methods were tested. One-tormagest neighbor matching without

replacement was tested with and without casesdritdficommon support. One-to-many

>3 The more conservative “convex hull” approach (Kéageng, 2007) was also carried out to assess
common support and showed that only four cases indlee “convex hull” of treated and comparison
units.
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nearest neighbor matching was not tested becaasmtivex hull analysis showed that
several cases were outside of common support. @ptmatching with a 2:1 comparison
to treatment ratio was also selected. Optimal miagcis similar to nearest neighbor
matching but optimizes the average absolute distantong matched pairs and is
especially useful in cases where fewer appropcateparison units are available for the
treatment units (Gu & Rosenbaum, 2003). Full matghiull matching with restrictions
and subclassification were also tested. These rdstti@ate matched sets such that each
set has at least one treatment or comparisonTmaly were tested to see if they offered
better balance at the cost of increased variarteed8rdized bias under 0.25 standard

deviation units (Ho et al., 2007) was used as #usibn criteria to assess the quality of

the matches.
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6.3.2.a. One-to-one Nearest Neighbor Matching Gathple)

This method discarded three treatment cases archeththe remaining 157 with
157 comparison cases for analytic sample I. Irctse of analytic sample Il 114
treatment cases (one treatment case was discavéeelmatched. The standardized bias
for all covariates was well within the 0.25 critarifor analytic sample I. For sample Il
however, the standardized bias for the propensiiyeswas above the acceptable quarter

of a standard deviation unit.

6.3.3.b. One-to-one Nearest Neighbor Matching (wébkes in common support)
Of the 156 cases in the treatment sample (aftidudixg four treatment and 52
comparison cases outside common support), 155 watehed with counterpart

comparison cases. In the second analytic samplel4ltreatment cases (one was
155



removed from the sample before matching) were nealt¢tr 114 comparison cases. The
standardized bias for analytic sample | was jusieni®.25 for the propensity scores and
for the dummy variable indicating whether a studeas Hindu or from another religious
group. In analytic sample Il, the standardized boasll covariates was within the

acceptable limit.

6.3.3.c. 2:1 Optimal Matching (full sample)

This method matched all treatment units (160 endaise of sample | and 115 in
the case of sample Il) to 320 and 230 compariseasceespectively, such that the global
distance across all matched pairs was minimized.sténdardized bias for the
propensity scores and the indicator for religiotmug was higher than the acceptable
limit in both samples. In the second analytic santpé standardized bias for village size

was also high - 0.27.

6.3.3.d. Full Matching without constraints (fullregle)

Full matching creates matched sets of treated amgbarison units with varying
numbers of treated and comparison units in eacieetnumber of treatment and
comparison units in each set depend on the relatineber of treated and comparison
units with similar propensity scores (Stuart & Gre2008). One potential issue that can
arise with full matching is that the varying ratimfstreatment to comparison cases can
increase the variance in impact estimates. As seEBigures 32 and 33, comparison units

towards the tail end of the propensity score diatron carried significantly higher
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weights than comparison cases in the lower endeotlistribution. While all the
covariates in sample | met the balance requiremémtse variables in sample Il were

close to or above the acceptable standardizeccbtasion.

Distribution of Propensity Scores

Unmatched Treatment Units

Matched Treatment Units

Unmatched Control Units

[ I I [ I [
0.0 0.2 04 0.6 0.8 1.0

Figure 32 Distribution of propensity scores using Full Matgy (sample 1)
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Figure 33 Distribution of propensity scores using Full Matgy (sample 11)

6.3.3.e. Full Matching - with constraints (full spi®)

In order to address disproportionately high wesgssigned to some control
units (as seen in the figures above) full matchuag repeated with constraints such that
the ratio of treatment to comparison units waslower than half of that in the original
sample and not higher than double of that in thgiral sample. The original analytic
sample had seven comparison units for every tredtoret. The constraints imposed a

2:7 and 1:14 ratio for treatment to control un@snilarly, for sample I, full matching
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was constrained such that the ratio of treate@toparison units was between 1:4 and

1:16. This method did not provide good balance sxsgveral covariates.

6.3.3.f. Subclassification (full sample)

Six subclasses were formed using this method edtth subclass having about
the same number of treated units and varying numesmparison units. For both
analytic samples, subclass 5 and subclass 6 haideoably fewer comparison units and
showed high standardized bias across several ed@sriThe method was modified to

collapse six subclasses in to four subclasses. kHenyvthis did not improve balance.

Tables 20a and 20b present the standardized biadl tmvariates and the propensity
score across each method tested above. A graglicgdarison of the distribution of the
standardized mean difference across all modeldithr samples) is presented in Figures

34 and 35.
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Table 20a

Comparisons of standardized bias across all covagafter matching for analytic sample |

Model Model Model Model Model Model Model
1.1 1.2 1.3 1.4 15 1.6 1.7

Propensity score 0.20 0.23 0.43 0.00 0.64 0.86 0.86
Female (Dummy) 0.10 0.04 0.07 0.09 0.23 0.31 0.31
Hindu 0.14 025 032 0.05 0.40 051 0.51
Social Group - Dalit 0.02 005 005 015 0.01 0.03 0.03
Social Group - Adivasi 0.13 014 016 0.23 0.22 0.24 0.24
Social Group - OBC 0.12 0.13 0.07 0.00 0.25 0.32 0.32
Household Size 0.01 0.12 001 0.22 0.19 0.35 0.35
High income household 0.19 0.08 0.06 0.14 0.03 0.04 0.04
Medium income household 0.04 0.13 0.02 0.09 0.11 0.25 0.25
Household head in agriculture 0.13 0.13 0.01 0.09 0.13 0.19 0.19
Household head in self-employment 0.14 0.17 0.01 0.08 0.02 0.08 0.08
Household head in salaried work 0.03 0.02 0.00 0.01 0.08 0.08 0.08
Grade 7 performance (Z scores) 0.00 0.10 0.04 o0.01 0.01 0.02 0.02
Distance to nearest town/city 0.08 0.03 0.20 0.02 0.38 0.59 0.59
Access to public transport 0.09 0.06 0.00 0.02 0.28 0.37 0.37
Distance to bus station 0.01 0.06 003 0.00 0.03 0.03 0.03
Village size 0.02 0.06 010 0.09 0.22 0.35 0.35
Female*Hindu 0.09 0.04 013 0.01 0.35 0.48 0.48
Female*Dalit 0.00 0.11 0.06 0.02 0.17 0.29 0.29
Female*Adivasi 0.12 005 005 0.18 0.08 0.09 0.09
Female*OBC 0.08 0.06 011 0.03 0.39 051 0.51
Female*Grade 7 performance 0.05 0.11 0.03 0.07 0.06 0.07 0.07
Distance to nearest town/city*Grade 7 performar 0.02 0.06 001 0.06 0.03 0.06 0.06

160



N

157

155

160

160

160

160

160

Note The standardized bias is the weighted differemeeeans divided by the standard deviation in thlecbmparison group. Models are as

follows — 1.1 = 1:1 nearest neighbor matching,=L221 nearest neighbor matching without cases maponmon support, 1.3 = optimal

matching, 1.4 = full matching, 1.5 = constrainelll finatching, 1.6 = subclassification, 1.7 = subsifisation with 4 subclasses.

Table 20b
Comparisons of standardized bias across all covasafter matching for analytic sample II
Model Model Model Model Model Model Model
2.1 2.2 2.3 2.4 2.5 2.6 2.7
Propensity score 0.35 0.22 0.62 0.00 1.06 1.15 1.15
Female (Dummy) 0.14 0.08 0.18 0.19 0.38 0.45 0.45
Hindu 019 019 0.31 002 049 053 053
Social Group - Dalit 0.10 0.04 0.03 0.04 0.12 0.10 0.10
Social Group - Adivasi 0.24 017 0.11 024 011 0.11 0.11
Social Group - OBC 0.07 0.05 0.02 0.21 0.24 0.30 0.30
Household Size 0.03 0.11 0.03 001 029 035 0.35
High income household 0.16 0.08 0.07 0.07 0.06 0.10 0.10
Medium income household 0.09 0.10 0.06 0.03 0.26 0.29 0.29
Household head in agriculture 0.17 0.03 0.01 0.08 0.29 0.32 0.32
Household head in self-employment 0.12 0.05 0.02 0.21 014 014 0.14
Household head in salaried work 0.06 0.10 0.03 0.11 0.16 0.17 0.17
Grade 7 performance (Z scores) 0.03 0.03 0.14 0.10 0.09 0.07 0.07
Distance to nearest town/city 0.01 0.05 0.22 0.25 037 040 040
Access to public transport 0.07 0.04 0.03 0.03 032 033 033
Distance to bus station 0.11 0.00 0.20 0.04 1.11 1.27 1.27
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Village size 0.22

Female*Hindu 0.15
Female*Dalit 0.09
Female*Adivasi 0.07
Female*OBC 0.04
Female*Grade 7 performance 0.12
Distance to nearest town/city*Grade 7 performance 0.09
N 114

0.15
0.02
0.00
0.07
0.04
0.00
0.09

105

0.27
0.17
0.05
0.11
0.04
0.12
0.14

115

0.18
0.08
0.00
0.09
0.06
0.30
0.18

115

0.32
0.48
0.45
0.18
0.42
0.02
0.05

115

0.31
0.56
0.42
0.18
0.53
0.02
0.05

115

0.31
0.56
0.42
0.18
0.53
0.02
0.05

115

Note The standardized bias is the weighted differémeeeans divided by the standard deviation in thlecbmparison group. Models are as

follows — 2.1 = 1:1 nearest neighbor matching,221 nearest neighbor matching without cases naoomon support, 2.3 = optimal
matching, 2.4 = full matching, 2.5 = constrainelll fitatching, 2.6 = subclassification, 2.7 = subsifsation with 4 subclasses.
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Figure 34 Boxplots of absolute standardized bias for catas in Table 20a. The
standardized bias is the weighted difference inmaetvided by the standard deviation in
the full comparison group. Models are as followk = 1:1 nearest neighbor matching,
1.2 = 1.1 nearest neighbor matching without cas¢®m common support, 1.3 = optimal
matching, 1.4 = full matching, 1.5 = constrainelll fisatching, 1.6 = subclassification
with 4 subclasses.
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Figure 35 Boxplots of absolute standardized bias for catas in Table 20b. The
standardized bias is the weighted difference inmaebvided by the standard deviation in
the full comparison group. Models are as followa *= 1:1 nearest neighbor matching,
2.2 = 1:1 nearest neighbor matching without cas¢®m common support, 2.3 = optimal
matching, 2.4 = full matching, 2.5 = constrainelll fivatching, 2.6 = subclassification
with 4 subclasses.

Based on the results discussed above, the matehgaesfrom model 1.1 (one-to-
one nearest neighbor matching using the entirenadignalytic sample) and the matched
sample from model 2.2 (one-to-one nearest neightaching after discarding cases not

on common support) were used for the outcome aisalygures 36 and 37 show the
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change in standardized bias across all covariatéioriginal data and the matched data

for both sampled?
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Figure 36 Change in absolute standardized bias after Jafleseneighbor matching
(sample 1)
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Figure 37 Change in absolute standardized bias after Jadleseneighbor matching and
discarding cases not on common support (sample 1)

>4 See Appendix C for jitter plots and histogramstfa matched data.
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6.3.3 Descriptive Results for Matched Data

Tables 21a and 21b show the means and standamtidasifor select indicators in
the original analytic sample and the matched aitad@mple for the treatment and
control groups, respectively. The matched sampeided three fewer cases in the
treatment group than the original analytic sample therefore there were no significant
differences between the means in the two samplescdmparison sample however
reduced from 1161 cases to 157 cases and Tablsehdids the corresponding change in
means of selected variables.

A little over half of all students in the analysample reported enrolling in some
further education (beyond grade 10). The propomibimeatment students enrolling in
further education was significantly higher than pineportion reported in the comparison
group.

The proportion of female students in the treatnagitk comparison groups was
similar before matching. In the matched sample ptioportion of comparison females
was significantly lower (27 percent) than thathe treatment group (43 percent).

The distribution of social groups across the tresthand comparison samples
showed some differences but these were unchangbd matched sample. While most
of the comparison group students self-identifietHalu, the treatment group was a little
more mixed with about 70 percent identifying asddinSimilarly, the proportion of
students in th©BC group was higher in the comparison group tharirdegment group.
The treatment group had a larger proportioAdifvasistudents than the comparison

group.
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Students were classified into one of three househoome categories. The
number of assets in the household was used asg famohousehold income. Both
groups, treatment and comparison, consisted afyadgroportion of students from
medium income households (about 50 percent) folblaeabout 30 percent in the
lowest income category.

In terms of the household head’s occupation, thpnty of students reported this
as agricultural work. Over 50 percent of the stasl@mthe treatment and comparison
group belonged in this category. Informal work whaes smallest occupational category
with 1 to 2 percent making up this group.

The average previous academic performance forahgparison group was
similar to that of the treatment group. The congm@rigroup however showed more
variation in grade 7 performance.

With regard to context variables, the distance asugss to public transport
measures indicate that treatment school studentslaeated slightly farther away from
major towns and bus stations than their compamggoup counterparts. Comparison
group students tended to belong to, on averaggtislilarger villages — although there

was significantly higher variation in village sizethe matched treatment group.

Table 21a

Means of relevant indicators for the treatment gram the original and matched data
Unmatched sample Matched sample |

Mean SD Mean SD
Postsecondary enrollment (Dummy) 0.68 0.47 0.68 0.47
Age 20.04 1.38 20.05 1.39
Female (Dummy) 0.43 0.50 0.43 0.50
Hindu (Dummy) 0.73 0.45 0.74 0.44
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Social Group — Dalit (Dummy)
Social Group — Adivasi (Dummy)
Social Group — OBC (Dummy)
Household Size

High income household (Dummy)
Medium income household (Dummy
Low income household (Dummy)
Household head in agriculture
(Dummy)

Household head in self-employment
(Dummy)

Household head in informal work
(Dummy)

Household head in salaried work
(Dummy)

Grade 7 Performance

Grade 7 performance (Z scores)
Distance to nearest town/city
Access to public transport (Dummy)
Distance to bus station

Village size

N

0.08 0.27 0.08 0.28
0.36 0.48 0.34 0.48
0.18 0.39 0.18 0.39
4.81 1.16 4.76 1.10
0.19 0.40 0.20 0.40
0.53 0.50 0.52 0.50
0.28 0.45 0.29 0.45
0.62 0.49 0.61 0.49
0.21 0.41 0.21 0.41
0.02 0.14 0.02 0.14
0.16 0.36 0.16 0.37
63.83 1057 63.78  10.60
0.37 9.35 0.42 9.31
17.06  10.74 16.85  10.73
0.98 0.14 4.83 6.64
4.80 6.59 0.98 0.14

9186.25 7790.34 9151.59 7858.34
160 157

Note Sampling weights are used in the calculation edns and account for the
oversampling of female students in the comparisonm

Table 21b

Means of relevant indicators for the comparisonugran the original and matched data

Unmatched sample Matched sample |

Mean SD Mean SD
Postsecondary enroliment (Dummy) 0.50 0.50 0.52 0.50
Age 19.93 1.32 20.34 1.29
Female (Dummy) 0.45 0.49 0.27 0.49
Hindu (Dummy) 0.95 0.21 0.80 0.40
Social Group — Dalit (Dummy) 0.09 0.29 0.09 0.29
Social Group — Adivasi (Dummy) 0.24 0.43 0.28 0.45
Social Group — OBC (Dummy) 0.30 0.46 0.23 0.42
Household Size 4.41 1.14 4.77 1.37
High income household (Dummy) 0.21 0.41 0.12 0.33
Medium income household (Dummy 0.40 0.49 0.54 0.50
Low income household (Dummy) 0.39 0.49 0.34 0.48
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Household head in agriculture

(Dummy) 0.53 0.50 0.55 0.50
Household head in self-employment

(Dummy) 0.24 0.43 0.27 0.44
Household head in informal work

(Dummy) 0.05 0.22 0.01 0.11
Household head in salaried work

(Dummy) 0.19 0.39 0.17 0.38
Grade 7 Performance 58.04 11.11 59.74 11.58
Grade 7 performance (Z scores) 0.52 10.30 0.43 10.50
Distance to nearest town/city 10.76 8.03 15.98 11.05
Access to public transport (Dummy) 0.93 0.25 4.79 4.89
Distance to bus station 5.02 5.01 0.97 0.18
Village size 6468.64 5261.78 9333.34 6626.28
N 1161 157

Note Sampling weights are used in the calculation eans and account for the
oversampling of female students in the comparisonm

The means of all relevant variables in sampledl@esented in Tables C.7
(treatment group) and C.8 (comparison group) ineéxaix C. The demographic and
household characteristics are similar to thoseudsed in the case of sample I. Appendix
C also includes a comparison of the schools offel8T and those not offering IBT.

(See Table C.9).

6.3.4 Results of the Outcome Analysis

To estimate the effect of IBT participation on gestondary enroliment a logit model
was estimated using the matched data. The outcwdieator (a binary variable
indicating postsecondary enroliment) was regressettlieatment status and the entire set
of covariates used in the propensity score equaliba regression adjustment was used

to adjust for any misspecification in the modelljgns & Wooldridge, 2009). Results
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show (see Table 22) that controlling for all otkiariables in the model, students
participating in the IBT program have higher odfib&ing enrolled in some type of
educational program after grade 10. The odds avditmes higher for those in the
treatment group (compared to comparison studemtsample | and five times higher for
treatment group students in sample Il

Data on performance in the grade 10 standardestdand enrollment patterns
after successful completion of grade 10 were exadhfor a subset of students in
matched sample | (for whom these data were availablgure 38 shows the distribution
of grade 10 scores for the treatment and compagsmups in matched sample |. Grade
10 test scores were available for 90 percent ofrtatched sample. On average, treatment
group students reported scoring one percentage Ipigimer than the comparison group

on the school exit exam in grade 10 (63 percerguge62 percent).

Table 22

Odds ratio estimates of factors predicting postséeny enroliment in the matched
samples

Analytic Sample Analytic Sample
I I

Odds Odds

Ratio SE Ratio SE
Treatment status 223 059 525 @ 1.85
Female (Dummy) 0.25 0.18 0.27 0.27
Hindu (Dummy) 1.68 0.73 0.88 0.51
Social Group — Dalit (Dummy) 0.62 036 1.72 1.57
Social Group — Adivasi (Dummy) 0.40 0.18 0.29 0.20
Social Group — OBC (Dummy) 0.83 0.43 0.96 0.62
Household Size 0.94 0.11 1.12 0.16
Household head in agriculture (Dummy) 0.74 0.60 1.71 2.01

Household head in self-employment (Dumm 0.97 0.83 3.22 4.02
Household head in salaried work (Dummy)  0.92 0.79 1.97 2.45
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High income household (Dummy) 1.95 0.83 1.99 1.12

Medium income household (Dummy) 1.88 058 1.14 0.51
Grade 7 performance (Z scores) 1.05 0.03 1.08 0.04
Distance to nearest town/city 1.04° 0.02 1.03 0.03
Distance to bus station 0.95 0.03 1.18 0.11
Access to public transport (Dummy) 1.53 1.44 5.80 10.30
Village size 1.00 0.00 1.00 0.00
Female*Hindu 4.29 297 3.53 3.44
Female*Dalit 2.52 3.55 - -
Female*Adivasi 1.52 099 1.18 1.11
Female*OBC 1.03 0.85 0.58 0.61
Female*Grade 7 performance 0.99 0.03 0.96 0.04
Distance to town/city*Grade 7 performance 1.00 0.00 1.00 0.00
N 314 208

Note Sampling weights are used in the estimation toat for oversampling of female
students in the comparison group.
*p<0.05 *p<0.01, ** p<0.001

Comparisan Treatment
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20 40 G0 80 100 20 40 G0 B0 100
Grade 10 Scores

|:| Percent

Mormal density curve

Figure 38 Distribution of scores on standardized test adgr10 for treatment and
comparison students in matched sample I. Scoréiseograde 10 standardized test are
available for 281 of the 314 students in the matcwmple.
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In terms of enrollment patterns after grade 10uad8 percent students in
matched sample | provided complete informationt@irtcurrent enrollment. For these
students Figure 39 shows the proportion of studemtslled in various programs by
treatment and control status. About 34 percenh@icomparison group reported being
enrolled in some type of vocational program. Theesponding proportion in the
treatment group was 27 percent. The majority adestis in the treatment group reported
being enrolled in Junior college or at the higherondary level and about 20 percent

reported being enrolled in a professional degregrnam.

= - .383

2343

Proportions

Comparison Treatment

Higher Secondary [ BA Degree
I vocational Degree - Professional Degree

Figure 32 Proportion of students enrolled in various ediocal and training programs
after grade 10. Data on program-wise enrollmeavélable for 150 of the 314 students
in matched sample I.
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6.4 Limitations

This study collected primary data to study the @fté secondary school-based
vocational education and training on school connieaind further education. Propensity
score based techniques were used to create matahgaes of treatment and comparison
students. Missing data due to nonresponse andtmseand limited common support
between the treatment and comparison samplesthenigeneralizability of the findings
from this study.

To address bias related to missing data, nonrespsesghts were created using
logistic regression (modeling the probability tepend and using the inverse of the
predicted probabilities as weights). The probapdit response was modeled as a
function of demographic and location variablesudahg district dummies. The treatment
group showed slightly higher odds of postseconéargliment with the use of
nonresponse weights.

Examining common support between the treatmentantparison samples led
to discarding a few treatment cases in the matsheatple. A comparison of the means
for the treatment group in the matched and unmdtshenples showed that removing
these cases from the original treatment samplealidreate any significant changes in
mean values. Still, the magnitude of the effechfibin this study can be considered a

lower-bound estimate of the true effect of partétipg in IBT.
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Chapter 7: Discussion and Conclusion

This chapter summarizes the findings from the miegechapters (Chapters 4, 5
and 6) in the context of the current education emgloyment landscape in India. The
implications of the findings in light of currentctenical and vocational education and
training (TVET) policies in India are also discuds&€he chapter concludes with
directions for future research.

The working age group (15 to 64 years) comprises @80 million people in
India of which about 500 million are under 25 yeafrage. Over the next decade the
working age group is projected to comprise nealypércent of the country’s population
(Census of India, 2011). While an increase in tiee of the working-age population can
have a positive effect on GDP growth it also préseducation, training and employment
challenges (Mehrotra, Gandhi & Sahoo, 2013).

While there have been steady improvements in adogsrimary schooling in
India (Planning Commission, 2008), learning le\atlthe primary level are abysmally
low (Annual Status of Education Report, 2013) dmldountry faces severe challenges in
transitions from the lower to upper secondary lewdlschool (Planning Commission,
2012). Research has shown that low educationatypeation rates along with low
learning outcomes have serious implications foividdal employment outcomes and for
the productivity of the economy as a whole (HanksB808; Hanushek and Zhang,
2008).

In 2009-10, nearly 30 percent of those in thetdbrce in India had no formal

schooling. Only 17 percent had completed high stcl{8ee Table 23 for a gender-wise
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breakdown of labor force participation by levelcoimpleted schooling in 2009-10).
Those with some type of formal or informal vocaabtraining comprised about 10
percent of labor force participamSEducational and labor force participation by gende
groups shows that women participate at signifigalotiver rates than men and have
poorer outcomes (Klasen & Pieters, 2013). Thedessts indicate serious skill shortages

and gender-based inequities in the Indian economy.

Table 23

Education level of labor force participants in 2000 (Weighted percentages)
Level of education All Males Females
Not literate 29.0 16.8 12.1
Literate without formal schooling 0.3 0.2 0.1
Non-formal education 0.1 0.1 0.0
Less than 5 years of schooling 9.4 7.2 2.2
5 years of formal schooling 14.5 11.5 3.0
7-8 years of formal schooling 17.6 14.9 2.7
10 years of formal schooling 12.2 10.8 1.4
12 years of formal schooling 6.7 5.9 0.8
Diploma or Certificate 1.4 1.1 0.3
Bachelor’'s degree 6.6 55 1.1
More than a bachelor’s degree 2.2 1.7 0.5
N 365,153,849

Source: Employment and Unemployment Survey of [ni2&9-10.
Note The table includes all those between 15-64 yefage in the labor force. Labor
force participation is defined as per the “printigetivity status” i.e. if an individual is
employed for 180 or more days during the refergmece.

In response to these skill shortages severalmeéfforts were undertaken to
improve educational and employment outcomes (Ptapn@ommission, 2008). These

included the Right to Education Act, 2009 (focusamgelementary school completion),

“vocationalisation” of secondary education (focgson expansion of secondary-level

% See Appendix A for TVET participation rates amdisg59 year olds in 2009-10. See Mehrotra et al.

(2013) for estimates of vocationally trained indivéals by sector/industry.
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TVET), theRashtriya Madhyamik Shiksha Abhiy@acusing on improvements at the
secondary level), expansions in higher educatiod,the National Skill Development
Policy, 2009 (addressing skill shortages). The raasbitious of these policies, the
National Skill Development Policy, aims to proviskall training to 500 million Indians
over the next decade by expanding and improvingsscto training services, upgrading
the quality of existing services, improving fempbeticipation in TVET, and developing
innovative models for delivering TVET (Visaria, Z)1

Although there is a growing body of literature b effectiveness of TVET
policies and programs (Adams, 2007), the TVET gdaattndia has been significantly
under-researched. Findings from other countriesvghat TVET programs have
heterogeneous effects and their success is clbskéd to the specific objectives of the
programs, their design and delivery and the macmanic context in which they
operate (Gill, Fluitman & Dar, 2000). Because pergs and policies have different
effects in different contexts, a one-size-fitsegdproach to designing and implementing
TVET policies is discouraged (Adams et al., 2018} & al., 2000). Research strongly
advocates adopting a results-based policymakingpapp where programs are pilot-
tested, monitored and evaluated before being imgided on a large scale (Adams et al.,
2013).

In an attempt to build the empirical research lwas@VET in India and to enable
the policy dialogue on addressing current educatja@kill and employment challenges
faced in the country, this dissertation asked tfuedamental questions; what are the
predictors of TVET patrticipation in India, what ahee consequences of participating in

secondary school based TVET, and what are the qaasees of participating in
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postsecondary TVET? Preliminary findings suggest pfarticipation patterns vary by
type of TVET (formal and informal) and individuatéhousehold characteristics are
significantly associated with TVET participationtlact differently depending upon type
of TVET. The consequences of TVET participatioth&t postsecondary level, as
measured in terms of economic returns, and ataberslary level, measured in terms of

postsecondary enroliment, are positive and sigafic

7.1 Predictors of participation in TVET

Two rounds of the Employment and Unemployment 8yf India (2004-05
and 2009-10) were used to empirically examine T\@&fticipation patterns for males
and females. It was hypothesized that TVET pariigm is predicted by several
individual, household and socio-cultural factorattare influenced by the individual’s
micro and macro-context. Due to data limitatiorss itifluence of only some of these
factors on TVET participation was examined.

Preliminary analyses showed that among 15-29 yldar ®VET participation
rates in 2009-10 were slightly lower than thos2004-05 (7 percent versus 11 percent).
These differences were largely driven by loweripgration rates in informal TVET in
2009-10. Participation rates by gender indicatéfdmaales participated in TVET at
lower rates than males, and the gender differeimcearticipation were wider in the case

of informal TVET than formal TVET. (See Figures ddd 41).
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Figure 4Q Participation in formal TVET among males and feeadetween 15-29 years
of age in 2004-05 and 2009-10.
Source: Employment and Unemployment Survey of [ni2l@4-05 & 2009-10.
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Figure 41 Participation in informal TVET among males anchédes between 15-29

years of age in 2004-05 and 2009-10.

Source: Employment and Unemployment Survey of [n2li@4-05 & 2009-10.
These changes in participation patterns can hibatid to higher educational

participation rates during the same period. In 2009participation in all levels of

general education from elementary to secondarytentidry showed significant increases
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over those in 2004-05. Further, labor force pgréton rates between 2004-05 and 2009-
10 also showed significant increases in the prapodf males and females engaged in
various types of wage watkand slight increases in the proportion of salaviedkers.

In terms of the composition of formal and informfMET groups by gender and
location, urban males made up the majority of fdriM&ET participants. There were no
remarkable changes in composition between 2004:62609-10 for formal TVET. In
the case of informal TVET however, there was at shifural female and urban male
participation. Compared to 2004-05, the numberb&no males as a proportion of
informal TVET participants increased significantiile the proportion of rural females
decreased. While these shifts could be explainati@basis of changes in educational
and labor force participation rates outlined abalkey could also be related to changes in
the way informal TVET participation data has beelected in 2004-05 and 2009-10.
Two additional categories — “self-learning” and “the-job training” — were added to the
definition of informal TVET in 2009-10 that weretnacluded when gathering informal
TVET participation data in 2004-05.

The descriptive analysis also showed clear diffegs in the average level of
education among those who participated in formdliaformal TVET. Formal TVET
participants, on average, had a high school dgdgears of formal schooling) while
those participating in informal TVET averaged abboyears of schooling. Formal TVET
programs in India can be accessed by school drepant at the secondary and

postsecondary stages of education. But the retiprbetween education levels and

* The Mahatma Gandhi National Rural Guarantee Scharpablic-works employment program, was
rolled out between 2006 and 2008 and guaranteetirauseholds up to 100 days of employment that
could be taken up any time during the year (cite).
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formal TVET participation indicates that, for thest part, formal TVET programs
offering basic certification programs that requeeer years of formal schooling for
entry are not as popular as programs of longertiduraffering training in technical
fields and requiring at least 10 to 12 years offalrschooling. The former programs
prepare youth for entry-level employment and sekiliesl jobs with a smaller proportion
accessing advanced TVET options (Adams, 2007).

The role of education as a strong predictor ainfr TVET participation was
supported in the multivariate analysis. Completbeach level of schooling between
primary to upper secondary significantly increadezllikelihood of participation in
formal TVET controlling for all other individual,dusehold and contextual factors.
Individuals with 12 years of schooling were ned&lymes more likely to enroll in a
formal TVET program than those who did not havegh lschool degree. This
relationship was consistent across both time period

The reverse relationship was observed betweeraédoand participation in
informal TVET. The odds of participating in TVET mtedown significantly with each
level of education completed. Thus, while complgtnimary schooling increased the
odds of participating in informal TVET by 1.5 timékose who completed secondary
school had a 35 percent lower likelihood of enngjlin informal TVET than those who
did not complete secondary school.

There are a couple of implications of this relasioip between education and
TVET participation in India. For one, it underscothe preferences of parents and
students for higher levels of education and trgnand for certain types of education and

training over others. This is evidenced by the fhat in 2004-05, about 65 percent of all
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male formal TVET participants sought training irgereering-related or technical fields.
In 2009-10 this proportion rose to 75 percent. tveesponding proportion of women
participating in formal TVET in technical fields w83 percent and 50 percent in 2004-
05 and 2009-10, respectively. While there are fofRMET participants in non-technical
fields of study, they constitute a smaller proportof formal TVET participants and have
lower levels of educational attainment than forf4ET participants in technical fields.
The findings also imply that the benefits assodatéh formal TVET at the
postsecondary level are perceived to be higherttiioosts thus encouraging students
from households above a certain income threshopdwtticipate in formal TVET.
The predictive models estimated in Chapter 4 weteeramined by field of study
because of sample size limitations. Examining gm@ations in predictive patterns by
field of study would further elucidate our understeng of the determinants of TVET in

India.
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Figure 42 Types of institutions accessed by formal TVETtipgrants in engineering-
related fields in 2004-05 and 2009-10.
Source: Employment and Unemployment Survey of [ni2@4-05 & 2009-10.
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In addition to the role of education, the predietmodels hypothesized that
TVET participation was related to the charactassstif the household. Amongst the
household-level characteristics examined, resnttEate that household income
(measured using household consumption expenditupecxy for household income)
significantly increases the odds of participatioriarmal TVET. This relationship was
found to be stronger in the case of males than lesrend slightly larger in magnitude in
2004-05 than 2009-10.

Formal TVET programs can be accessed at publicateriaided or private
unaided institutions. The share of formal TVET mapaints accessing TVET programs at
private unaided institutions has increased ovee tifigure 42 below shows the percent
of formal TVET participants in engineering or tecdat courses enrolled at various types
of institutions). While the cost of publicly prowd formal TVET can be as low as
Rupees 20 per month ($0.35 per month), the actst$ of offering TVET programs is
much higher (Tilotia, n.d.). Formal TVET prograngavate aided and private unaided
institutions can cost anywhere upwards of Rupe@305(about $80). Research on
training participation in the Indian context hasrid that credit constraints are a
significant barrier to participation and completidviaitra & Mani, 2013). Thus, among
households that overcome these budget constrpantscipation in TVET is higher.
Households that face significant financial constishowever, show lower levels of
educational attainment and by extension, a lovketihood of participating in formal

TVET programs.
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These findings lend support to current policy renmndations for subsidizing
the costs of participating in TVET programs (PlaxghCommission, 2008; 2012),
especially for those from disadvantaged and mipgribups. To this end, the National
Skill Development Corporation has recently launctied'Standard Training Assessment
Reward’ (STAR) scheme that offers monetary ince#tito youth and young adults for
participating in TVET. The eligibility criteria inade high school completion and
enrolling in a TVET program pre-approved by theesob.

While schemes such as STAR attempt to encouragel Pagicipation among
high school completers in a way that meets the s1\eéthe economy, there is also need
to address the constraints and barriers that pteceess to and completion of secondary
schooling. The predictive models showed that amioihgsother household
characteristics significantly related to TVET peaigiation, the occupation of the
household was a significant factor. Self-employeddeholds significantly raised the
likelihood of informal TVET participation among fees. These findings are in keeping
with what is known about female employment in ngnicultural work. Data from the
NSSO surveys indicate that females in non-agricalmployment are usually
employed in home-based work that is sub-contratctédem and of low-productivity
(Planning Commission, 2012). As mentioned befae, ¢ducational attainment among
this group implies that they are less likely toahin formal TVET programs, more
likely to be employed in the informal sector, ahdrefore more likely to have lower
employment outcomes.

The results for context characteristics showeddhae individual, household and

demographic variables are accounted for, contexd-heariables like the supply of TVET
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institutions in the district do not explain any iaion in TVET participation. The
unemployment rate in the district showed very srnatlconsistently positive effects on
the odds of participation in formal TVET. This find is supported by priaesearch in
other contexts (Walstab, 2008).

The limited role of context-level variables wasuapsising finding given the
regional variation in the supply of TVET in the ity (Ministry of Labor and
Employment, 2011) and the variation in economiarghoand labor force participation
across different regions. One explanation for gaificant association between TVET
capacity and participation patterns is that the daed to measure the spread of TVET
institutions could be dated or incomplete. The detee sourced from the website of the
Directorate General of Education and Training @pex body overseeing TVET in the
country) and it is unclear when the data weredasiated. It is also possible that alternate
indicators of the macro-economic context could Haetter served the predictive models.
Sector-wise job growth across districts/states,rasgonsiveness of state institutions in
expanding educational and training opportunitieghbetter explain the regional
variation in TVET participation.

Educational participation in India shows signifitaariation across various
demographic dimensions. Participation in formal aridrmal TVET was no different.
The predictive models showed that after accourfongducational attainment,
household characteristics and demographic confesisales were significantly less
likely to participate in TVET. Between 2004-05 &2{D9-10, the odds of females
enrolling in formal TVET programs further reducéa 2004-05, women were 15 percent

less likely to enroll in formal TVET as comparednen, but in 2009-10 they were 20
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percent less likely to participate as compared aemin the same age group. It has been
shown that female educational and labor force @petion in India goes down as
household income increases (Klasen & Pieters, 201®re is evidence that household
consumption expenditure (assumed to be an indichtoousehold income) increased
between 2004-05 and 2009-10. But these findingslalsd empirical support to concerns
regarding the gender imbalance in educational exdihg participation noted in policy
discussions. Recommendations to improve femalécgeation in TVET by improving
access and budget constraints do not addressltisedpe of the problem. Research has
shown that the effect of education on female Idbare participation follows a U-shaped
pattern. This indicates that labor force partiagratiecisions for females in the middle of
the education distribution are affected by factitger than their level of education.
Klasen & Pieters (2013) find that women’s own prefees for white-collar jobs and
stigmatizing women’s work outside of the publictee@re related to low labor force
participation among educated women. Thus, efforimprove female participation rates
in TVET, and in the labor market, require a cult@taft in attitudes regarding women’s
work.

The empirical results in Chapter 4 also found th&009-10, Adivasis had
significantly higher probabilities of participatiam informal TVET. This finding is
related to lower educational outcomes for this groelative to other groups. Current
policies focus on improving participation of thegeups in skill development by
removing credit constraints and improving accessktlb development services. More
emphasis should be placed on providing these desddged and minority groups with

basic literacy and second-chance education progf@esearch has found thag@od
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foundation of formal education is an important abte influencing later skills
acquisition and improves employment outcomes irfahmal and informal sector

(Adams, 2013).

7.2 Returns to postsecondary TVET

Empirical evidence on the benefits of TVET for thdividual has been
practically nonexistent in the Indian context. Roerg research examining the economic
returns to education and training has narrowly $eclion general education and a small
subset of technical education programs. Results frese studies have limited
generalizability because of sample and methododbgienstraints’ This information
gap has been addressed in Chapter 5 generating@hpvidence on the returns to
TVET in India. Using nationally representative datam the first round of the Indian
Human Development Survey (2004-05) the economigmstto TVET have been
estimated for individuals across all income-genegaactivities and using methods that
control for selection and endogeneity bias. ResuntiEate that the economic returns to
TVET participation after grade 10 are significartiigher than the returns to a Bachelor’s
degree and are comparable to the returns to a Madegree. Controlling for individual
ability and various demographic characteristicseT\participants earn nearly 19

percent more in annual wages than individuals adigpating in TVET. The evidence

" Previous research on returns to education (Durgis@000 & Agrawal, 2011) has limited the sample to
regular wage earners excluding those self-employedose in casual work from the analytic sample.
Further, these studies have not controlled for gadeity bias (from including schooling on the rigand
side) and omitted variable bias (from not includinmeasure of ability) in estimating returns.

186



also suggests that the returns estimates repoeteddne lower bound estimates, and the
actual wages associated with postsecondary TVEicjmation could be higher.

Human capital theories suggest that when the margenefits of education and
training exceed the marginal costs, individualsracee likely to participate in education
and training (Becker, 1967). In the case of TVETnidia, information regarding the
actual benefits of TVET participation has until nbeen available. Given the low rates
of participation in formal TVET in the country ian be inferred that youth and young
adults perceive lower benefits accruing from TVE®grams than general education
programs. Surveys of youth have also shown thatdbmVET programs occupy lower
status as compared to general education programishding to the perception that
these programs are associated with lower margerafiis (Aggarwal et al., 2012).

Jensen’s (2010) experiment found that in the alesehonperfect information
regarding costs and benefits of schooling, studerte more likely to make educational
and training decisions in keeping with Becker’s lamneapital theory. Thus when
students were informed about the returns associatachigher levels of schooling, the
proportion attending and completing secondary skcigaificantly increased.

The results presented here have implications fatimg current policy targets for
increasing TVET enrollments. Making public the fimgs on positive significant returns
to TVET as compared to other programs could gag i@ay in reversing the low status
perception of TVET in India. Future research, samtb Jensen’s (2010) work in the
Dominican Republic, could perhaps examine if infation on TVET wages encourages

participation in TVET programs. Research is alspneed to identify effective modalities

187



through which information regarding the benefitsST®ET can be communicated to those
who are most likely to benefit from these programs.

The findings presented in chapter 5 also showEhagtish language fluency is
associated with high positive returns after cotitrglfor ability and educational
achievement. These results replicate the findingsziam et al. (2013) for the TVET
population in India and find evidence that the lalarket rewards English language
skills. Current policies focusing on skill develogm in the country have underscored the
need for “soft skills”, including English languagbility along with computer literacy,
critical thinking and time management skills, irdan to broad educational and
occupational requirements (Planning Commission8200hese findings lend support to
current policies by providing empirical evidencattknglish language skills are
associated with higher wages.

The wage models estimated in Chapter 5 are linnitéat the variation in returns
by gender and urban-rural status could not be exasniFuture research must address
these limitations. Further, the returns to TVET evestimated for all those with 10 or
more years of education. But as noted earlier, &#MVET programs are offered in
various technical and non-technical fields requuiifferent levels of prior schooling.
Empirical evidence on the returns associated vatious programs having different
entry requirements will be informative.

Finally, research examining the consequences atjating in TVET must

expand it's scope to examine a more diverse sedafators beyond wages. The

8 A more nuanced discussion of the returns assakigité English language skills and the
complementarity between English ability and genedaication can be found in Azam, Chin & Prakash
(2013).
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indicators could include those associated with eympent like duration of job search, or
number of unemployment spells. The effect of TVHIhealth outcomes could also be

studied.

7.3 Effect of secondary-level TVET

Vocational education at the secondary level has b#ered in a small subset of
secondary schools siné®88. Recent policy revisions have emphasized eagmg
secondary school students to participate in vooatieducation in larger numbers with
the dual objectives of preparing youth for the lalarket and postsecondary vocational
education while also improving retention and seempdchool completion rates. States,
in partnership civil society organizations, havelemaken innovative programs to pilot
various models for delivering TVET at the secondanage of schooling. While the
results of these initiatives are not yet availatiie, literature on diversifying secondary
education with a small number of vocational coudsmss not show positive results for
employment (Lauglo & Maclean, 2005; Psacharopoul68,/). Studies have found that
the payoff in terms of employment is substantidavhen vocational courses form a
major share of the curriculum and are closely lihieelabor market needs. There is
however evidence that shows that secondary schégl is positively related to
retention and high school graduation (Bishop & M&@05).

An innovative secondary school-based TVET prognamural Maharashtra was
evaluated to estimate the effect of participatiarsohool completion, postsecondary
enrollment and short-term employment outcomes. éhsipy scores were used to create

matched treatment and comparison groups. The seshubwed that participating in
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TVET in grades 8, 9 and 10 significantly increatiezl probability of school completion
and postsecondary enrollment. Treatment group stadeere twice more likely to enroll
in an education program after completing gradena® students in the comparison
group. The effect of secondary school TVET on skenh employment outcomes could
not be tested.

These findings, although limited to one program iiew districts of rural
Maharashtra, offer some preliminary support to gisecondary school TVET to meet
universal secondary education goals as articulatdte Twelfth Plan and the RMSA
(Planning Commission, 2012). More rigorous evatuatiof pilot programs are required
to see if these programs work across urban-ruratests in different states, and in
different types of secondary schools. The TVET pmogevaluated here is offered in
government-aided secondary schools that have &hdgygree of autonomy and more
resources than secondary schools that are manadddraled by the government.
Further, the vocational curriculum offered as duthis program while applicable to the
rural context, would not be relevant to studentsnaling secondary schools in semi-
urban and urban areas. The positive findings oleskinere therefore cannot be
disassociated from the schools and context in wiishprogram operates. The
significant additional costs associated with offgrvocational courses at the secondary
school level also make it important to examine ¢h@®grams from a cost-benefit
perspective.

Future research on secondary school TVET shoutdesdamine the extent to
which these programs address or exacerbate ga&ggigational attainment between

subgroups. As mentioned above, the program evadmeee is offered in government-
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aided secondary schools. These schools are paftialied by the government and often
have a higher fee structure than public schoolsa Assult, households belonging to
disadvantaged and vulnerable groups cannot adeess schools and programs. The lack
of infrastructure, high teacher absenteeism anérgitoblems of the public school
system imply that students from disadvantaged gratfending the public school system
are more likely to drop out because of lack ofresé and financial constraints than
students attending government-aided or privatedsh@Vithout basic education these
students are less likely to participate in formeEI and end up in low wage
employment.

To address the skill development needs of students disadvantaged
backgrounds who face significant challenges acegsgiality formal schooling, the
government has set up a system of short-term ngimiograms called ‘modular
employable skills’. The courses offered througls friogram are designed for
participants with primary level education and cardelivered in a flexible manner to
accommodate the needs of the learner. Female stuaet students from disadvantaged

subgroups are eligible for subsidized fees.

7.4 Conclusion
Technical and vocational education and trainingdgined importance in India
over the last decade. In response to skill shostagéhe labor market, unemployment,
and low educational outcomes amongst youth, anddeaphic shifts policymakers have
focused on expanding TVET provision in the countfgcational programs in India have

traditionally been perceived as low status andiMET sector has been under-utilized.
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In light of current expansion plans and the lackmipirical research on the TVET sector
in India this dissertation focused on addressimgléimental questions to enable the
policy dialogue on TVET in India.

First, the dissertation focused on examining tlegligtors of participation in
TVET. In order to improve participation in TVETIig important to understand the
mechanisms underlying participation decisions. imfation on the predictors of TVET
participation also enables policymakers to desimghtarget appropriate strategies for
policy-relevant subgroups. Results from the préeéamnodels showed that formal and
informal TVET programs have slightly different umiyeng participation patterns. While
participation in both types of TVET programs isrsfggantly associated with individual
and household characteristics, the magnitude aedtitin of these relationships differ by
type of TVET. Notably, educational attainment amgi$ehold income is associated with
higher odds of formal TVET participation and loveetds of participation in informal
TVET. As a result, the proportion of disadvantagad minority subgroups among
informal TVET participants is disproportionatelygher than other groups. The data on
labor force participation show that these margesaligroups are also disproportionately
represented in the informal sector and have lowrgpjpbs.

Second, in order to examine the consequences Bil participation on the
individual, the returns to postsecondary TVET westmated. The analysis controlled
for selection bias and results showed that those penticipated in TVET after
completing at least 10 grades of education hady®eages that were 18 percent higher

than those who did not participate in TVET. Thaires associated with formal TVET at
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the higher secondary or postsecondary level wegeehithan the returns to a Bachelor’s
degree, and comparable to those associated withstels degree.

Third, a secondary school-based TVET program wakiated to examine the
effect of a diversified curriculum on school contfa and postsecondary enrollment.
The findings suggest that secondary school TVETheave positive effects on school
completion and postsecondary enrolliment. Resudts sthow that the majority of students
participating in TVET in the secondary schools unlgd in the study enrolled in general
education programs at the postsecondary level.

These findings indicate that a lack of high schemhication and inequitable access
to quality formal schooling are significant obstzcin the way of achieving the skill
development objectives outlined in the NationallSkevelopment Policy. Further,
efforts to encourage participation in TVET while@sing on issues around access,
guality, and equity, also need to focus on chantiegow status perception of TVET
and making TVET more attractive to users. The oblmformation will be critical for
raising awareness about current and future progvamis also correcting misplaced
perceptions regarding TVET options.

It is heartening to note that current policies pmmgrams designed for the TVET
sector align with several findings from the reshaeported here. The scale of the targets
envisioned by current programs (for example, tragrb00 million individuals by 2020,
setting up new training 3000 institutes throughlmdprivate partnerships) require
extensive resources, a high degree of coordinadiod implementation expertise that has

been lacking in previous social sector programs.
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Future research on TVET in India should focus dimirgg the preliminary
evidence on determinants and benefits of TVET tepdnere. The focus should also be
on closely monitoring current reform efforts tomtiéy course corrections in a timely
manner and identify successful strategies thabeareplicated in other locations in the

country.
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Appendix A

Sampling Strategy (Employment and Unemployment &grv

The sampling design involves a multi-stage stedifilesign (NSSO, 2006; 2011).
The list of all 2001 Census villages formed the glamy frame for the rural areas while
the Urban Frame Survey and individual towns comgtit the sampling frame for the
urban sector. Next, within each district of the vy strata were created representing the
urban and rural areas within each district. Rurraita were further divided into substrata
— the first substrata included those villages whleegproportion of child workers
exceeded the average proportion for the stateltanddcond substrata included the
remaining villages. Probability proportion to sizéh replacement was used to select
rural primary sampling units (PSUs) from each rstedtum and substratum and simple
random sampling without replacement was appliegébecting urban PSUs. All
households in these rural and urban PSUs werdistlanto three second stage strata
(SSS). The sample households from each SSS wexextby simple random sampling
without replacement.
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Figure A.1 Distribution of average rainfall at the distrletrel (2004-05)
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Average 10-year rainfall in 2009-10
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Figure A.2 Distribution of average rainfall at the distrletrel (2009-10)
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Figure A.3 Distribution of TVET institutions at the distritgvel (2004-05)
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Figure A.4 Distribution of TVET institutions at the distritgvel (2009-10)
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Figure A.5 Unemployment rate at the district-level (2004-05)

197



Unemployment rate in 2009-10
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Figure A.6 Unemployment rate at the district-level (2009-10)
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TVET participation in 50 randomly selected districts
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Figure A.8 Average TVET participation across 50 randomlestd districts

Odds Ratios with 95% Confidence Limits
Covariate Effects: Unit Change from Mean
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Odds Ratios with 95% Confidence Limits

Covariate Effects: Unit Change from Mean
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Figure A.10 Distribution of odds ratio estimates predictiragtgipation in formal (1)

and informal (2) TVET in 2009-10.

Table A.1

Weighted descriptive statistics (2009-10; 15-59 ywds)

Variables

Mean SE (Mean)

Individual Characteristics

TVET Participation (Binary)
TVET Participation (Multinomial)
Age

Age Squared

Female

Urban

Years of Schooling

Monthly Household Expenditure
Marital Status

Social Group - Dalit

Social Group - Adivasi

Social Group - OBC

0.078 0.002
0.128 0.003
32.697 0.042
1213.490 2.969
0.489 0.001
0.292 0.003
6.011 0.032
5721.767 44.720
0.695 0.002
0.197 0.003
0.085 0.003
0.411 0.004
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Religious Group - Muslim 0.121 0.003

Head of the household's Educatic 5.338 0.040
Female-headed Household 0.083 0.002
N

District Characteristics

District TVET Capacity* 19.896 21.508
Average District Rainfall** 103.258 55.302
District Unemployment Rate 4.601 3.762
N 612

Source: Employment and Unemployment Survey of 1(2@99-10)
Note * N=508; ** N=559

Table A.2
Weighted descriptive statistics by gender and uidgn(2009-10; 15-59 year olds)
Rural Males Rural Females
Mean SE Mean SE
TVET Participation (Binary) 0.084 0.003 0.038 0.002
TVET Participation (Multinomial) 0.148 0.006 0.066  0.003
Age 32.556 0.072 32.870 0.067
Age Squared 1209.973 4.913 1222.204 4.755
Years of Schooling 6.092 0.042 3.884 0.036
Monthly Household Expenditure  4796.004 36.094 4750.837 35.334
Marital Status 0.659 0.003 0.762 0.003
Social Group - Dalit 0.219 0.005 0.218 0.005
Social Group - Adivasi 0.108 0.004 0.110 0.004
Social Group - OBC 0.416 0.006 0.424  0.006
Religious Group - Muslim 0.111 0.004 0.111 0.004
Head of the household's Educatic 4,288 0.049 4,166 0.043
Female-headed Household 0.053 0.002 0.106  0.003
N 86653 85051

Source: Employment and Unemployment Survey of 1(2@99-10)

Table A.3
Weighted descriptive statistics by gender and uidgn(2009-10; 15-59 year olds)
Variables Urban Males Urban Females
Mean SE Mean SE
TVET Participation (Binary) 0.161 0.004 0.072 0.003
TVET Participation (Multinomial) 0.249 0.007 0.104 0.005
Age 32.588 0.080 32.747 0.075
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Age Squared 1204.930 5.610 1210.042 5.296

Years of Schooling 9.112 0.059 7.737 0.063
Monthly Household Expenditure 7913.810 122.275 8129.226 121.907
Marital Status 0.615 0.004 0.708 0.004
Social Group - Dalit 0.146 0.005 0.143 0.005
Social Group - Adivasi 0.028 0.002 0.029 0.002
Social Group - OBC 0.388 0.007 0.389 0.007
Religious Group - Muslim 0.146 0.006 0.147 0.006
Head of the household's Educatic 8.030 0.075 8.021 0.074
Female-headed Household 0.063 0.002 0.122 0.004
N 59472 56103

Source: Employment and Unemployment Survey of 1(2@99-10)

Table A.4
Odds ratio estimates of factors predicting partatipn in any TVET among 15-59 year
olds, by gender (2009-10)

Full Sample Males Females

Demographic Controls:

Age 1.157 1177 1147
Age Squared 1.00" 1.00°  1.00"
Female (Dummy; Ref: Male) 0.43"

Urban (Dummy; Ref: Rural) 0.97 0.97 0.95
Marital Status (Dummy; Ref: Unmarriec 0.84" 0.89°  0.67"
OBC (Dummy; Ref: Other) 1.08" 0947  1.40
Dalit (Dummy; Ref: Other) 1.29" 1.30 1.27"
Adivasi (Dummy; Ref: Other) 1.19 1.13 1.30
Muslim (Dummy; Ref: Other) 1.10” 1.157  0.96
Individual Characteristics:

5 years of schooling (Dummy) 1.40" 1.30 1.27"
10 years of schooling (Dummy) 0.93" 083" 1.3
12 years of schooling (Dummy) 256" 2517 267"
Undergraduate Degree (Dummy) 0.73" 0.63°  0.95
Masters Degree (Dummy) 1.08 0.94 1.30
Household Characteristics:

Log of Consumption Expenditure 1.13"7 1.167 113
Household Head's Schooling 1.57" 1.69 1.33
Female Household Head (Dummy) 0.94 0.93 0.93
Household Size 0.99" 1.007  0.99"
Household Occupation: Self-employme 1.13" 1.06° 123
Household Occupation: Salaried 0.96 096  0.96
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Household Occupation: Wage Work
Context Characteristics:

Number of TVET institutions
Unemployment Rate

Average 10-year rainfall

N

1.56

1.00

1.06

1.00
235331

*

1.68

1.01
1.06
1.00°

119571 115760

1.29

1.00
1.06
1.00

Source: Employment and Unemployment Survey of 1(209-10)

* p< 0.05, *p< 0.01, ** p < 0.001

Table A.5

Odds ratio estimates of factors predicting partatipn in formal and informal TVET

among 15-59 year olds (2009-10)

Formal Informal
Demographic Controls:
Age 1.14" 1.16”
Age Squared 1.00™ 1.00"
Female (Dummy; Ref: Male) 0.65 " 0.33"
Urban (Dummy; Ref: Rural) 1.06 0.96
Marital Status (Dummy; Ref: Unmarriec  0.68" 0.98"
Dalit (Dummy; Ref: Other) 1.317 1.11
Adivasi (Dummy; Ref: Other) 1.07 1.16
OBC (Dummy; Ref: Other) 1.23" 1.32"
Muslim (Dummy; Ref: Other) 0.98 1.17”
Individual Characteristics:
5 years of schooling (Dummy) 3.26" 1.47"
10 years of schooling (Dummy) 2.39" 0.79"
12 years of schooling (Dummy) 6.48" 0.73"7
Undergraduate Degree (Dummy) 0.74” 0.75"
Masters Degree (Dummy) 1.01 1.00
Household Characteristics:
Log of Consumption Expenditure 1.37" 0.99
Household Size 0.93" 0.99
Household Occupation: Self-employme  0.98 2.04”
Household Occupation: Salaried 1.37 1.60"
Household Occupation: Wage Work 0.91 1.06
Household Head's Schooling 1.01 0.98"
Female Household Head (Dummy) 1.19 1.13
Context Characteristics:
Number of TVET institutions 1.017 1.00
Unemployment Rate 1.08™ 1.05
Average 10-year rainfall 1.00 1.00
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N

7770

11549

Source: Employment and Unemployment Survey of 1(2@99-10)

*p<0.05,*p<0.01, ** p<0.001

Table A.6

Odds ratio estimates of factors predicting partatipn in formal and informal TVET

among 15-59 year olds, by gender (2009-10)

Males Females
Informa Informa
Formal I Formal I
Demographic Controls:
Age 1.86° 254" 218" 1.91°
Age Squared 0.997 098" 099" 0.997
Urban (Dummy; Ref: Rural) 1.08 0.96 1.17  1.04
Marital Status (Dummy; Ref: Unmarried’ 078" 087 045 074"
Dalit (Dummy; Ref: Other) 1.18  0.95 1.497  1.30°
Adivasi (Dummy; Ref: Other) 1.01 1.05 1.05 1.84"
OBC (Dummy; Ref: Other) 1.277 119"  1.06 1.317
Muslim (Dummy; Ref: Other) 1.07 1.277  1.00 1.07
Individual Characteristics:
5 years of schooling (Dummy) 1.03 1317 2257 141"
10 years of schooling (Dummy) 346  0.66  1.89  0.81
12 years of schooling (Dummy) 5707 0547 427" 073
Undergraduate Degree (Dummy) 0.797 0.67° 0.89 0.79
Masters Degree (Dummy) 0.95 0.90 1.11 1.08
Household Characteristics:
Log of Consumption Expenditure 1.357 1.06 1.17°  1.10
Household Size 0.93" 0.98 0947 0.97
Household Occupation: Self-employmer 089 223" 0095 1.52”
Household Occupation: Salaried 1.21 1760 1.14 1.16
Household Occupation: Wage Work 0.80° 1.11 1.05 0.92
Household Head's Schooling 1.01 098 1.01 0.97"
Female Household Head (Dummy) 1.15 0.95 1.14 1.13
Context Characteristics:
Number of TVET institutions 1.01° 1.00 1.0  1.00
Unemployment Rate 1.05° 1.03 1.06° 1.04
Average 10-year rainfall 1.00 1.00  1.00 1.00
N 2524 3188 1698 1372
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Appendix B

Sampling Strategy (Indian Human Development Survey)

The primary sampling units (PSUs) in the IHDS aitgan blocks and villages
selected using different designs. The probabilippprtional to size technique was used
to sample urban blocks (Desai et al., 2010). A ncoraplex design was adopted for
selection of rural PSUs. Half of the rural houselsahcluded in the IHDS were
randomly selected from the sample of a previougesur the Human Development
Profile of India (HDPI) conducted in 1993-1994 comg 16 major states, 195 districts
and 1,765 villages. About 80% of the householddoarly selected from the HDPI
sample could be contacted for “re-interview” foe tfHDS. Those households that could
not be contacted for “re-interview” were replaceithvother randomly selected
households within the same district.

The other half of the rural households samplethénlHDS included a random selection
from districts excluded in the HDPI sample.

In “re-interview” districts, two additional villagewere randomly selected based
on probability proportional to size. Representaiess checks determined that there were
no differences between the “fresh” and “re-intewad” samples on key demographic

and economic outcomes (Desai et al., 2610).

Occupational Categories of Wage Workers

It should be noted that within the sample of thoseently employed in paid
work, individuals were further classified on thesisaof primary occupation. The
following occupational categories are availabléhie IHDS data - agricultural wage
work, nonagricultural wage work, salaried work, aetf-employment. There was
considerable overlap between these categorieexXeonple, 22% respondents who

% See Desai et al, (2010, pp. 214-222) for a detailplanation of sampling methods and tests of
robustness, including comparisons with other naflgnmepresentative surveys and the Census of India
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claimed that their primary occupation was self-esgpient also claimed salaried work as

their primary employment. Similarly 9.4% respondenho were primarily engaged in

agricultural wage work also claimed nonagricultwalge work as their primary

occupation. In order to create a neat classificadio*salaried”, “self-employed”, and

“informal sector workers”, the following procedusas adopted —

1)

2)

3)

4)

Cross-tabs of pairs of occupational categories wezated to identify cases that
claimed primary appointment in more than one octapal category. Table 10
shows these cross-tabs.

For each pair of occupational categories examitiedlarger proportion of cases
were classified as the primary occupation (>=240r$p See cells in bold font in
table 10. This was true in the case of all pausept agricultural and
nonagricultural wage labor where the differencproportion of agricultural
laborers who also identified as nonagriculturablalvas very similar.

Cases in the majority occupational category (ségdolocells in table 10) were
retained as belonging to that category.

The agricultural and nonagricultural wage workegether formed a separate
category that represents “informal sector workeg&e table 11a and table 11b

for sample sizes of each occupational category.

apal» o O o o =] o

T T T
1.0e+06 2.0e+06 3.0e+06
Annual Eamings

Figure B.1 Distribution of annual earnings (in Indian Rupe&gh outlying values
(untrimmed sample for returns to general education)
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Figure B.2 Distribution of annual earnings (in Indian Rupdeghe untrimmed TVET

sample

Table B.1

First stage results (Predicting labor force parpeition — For returns to schooling)

Coef. SE
Years of schooling -0.015°  0.002
Age-Between 15-21 years -0.564"  0.038
Age-Between 22-28 years 0.213"  0.035
Age-Between 29-39 years 0.4107 0.031
Female (Ref: Male) -0.5717  0.039
Age Group 1*Female 0.012 0.043
Age Group 2*Female -0.464"  0.039
Age Group 3*Female -0.253"  0.037
Urban (Ref: Rural) -0.4257  0.022
Marital Status (Ref: Unmarried) 0.853"  0.028
Marital Status*Female -0.734"  0.036
Social Group - OBC (Ref: Non-SCST) 0.058 0.025
Social Group - Dalit (Ref: Non-SCST) -0.028 0.027
Social Group - Adivasi (Ref: Non-SCST'  0.212°  0.044
Religious Group - Muslim (Ref: Others) -0.169~  0.031
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Ability (>60% in grade 10) 0.058  0.038
Ability (<60% in grade 10) 0.075"  0.023
English Fluency -0.050 0.028
Exclusion Restrictions:

Household size -0.0407  0.005
Number of children in the household 0.059"  0.008
Household Assets -0.0417  0.003
Wald Chi-2 142.26"

rho 0.2317  0.019
sigma 1.094”  0.010
lambda 0.253"  0.021

Table B.2

First stage results (Predicting completed yearsaifooling)

Coef. SE

Age-Between 15-21 years 1.669°  0.088
Age-Between 22-28 years 1.727°  0.058
Age-Between 29-39 years 0.980"  0.040
Female (Ref: Male) -1.7717  0.097
Age Group 1*Female 0.796°  0.127
Age Group 2*Female 0.140 0.098
Age Group 3*Female -0.115 0.070
Urban (Ref: Rural) 0.332"  0.049
Marital Status (Ref: Unmarried) -0.445°  0.068
Marital Status*Female -0.546°  0.093
Social Group - OBC (Ref: Non-SCST) -0.353"  0.053
Social Group - Dalit (Ref: Non-SCST)  -0.773~  0.062
Social Group - Adivasi (Ref: Non-SCST -0.820°  0.083
Religious Group - Muslim (Ref: Others -0.932"  0.067
Ability (>60% in grade 10) 3.649"  0.087
Ability (<60% in grade 10) 3.465  0.061
English Fluency 2.6547  0.058
Instrument:

Household Head's Education 0.4267  0.005

208



Other, Male Other, Female
u‘a .|
§ BA Degree, Male BA Degree, Female
o« -
0 5 10 15 0 5 10 15
Log of Annual Earnings
1 Density
normal logearn
Graphs by BA Degree and Gender

Figure B.3 Distribution of log annual earnings by gender 8aghelor’'s degree
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Figure B.4 Distribution of log annual earnings by gender Makbter's degree attainment

209



Qther, Male Other, Female

< i 2
§ Professional Degree, Male Professional Degree, Female
0 5 1
< i I
N ‘.ﬁfm }m mmm
L= T T T T T T D\ T
0 5 10 15 0 5 10 15
Log of Annual Earnings
[ Density

normal logearn

Graphs by Professional Degree and Gender

Figure B.5 Distribution of log annual earnings by gender Bndfessional degree
attainment

Table B.3
First stage results (Predicting labor force parpeition — For returns to TVET)
Coef. SE
BA Degree (Ref: Other) 0.053 0.046
MA Degree (Ref: Other) 0.221" 0.059
Professional Degree (Ref: Other) 0.272" 0.087
TVET (Ref: Other) 0.016 0.073
Age-Between 15-21 years -1.288" 0.097
Age-Between 22-28 years -0.300" 0.077
Age-Between 29-39 years 0.187 0.064
Female (Ref: Male) -0.473" 0.104
Age Group 1*Female 0.313 0.132
Age Group 2*Female -0.200 0.094
Age Group 3*Female -0.311" 0.084
Urban (Ref: Rural) -0.191" 0.051
Marital Status (Ref: Unmarried) 0.706" 0.067
Marital Status*Female -1.0337  0.099
Social Group - OBC (Ref: Non-SCST) -0.008 0.045
Social Group - Dalit (Ref: Non-SCST) 0.012 0.058
Social Group - Adivasi (Ref: Non-SCST) 0.114 0.091
Religious Group - Muslim (Ref: Others) -0.041 0.071
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Ability (>60% in grade 10) 0.055 0.056
Ability (<60% in grade 10) 0.072 0.047
English Fluency -0.005 0.045
Exclusion Restrictions:

Household size -0.038" 0.009
Number of children in the household 0.109” 0.018
Household Assets -0.033" 0.006
rho 0.344" 0.049
sigma 1.068" 0.017
lambda 0.368" 0.055
Wald Chi-2 40.84
Unweighted N 7293
Weighted N 30000000
Table B.4

First stage results (Predicting completed yearsasfooling — TVET sample)

Coef. SE
Age-Between 15-21 years -0.867" 0.164
Age-Between 22-28 years 0.216" 0.095
Age-Between 29-39 years 0.242" 0.059
Female (Ref: Male) 0.253" 0.160
Age Group 1*Female -0.126" 0.255
Age Group 2*Female -0.134" 0.165
Age Group 3*Female -0.218" 0.139
Urban (Ref: Rural) 0.147" 0.067
Marital Status (Ref: Unmarried) -0.219” 0.104
Marital Status*Female -0.307" 0.151
Social Group - OBC (Ref: Non-SCST)  -0.137" 0.065
Social Group - Dalit (Ref: Non-SCST)  -0.193" 0.102
Social Group - Adivasi (Ref: Non-SCS1  -0.141" 0.158
Religious Group - Muslim (Ref: Others -0.177" 0.106
Ability (>60% in grade 10) 1.217" 0.083
Ability (<60% in grade 10) 0.764" 0.083
English Fluency 1.283" 0.086
Household Head's Education 0.083" 0.008
Household Head's TVET Participation  -1.204" 0.161
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Table B.5

First stage results (Predicting TVET participatienTVET sample)

Coef. SE
Age-Between 15-21 years 0.101 0.058
Age-Between 22-28 years 0.011 0.016
Age-Between 29-39 years 0.003 0.007
Female (Ref: Male) -0.059 0.026
Age Group 1*Female -0.083 0.066
Age Group 2*Female -0.014 0.025
Age Group 3*Female 0.010 0.018
Urban (Ref: Rural) 0.005 0.006
Marital Status (Ref: Unmarried) -0.030 0.022
Marital Status*Female 0.051 0.025
Social Group - OBC (Ref: Non-SCST) 0.010 0.007
Social Group - Dalit (Ref: Non-SCST) 0.028 0.018
Social Group - Adivasi (Ref: Non-SCST, 0.018 0.021
Religious Group - Muslim (Ref: Others) -0.002 0.010
Ability (>60% in grade 10) 0.026" 0.009
Ability (<60% in grade 10) 0.021 0.009
English Fluency -0.012 0.011
Household Head's Education -0.004 0.001
Household Head's TVET Participation  0.813" 0.025

Table B.6

OLS estimates of returns to TVET — with PSU-laxetfeffects

Coef. SE
BA Degree (Ref: Other) 0.076 0.037
MA Degree (Ref: Other) 0.175°  0.050
Professional Degree (Ref: Other) 0.344"  0.067
TVET (Ref: Other) 0.233"  0.060
Age-Between 15-21 years -0.972”  0.088
Age-Between 22-28 years -0.5427  0.046
Age-Between 29-39 years -0.198”  0.030
Female (Ref: Male) -0.033 0.098
Age Group 1*Female -0.383°  0.150
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Age Group 2*Female -0.3637  0.098

Age Group 3*Female -0.207°  0.081
Urban (Ref: Rural) (omitted)

Marital Status (Ref: Unmarried) 0.282"  0.045
Marital Status*Female -0.3127  0.090

Social Group - OBC (Ref: Non-SCST)  -0.093"  0.038
Social Group - Dalit (Ref: Non-SCST) -0.044 0.053
Social Group - Adivasi (Ref: Non-SCST -0.075 0.091
Religious Group - Muslim (Ref: Others  0.100 0.079

Ability (>60% in grade 10) 0.376°  0.049
Ability (<60% in grade 10) 0.125  0.042
English Fluency 0.243"  0.042
Intercept 10.1777  0.066
Unweighted N 7877
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Appendix C

Submit this document on the Trust/Society letterhead, duly signed and stamped by the President and Secretary.
Date:

To,

President,

Lend-A-Hand India,

9, Jeevan Vihar Society, Near Pride Panorama,

Off. Senapati Bapat Road, Pune 411 016

Sub: Resolution passed to start Project Swadheen in our school: (Name)
and Commitments by the Trust/Society and Lend-A-Hand India

Dear Sir,

Our Trust/Society and the concerned school Head Master have learned about Project Swadheen under which a very beneficial
curriculum for students on 8" to 10" grade is taught. Our Society/Trust is therefore interested to start this program in our above
school.

The Trust/Society has passed the following resolution in its meeting held on .

“Resolved that project Swadheen be started in (School name) : for the academic year June 2012.
Itis further resolved that the Trust/Society and the school is committed to continue the program for three years minimum

and further. It was further resolved that the Trust/Society will open a separate bank account to be operated by the Head Master and
another authorized signatory from the school’s permanent staff to receive and disburse the funds under project Swadheen. The
Trust/Society assures to extend all cooperation and assistance to make this program a grand success.”

The Trust/Society and the undersigned assure that the school will take all the preparatory steps in order to launch the project from

June as under:

1.  The school will assign TEN school periods per week for the teaching of the program.

2. Appropriate room will be provided to house the workshop as required under the program.

3. The school will make provision of at least half an acre of land, belonging either to the school, or on lease for carrying out the
practicals in agriculture/horticulture.

4. The workshop will be equipped with the necessary tools and equipments as per the list provided in the project implementation
document.

5.  The school will identify and will jointly select FOUR instructors, who are ideally local trade practitioners in the relevant subjects
for each section of the program.

6.  The science and / or mathematics teacher in the school will be made available to take the theory sessions under the curriculum
including costing and drawing.

7.  The science and / mathematics teacher or any other appropriate person will act as coordinator of Swadheen program and would
maintain the necessary records, reports and accounts.

8.  The school and its management are committed to make the program sustainable after completing THIRD year.

9.  The school will charge a suitable tuition fee to the students undergoing this program to meet part of the program expenses.

10. The Head Master will act as a program leader and will be responsible for proper accounting of the funds, timely payments to the
staff under the program, and deposits of funds generated from collection of student fees, community work, and occasional
donations received for the program, etc.

11. The program coordinator, under the guidance of the Head Master, will be responsible for making up of the lost time / teaching
due to unplanned holidays or any other unforeseen reasons.

12. The Head Master will ensure that the instructors and the coordinator attend the training offered under the program, maintain the
necessary documentation and reports.

13. The Head Master and Coordinator will attend pre-planned orientation / training and feedback meetings etc. at their cost. LAHI
will bear the training and other incidental expenses of such meetings. Instructors are paid honorarium for 12 months and
therefore they are also expected to attend the training, meetings at their cost.

14. The school will facilitate the visit Lend-A-Hand India’s field officer who will visit the school at least once in a month for guidance,
on the job training, data collection, and troubleshooting, if any. The LAHI field officer will ordinarily spend two days at the school
and wherever the schools are remotely located the school will facilitate his/her stay and food arrangements at cost.

15. In case there is some delay in disbursement due to unavoidable circumstances, the school will ensure timely purchase of
material and payment to instructors.

16. In case the coordinator or instructors do not perform satisfactorily, the management committee and the Head Master will
reallocate the task to another suitable person.

We understand that Lend-A-Hand India, under project Swadheen, is committed to extend following assistance:

. Provide partial financial assistance for THREE years to run the program (removed 80% word)

. Provide all the necessary assistance to implement and monitor the program

. Provide sufficient and necessary training to the instructors who will deliver the program to the students

. Provide monitoring assistance and timely reinforcements to the program from time to time with the help of a field officer.

We have read and accept the contents of this undertaking and look forward to hearing from you and our mutually beneficial long-term

association.

Secretary President

(Trust/Society Rubber stamp)

Figure C.1 Template of Resolution from the School's Managein@mmittee to
implement IBT
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Table C.1
Suggested Timetable for IBT Schools

Standard 8th
Pe
rio
d | Monday Tuesday Wednesday | Thursday Friday Saturday
1| Theory +IT Marathi Marathi Marathi Marathi Maths
Drawing+Cost
2 | ing Hindi Drawing Hindi Hindi Hindi
Drawing+Cost
3| ing Geography Hindi Drawing English Marath
4 | IBT Practical English English English History dhish
5 | IBT Practical Science Science Science Science toiyis
6 | IBT Practical Maths Geography Maths Maths
7 | IBT Practical English Maths Hindi History
8 | IBT Practical Science History English Maths
9 | IBT Practical Drawing PT PT PT
10 | IBT Practical
Standard 9th
Monday Tuesday Wednesday | Thursday Friday Saturday
1 | Science-ll Theory + IT Hindi Science-ll Sciende-l| English
Drawing+Cos
2 | English ting Science-ll English English English
Drawing+Cos
3 | Geometry ting Marathi Geometry History Hindi
Geograp
4 | Algebra IBT Practical| Geometry Algebra Algebra | hy
5| Economics IBT Practical Science-I Science-| Esiyli Marathi
6 | Science-ll IBT Practical| English English Geognaph Gen.Sci.
7 | Marathi IBT Practical| Marathi Hindi Algebra
8 | Hindi IBT Practical | History NCC Marathi
9| PT IBT Practical| PT NCC/PT PT
10 IBT Practical
Standard 10th
Monday Tuesday Wednesday | Thursday Friday Saturday
1 | Marathi Marathi Theory + IT Algebra Marathi Ergili
Drawing+Cos
2 | Science-| Algebra ting Geography Geography Hindi
Drawing+Cos Geometr
3 | Geography Science-Il | ting History History y
4 | Science-ll Geometry IBT Practicgl  Science-ll Bciell | Algebra
5 | Marathi Marathi IBT Practical| English English Nadtmi
6 | Algebra History IBT Practicall Geometry Hindi G&ti.
7 | Marathi Marathi IBT Practical| Hindi Science-|
8 | Hindi English IBT Practical| Science-| English
9| PT PT IBT Practical| PT PT
10 IBT Practical
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Table C.2

Response rates by district

Surveyed Not surveyed
Treatment Comparison Treatment Comparison
Ahmadnagar 22 273 28 12
Jalgaon 107 439 76 107
Pune 104 576 51 335
Raigad 45 191 3 83
Thane 27 416 92 222
Table C.3
Analytic sample by school (Treatment group)
Treatment
School ID Percent
27031402101 13.12
27031403401 9.38
27031405601 11.88
2721130120z 13.12
27211809301 1.88
27240807201 5.62
27250100201 11.88
27250502801 1.88
27251008401 6.25
27251101301 14.38
27261203601 10.62
N 160
Table C.4
Analytic sample by school (Comparison group)
Comparison
School ID Percent
27031402101  4.39
27031404101 1.89
27031407502 5.34
27031407601 0.34
27031408307 4.74
27031409301 4.31
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27031410301 7.24
27211300701 1.64
2721130120z 3.96
27211302501 6.12
27211806101 1.72
27211807101 1.81
27211807901 1.46
27211809301 3.45
27240804901 0.86
27240811301 4.74
27240812101 2.67
2725010350¢ 0.69
27250107301 3.88
27250107801 3.53
27250506001 3.62
27250510301 3.62
27251009701 0.34
27251011301 0.34
27251015001 0.26
27251100501 3.45
27251101901 1.46
27251108501 2.5
27261203901 9.91
27261205501 0.43
2726120550¢ 0.86
27261206601 5.86
27261216904 2.58
N 1161

Table C.5

Proportion of missing data on relevant variables

Number Percent

Variable missing missing
Outcome:

Postsecondary enroliment (Dummy) 204 9.6
Pre-intervention academic achievement:

Grade 7 Performance (Z scores) 472 22.22
Controls:

Female (Dummy) 0 0

Religious Group — Hindu (Dummy) 44 2.07
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Social Group — Dalit (Dummy) 65 3.06
Social Group — Adivasi (Dummy) 65 3.06
Social Group — OBC (Dummy) 65 3.06
Household size 66 3.11
High income household (Dummy) 92 4.33
Medium income household (Dummy) 92 4.33
Low income household (Dummy) 92 4.33
Household head in agricultural work (Dumm 206 9.7
Household head self-employed (Dummy) 0 0
Household head in informal work (Dummy) 222 10.45
Household head in salaried work (Dummy) 222 10.45
Distance to nearest town/city 0 0
Distance to bus station 0 0
Access to public transport (Dummy) 0 0
Village size 0 0

N 2124

Table C.6

Log odds estimates of participation in IBT

Analytic Sample 1  Analytic Sample 2

Log Odds SE Log Odds SE

Female (Dummy) -1.027 0.556 -0.370 0.683
Hindu (Dummy) -1.855 0.376 -2.217 0.447
Social Group — Dalit (Dummy) -0.201 0.442 -0.581 0.544
Social Group — Adivasi (Dummy) -0.918 0.363 -1.479 0.458
Social Group — OBC (Dummy) -0.778 0.368 -0.818 0.435
Household Size 0.247 0.080 0.375 0.103
High income household (Dummy) 0.552 0.291 -0.137 0.381
Medium income household (Dummy) 0.636 0.233 0.449 0.300
Household head in agriculture (Dummy 1.424 0.642 2549 1.128
Household head in self-employment

(Dummy) 0.996 0.664 2.100 1.159
Household head in salaried work

(Dummy) 0.907 0.666 1.642 1.165
Grade 7 performance (Z scores) -0.018 0.020 0.013 0.026
Distance to nearest town/city 0.077 0.011 0.031 0.018
Distance to bus station -0.076 0.020 -0.353 0.058
Access to public transport (Dummy) 0.501 0.641 1.076 0.677
Village size 0.000 0.000 0.000 0.000
Female*Hindu 0.626 0.542 0.049 0.674
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Female*Dalit -0.866 0.895 -0.977 1.177

Female*Adivasi 0.423 0.470 -0.838 0.626
Female*OBC -0.600 0.534 -1.427 0.691
Female*Grade 7 performance 0.027 0.020 -0.004 0.024
Distance to nearest town/city*Grade 7

performance 0.001 0.001 -0.001 0.002
N 1321 1139

Note Pseudo R(Analytic Sample 1) = 0.22; Pseud6 (Rnalytic Sample 2) = 0.32

Table C.7

Means on select indicators for the treatment groups) the unmatched and matched
samples

Unmatched sample Il Matched sample I

Mean SD Mean SD
Postsecondary enroliment (Dummy) 0.72 0.45 0.73 0.44
Age 20.07 1.36 20.13 1.34
Female (Dummy) 0.37 0.49 0.41 0.49
Hindu (Dummy) 0.71 0.45 0.73 0.44
Social Group — Dalit (Dummy) 0.07 0.26 0.07 0.25
Social Group — Adivasi (Dummy) 0.26 0.44 0.27 0.44
Social Group — OBC (Dummy) 0.17 0.38 0.15 0.36
Household Size 4.74 1.11 4.70 1.03
High income household (Dummy) 0.17 0.38 0.18 0.39
Medium income household (Dummy) 0.53 0.50 0.52 0.50
Low income household (Dummy) 0.30 0.46 0.30 0.46
Household head in agriculture (Dumm 0.70 0.46 0.72 0.45
Household head in self-employment
(Dummy) 0.17 0.37 0.13 0.34
Household head in informal work
(Dummy) 0.01 0.09 0.01 0.10
Household head in salaried work
(Dummy) 0.13 0.34 0.13 0.34
Grade 7 Performance 64.59 10.29 64.71 10.50
Grade 7 performance (Z scores) -0.12 8.87 -0.03 9.02
Distance to nearest town/city 12.78 8.55 12.58 8.40
Access to public transport (Dummy) 0.97 0.16 1.51 1.99
Distance to bus station 1.57 2.24 0.98 0.14
Village size 7928.70 8583.02 6860.00 7127.98
N 115 105
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Table C.8

Means on select indicators for the comparison geofipm the unmatched and matched

samples
Unmatched sample Il Matched sample I
Mean SD Mean SD
Postsecondary enrollment (Dummy) 0.50 0.50 0.46 0.50
Age 19.87 1.30 19.77 1.16
Female (Dummy) 0.47 0.49 0.26 0.49
Hindu (Dummy) 0.96 0.21 0.82 0.39
Social Group — Dalit (Dummy) 0.09 0.29 0.06 0.23
Social Group — Adivasi (Dummy) 0.21 0.41 0.19 0.39
Social Group — OBC (Dummy) 0.29 0.45 0.13 0.34
Household Size 4.36 1.08 4.73 1.53
High income household (Dummy) 0.21 0.41 0.22 0.42
Medium income household (Dummy) 0.39 0.49 0.56 0.50
Low income household (Dummy) 0.40 0.49 0.22 0.42
Household head in agriculture (Dumm 0.55 0.50 0.68 0.47
Household head in self-employment
(Dummy) 0.22 0.41 0.15 0.36
Household head in informal work
(Dummy) 0.05 0.21 0.03 0.17
Household head in salaried work
(Dummy) 0.19 0.39 0.14 0.35
Grade 7 Performance 57.74 11.17 58.64 11.52
Grade 7 performance (Z scores) 0.52 10.40 0.94 10.86
Distance to nearest town/city 9.36 5.62 12.15 8.92
Access to public transport (Dummy) 0.92 0.27 1.59 2.47
Distance to bus station 4.40 4.06 0.98 0.14
Village size 5260.83 3717.36 5658.84 3401.95
N 1024 105
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Table C.9

Mean school characteristics for all treatment amunparison schools

All Schools Treatment schools Comparison schools
Mean SD Mean SD Mean SD

Recognized-Aided
(Dummy) 0.81 0.39 0.82 0.40 0.81 0.40
Marathi Medium
(Dummy) 0.88 0.33 1.00 0.00 0.84 0.37
Principal’s Education 1.10 0.65 1.18 0.60 1.08 0.67
Principal's Salary 42555.73 10640.10 39081.09 10752.11 43588.73 10531.15
Number of teachers 16.27 11.73 13.00 8.12 17.21 12.52
Number of staff 23.20 13.28 22.00 9.21 23.55 14.33
Number of grades 6.10 1.75 5.45 2.30 6.29 1.54
School size 513.57 392.65 534.82 525.62 507.42 353.79
Grade size 80.93 48.17 86.44 63.25 79.33 43.80
Number of
classrooms 219.82 1429.21 16.09 9.39 278.79 1622.96
School Infrastructure
Index* 5.76 1.27 6.45 0.93 5.55 1.29
Grade 10 completion
rate (2009) 0.84 0.17 0.88 0.10 0.83 0.18
Grade 9 retention rat
(2009) 0.95 0.15 0.99 0.02 0.94 0.17
Grade 10 retention
rate (2009) 0.87 0.52 0.72 0.56 0.91 0.51
N 44 11 33

Note * School infrastructure index includes availdlyilof cultivable land, water,
electricity, playground, computer laboratory, andiavisual equipment at the school.
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Distribution of Propensity Scores
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Figure C.2 Distribution of propensity scores in analytic sdenl using 1:1 nearest
neighbor matching
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Figure C.3 Comparison of propensity score distributionshi@ original and matched
data (For analytic sample | — usingl:1 neareghi®r matching)
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Table C.10

List of treatment and potential non-treatment sdbeath key selection indicators

Distance Village Sub-District Grades Minority Language Electri School Hilly Tribal School Size
from Name city Manage Area Area Type
treatment ment

Treatment Gawadewadi Ambegaon 8th-10th 0 Marathi 1 1 1 0 1 0

4 Awsari Khurd Ambegaon 8th-10th 0 Marathi 1 1 1 0 1 0

15 Chas Ambegaon 5th-10th 0 Marathi 1 1 1 0 1 0

25 Chincholi Ambegaon 5th-10th 0 Marathi 1 1 1 0 1 0

close Dimbhe Khurd Ambegaon 5th-10th 1 Marathi 1 1 1 1 1 1

Treatment Hingangaon Havel 8th-10th 1 Marathi 1 0 0 1 0

- Ambegaon Haveli 1st-10th 1 Marathi 0 1 0 0 1 0

Budruk

- Shivane Haveli 5th-12th 1 Marathi, 1 1 0 0 1 0
English

10 Pimpri Sandas Haveli 5th-10th 0 Marathi 1 1 0 0 1 0

- Alandi Mahtoba Haveli 5th-10th 0 Marathi 1 1 0 0 1 0

Treatment Asade Mulshi 5th-10th 0 Marathi, 1 1 1 0 1 0
English

12 Shere Mulshi 5th-10th 0 Marathi 1 1 0 0 1 0

15 Pirangut Mulshi 5th-10th 0 Marathi, 1 1 1 0 1 0
English

32 Mutha Mulshi 5th-10th 0 Marathi 1 1 0 0 1 1

15 Khechare Mulshi 8th-10th 0 Marathi 0 1 1 0 1 0
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Source Secondary Education Management Information Sygtetp://semisonline.nét/

Note School Management = Private (1), Public (0), ©(R¢ School Type = Recognized Aided (1), Recogdinaided (0); Size =
<40 students (1), >40 students (0)
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Principal / School Survey Instrument

Informed Consent Agreement for the Vocational EtlooaSchool Survey

| would like to invite you to participate in thegsent research study. The purpose of this stutly eéstimate the impacts of
vocational education at the secondary school levelschool completion, postsecondary enrollment, emgployment outcomes
among participants. Fifty-two (52) schools acrdesdtate of Maharashtra have been invited to [j@eatee in this study. Students who
attended these schools will also be included irsthdy.

Your participation will entail completing a survelgat gathers information about your school, theostrstaff, average
performance of students in the school, and youwrgpions of vocational education. This survey wake approximately 40 minutes
to complete. Your participation in the survey isurdary. If | ask any question you do not wish tswaer, let me know and | will go
to the next question. There are no consequengesi iflo not to answer the survey.

The data gathered as part of this research prowdisse de-identified once it has been converteclectronic format. All
names and other identifiers will be removed from dlata and will not be used or appear in any aisabygesearch report.

There are no known risks associated with your @gstion in this research. Your participation wiklp the research since
your views are important to help us understand @ebased vocational education programs.

If there is anything about the study or your pgsation that you do not understand, or if you wislspeak with someone
about the study, you may contact, Namrata Togméafdaone020-2588418®r emailnamratat@gse.upenn.edu .

At this time, do you have any questions about thees/? Do you agree to participate in this survey?

Yes No

Signature of Respondent and Date

Signature of Witness and Date
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Taluka , District , Maharashtra

Pre-printed school information
Block A. Identification

(Verify that this is complete before you leave the field.)

A.1.School ID:

ALLL (B) NAIME: .ot ettt e e 22 e e e e e e ebab bbbttt eaaaeae e s sannmeeeaaaaaeaaaaann

A.1. (b) Address: Village/Post/Taluka/District

Pin Code

A.1. (c) Landline number:

A.2. Date/Dates of survey:

(DD) (MM) (YY)
A.3. Signature of SUNVEYOI: ........ooiiii i
A.4. Signature of SUPEIVISOI: ..........oiiiiiiiiiiiia e
A.5. Code for interviewer’s result: iew conducted - 1; Refused - 2; No interviemducted — 3)
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A. 6. If 3 in A.5: specify reason for no interview (School closed - 1; Headmaster & Vice Principa available - 2; Specify other reason here — 3:

)

[Prior to visiting the school call the headmaster get an appointment for the interview. If the Heagster is not available, try to obtain informatiam
his/her availability. The Vice Principal can be iatviewed if the investigator feels that it is natigg to be possible to interview the HeadmasterisTh
decision must be discussed with the field supemisise the space below to make notes]

Protocol: If option 3 in A.6, then this questionnaie goes to a field supervisor. The field supervisanust decide with the investigator if the Headmaste
can be replaced with the Vice Principal at the saol.

Investigator's Notes:

Notes for interviewer: The respondent must be tleh@ol principal, or vice-principal.
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Block B: School Information

SCHOOL CHARACTERISTICS

B.1. When was the school established?

MM YYYY
B.2. Type of school: (Grant-in-aid — 1; Non-grar®2;-Other — 3 (specify)
B.3. Primary medium of instruction: Eishl— 1; Marathi — 2; Hindi — 3; Urdu — 4; Otheb{specify) )
[Circle multiple options if applicable]
B.4. Is there a Parents-Teachers Association (BT #&je school? (Yes-1; No—2) [Note: If NO, skip to B.7.]

B.5. How many times a year does the associatiotmee

B.6. What is the average attendance in these PTings?

B.7. Is the school managed by a School Manage memin@ttee (SMC)? (Yes -1; No - 2)

B.8. Is it a local managemen (Yes -1; No - 2)

B.9. Name of the society/trust: ......................
B.10. Name of the President: .............coceee....

B.11. Contact (Phone number): .....................

B.12. Does the school provide IBT trainir

[Note: If NO, skip to B.15.]

(¥Y&sNo - 2)

[Note: At Non-IBT schools, specify that IBT - Intduction to Basic Technology — is a skill training@gram]
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B.13. When was the program established?

MM YYYY

B.14. How was the school approached for launchiegBT program? (School approached LAHI on the Blk¢commendation — 1; School
approached LAHI on the school society’'s recommeéadat
2; LAHI approached the school — 3; Other — 4; dpeci

)
HEAD MASTER'S/RESPONDENT’'S PERSONAL CHARACTERISTICS
B.15. Headmaster's/HeadmiStreSS'S FUIl NBIME: o cooeveeiiriieiiet et
N I o 1Y SR [ [ = TR TP TP
B.17. HM’s Phone number: (STD Code-NUMDEI) ...cceeiiiiiiiiiiiiieeeiee e
B.18. HM'S EMal 80AIESS ... .ottt e e e e e e e
B.19. Religion (Hindu — 1; Muslim2+- Christian - 3; Sikh - 4; Other-5 (SPeCify).ccceervvvvieeeeeiiiiiinns ; Don’t know-DK)
B.20. Caste (SC - 1; ST - 2; OBg, Brahmin-4; Other-5 (specify)............... ot know-DK)
B.21. Highest education level completed: (ClassnNer: 1 — 12; Started College but did not complels; Bachelor Degree — 14;

Professional degree or diploma (including B.Ed.,AlBtc)— 15; Masters degree or higher — 16;
Other — 17; No School — 18)

B.22. How many years have you been a HeadMastémigabr any other school (1-3 years — 1; 4-63yed?; 7-10 years — 3; More than 10 years - 4)

[More than one option can be selected, if relev@nbfessional courses include B.Ed., MBA, etc. dadational courses include Diplomas or Certificatts
ITI, ITC, Polytechnic, etc]
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B.23. Monthly Income/Salary

B.24. If respondent is not the Headmaster, whiitdgespondent’s position at the school? ............ ..o e

Investigator’s Notes:

Block C: School Staff & Teachers
C.1. Number of full-time teachers in the schoolal

C.2. Number of part-time teachers in the schoolleMa

C.3. Number of non-teaching staff: Male
C.4. Number of support staff: Male
C.5. Number of IBT Instructors: Male

Female

Female

Fem3

Fema

Femal
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C. Please provide educational details of any FO&fRilar Teachers present at the school today:
[Note: You must ensure that the IBT coordinator listed below]
[TID = Teacher ID]

)

C.6. C.7. C.8. Address &| C.9. Is this teacher the| C.10. Highest class completed (ClagsC.11. If ever enrolled in college, what degree?
TID | Teacher's | Phone number IBT coordinator? Number: 1 — 12; Bachelor Degree — 13;(BA(pass) — 1; BA (honors) — 2; B.Sc. (pas
Full Name (Yes—1, No -2, NA - 3) Started College but did not complete|— — 3; B.Sc. (honors) — 4; B. Com (pass) — 5;
[For Non-IBT schools, 14; Any other college/professional | B.Com (honors) — 6; Masters (specify course)-
choose NA option] degree or diploma (including Masters)—7; Vocational course — 8; Professional Course-
15; Other — 18; No School — 19) 9; Other — 10; Not Applicable- NA)
01
02
03
04

C. Please provide employment details of the FOUjrler Teachers listed above:

C.12. | C.13. Teacher's Primary Job Prior Employment (before IBT instrunjio
TID Initials
C.14. Sector/| C.15. Start| C.16. Hours C.17. C.18. Sector/| C.19. Number of| C.20. Hours C.21.
Function Date worked per | Monthly Industry years of work worked per Monthly
(Appendix A) (mmlyy) week earnings experience week earnings
01
02
03
04
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Block D: School Size

D.1. Number of classes/grad

D.2. Total number of students in the school: M

D. Total number of students in the following classe

! (For exanipte Jr. College/12)

D.3. Female

D.a. Class/Grade D.b. Number of Divisions D.cnitber of male students D.d. Number of female stuiglent
D.4. i
D.5. VIl
D.6. IX
D.7. X
D.8. Xl
D.9. Xl
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D. Total number of students in IBT classes: [Note: For Non-IBT schools use NA option]

D.a. Class/Grade

D.b. Number of male students

Mumber of female students

D.10. VIl
D.11. IX
D.12. X

Block E: School Infrastructure

E.1. Number of classrooms in school building: ..........cccccoiiiinn,

E.2 Number of staff and admin rooms in the schadbing: ................ccooii i,

E.3. Number of common or extra rooms in the schodting: ................coooii i,

E.4. Number of toilets:

E.5. Condition of toilet/s: for girls

E.6. Condition of toilet/s: for boys
E.7. Condition of toilet/s: common
E.8. Does the school have a computer laboratory?

E.9. How many working computers are there in thetatory? ..............ccoeeieinnn.

Only Gir Only Boys

(Good — Ratisfactory

(Good — 1; Satisfactory

E.10. Does the school have a public address sy$benispeaker)?

Bo§ Girlg Teachers/Stal

— 2; Unsatisfactory — 3; Broken — & N5)

— 2; Unsatisfactory, Boken — 4; NA — 5)

(Good — 1; Sfattory — 2; Unsatisfactory — 3; Broken — 4; NA)

(Yes-1; No - 2) [Note: If NO, skip to E.10]

....... working computers.

(Yes -1; No - 2)
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E.11. Does the school have other audio-visual egeit? (For example; LCD projector, sound systen), ¢ (Yes -1; No - 2)

E.12. Does the school have a playgroy (Yesol: R)

E.13. Is there three-phase electricity availablatschool? (Yes -1; No — 2)

E.14. Is water available at the school for growptents, crops or maintaining a garde (Yes d+N)
[Note: If No, skip to E.16.]

E.15. Specify the source of wate (Pipe — 1; Well Tubewell — 3; Canal — 4; River — 5; Other)— 6
E.16. Is drinking water available at the schog (Yes -1; No - 2)

E.17. Does the school own any cultivable lan es(YLl; No - 2) [Note: If NO, skip to E.19]
E.18. How many acres of cultivable land does th®stown? ..............cccoeieviiinies acres.

E.19. What is the probability of the village or cmemity providing the school with one acre of cudtle land for student projects?

(High — 1; Medium — 2; Low — 3; Don’t Know — DK)

E.20. How far is the school from the main village?................................ kms.
E.21. Does the village hold a weekly bazaar? (Ledlo - 2)
E.22.a. Does the school offer students any extraeciar training or skill training progran (Yek, No — 2)

[Note: If NO, skip to Block F]

E.22.b. What is the name of the program? ... ...t e e

E.23. Which students does the program targg p@ns — 1; Absentee/lrregular students — 2; Disatdyped students - 3; Academically-behind
students — 4; Regular students - 5; Other - 6)

E.24. Which grades/classes does the program tal to
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E.25. Which option best describes this program? Remiedial Education — 1; Supplementary academicitrgi- 2; Skill training — 3; Life Skills — 4;
Other - 5)

E.26. Who provides the training or teaches theesttsdas part of this progran|

(Regular teachers at the school — 1; Principalandice Principal — 2; Para teachers at the schd&)lCommunity members hired/trained for this psepe 4;

Other individuals hired/trained for this purposg;-Other — 6: SpPecCify ...........cccoviiiiiieiinnnne )

E.27. When are students trained or taught as p#msoprogram? (During the school day — 1; Attez school day — 2; Before the school day
— 3; On weekends/holidays — 4; Other — 5)

E. 28. Are the students tested as part of thisrprog (Yes -1; No - 2)

E.29. Does the school have any equipment/toolsfaitéo conduct this program (Yes -1; No - 2)

E.30. List equIipment aVailable: ... ...t e e e e e e e e e e

238



Block F: Attendance & Academic Achievement

F. What was the average performance on class Xdteams for the following years:

a. b. Total number | c. Total number| d. Number of e. Number of f. Number of g.- Number of h. Average
Year | of male students of female male students | female student§ male students | female students| Percentage
enrolled in class X students who took the who took the | who passed the| who passed the Marks
enrolled in clasg  SSC exam SSC exam SSC exam SSC exam
X

F.1 | 2003
F.2 | 2004
F.3 | 2005
F.4 | 2006
F.5 | 2007
F.6 | 2008
F.7 | 2009
F.8 | 2010
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F. Please provide information on dropouts for thiieofving classes/grades in the year 2005:

a. Class| b. Number of boys enrolled at c. Number of girls enrolled at| d. Total number of boys who toagke. Total number of girls who tocﬁ
the beginning of the year the beginning of the year | the end-of-year exam/board exanmthe end-of-year exam/board exam
F.9 Y
F.10 VI
F.11 IX
F.12 X

F. Please provide information on dropouts for thiieofving classes/grades in the year 2006:

a. Class| b. Number of boys enrolled at c. Number of girls enrolled at| d. Total number of boys who toagke. Total number of girls who tocﬁ
the beginning of the year the beginning of the year | the end-of-year exam/board exanmthe end-of-year exam/board exam
F.13 I
F.14 VI
F.15 IX
F.16 X
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F. Please provide information on dropouts for thiiofving classes/grades in the year 2009:

a. b. Number of boys enrolled at c¢. Number of girls enrolled at| d. Total number of boys who togke. Total number of girls who tocﬁ
Class the beginning of the year the beginning of the year | the end-of-year exam/board exanmthe end-of-year exam/board exam
F.17 Vil
F.18 Vil
F.19 IX
F.20 X

F. Please provide information on dropouts for thiieofving classes/grades in the year 2012:

a. b. Number of boys enrolled gt c¢. Number of girls enrolled at| d. Total number of boys who tojke. Total number of girls who tocﬁ
Class the beginning of the year the beginning of the year | the end-of-year exam/board exanthe end-of-year exam/board exam
F.21 VI
F.22 Vil
F.23 IX
F.24 X

241



Block G: School Community

G.1. Population of the village: ...................

G.2. Major occupation in the village:

[Note, If not Agriculture, then skip to G.4]

(Agriculturel; Fisheries — 2; Animal Husbandry — 3; Othdr, specify

)

G.3. LiSt the MajOr CrOPS GFOWN: ...ttt e et e et et e v et et e v ee e et e e e e e e et e e e e e eae nenaneaee neneas

G.4. Name of major town/city closest to the village............ccoooe i s

G.5. Distance to closest major town/city: .....

...................................................... Kms.

G.6. Is the town/village accessible by public trzors? (Yes-1; No - 2)

[Note: If NO, skip to G.8.]

G.7. Specify what type of public transport is aablé:

G.8. How far is the nearest bus stand/railwaya@taftiom the village? ..o,

(ST Bus — 1; Rail — 2; Air -3; Other — 4 eS8iy

G.9. How many villages does the school serve? .........covumeeevennnns

G.10. List the names Of the VIlIAgES: ...... ... e e e e e et e e e e et e e e e e ettt e e et e e eanens

Block H: Principal Perceptions

H.1. Since when have you been the head of thisad2ho

kms.

MM YY

[Note: Skip H.2. for Non-IBT schools — USE ‘NA’]

YY
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[Note: In IBT schools if the respondent became Hemadster after 2006, skip this question and use ‘N&de]

H.2. How did you feel about the IBT program whewds first proposed? (Choose the option that destribes how you felt at that time:
| was eager to launch it — 1; | was concerned abaosis/other
operational aspects of the program — 2; | wasmetésted —

3; NA-4)

H. For the following statements, select ‘Agree’ ‘Diagree’ or ‘Maybe’: (Agree — 1; Disagree — 2; Maybe 3)

H.4. Skill training is for students who are notirgsted in or cannot pursue education beyond leigbos.

H.5. Skill training should be introduced at the@®dary school level.

H.6. Skill training should be introduced at the tsesondary level.

H.7. Skill training provides the same returns gsaaluate degree.

H.8. Skill training provides better returns whempled with a graduate degree.

[Note: Provide the following explanations to Headsiars at NON-IBT schools]

“IBT or Introduction to Basic Technology is a vocatnal/skill training program offered at some secoar/ schools in your district. The program uses tigo
and practical classes to give students basic skilisl knowledge in 4 areas — Agriculture, Energy &fEronment, Home & Health, and Welding. Local
practitioners or entrepreneurs from the communityhav have these skills are trained to teach studeaitshe school. Students are expected to complete
projects for the school and community as part o&thtraining. The program is 3 years long and begim the 8th standard. The one-time cost of settiny
the program is Rs.40,000 and it costs Rs.4,000y@a&r to maintain.”

H.9. A program like IBT is a good example of expatial learning.

H.10. A program like IBT can motivate participatismidents to attend school regular,

H.11. A program like IBT can improve engagemergdhool and school activities among participatingients.

H.12. A program like IBT is not worth the cog

End of survey
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Student Survey Instrument

Informed Consent Agreement for the Vocational EtlooaStudent Survey

| would like to invite you to participate in thegsent research study. The purpose of this stutly eéstimate the impacts of
vocational education at the secondary school levelschool completion, postsecondary enrollment, emgployment outcomes
among participants. Fifty two (52) schools acrdesdtate of Maharashtra and students who attethase schools have been invited
to participate in this study.

Your participation will entail answering a serigsgoiestions. This will include questions on youckground, the education
and employment details of your family members, yeducational history, and your employment expesend his survey will take
approximately 45 minutes to complete. Participatiothe survey is completely voluntary. If | askyaguestion you do not wish to
answer let me know and | will go to the next quastior you can choose to discontinue the interviewere will be no consequences
to refusing to answer any question.

The data gathered as part of this research prauélsse de-identified once it has been converteckliectronic format. All
names and other identifiers will be removed fromdlata and will not be used or appear in any aisabygesearch report.

There are no known risks associated with your @pstion in this research beyond those of everyday You will/not be
compensated for participating in this interview.uY @articipation will help the research since yoigws are important to help us
understand school-based vocational education progra

If there is anything about the study or your pgration that is unclear or that you do not underdtar if you wish to report a
research—related problem, you may contact Namragadita at phon€20-2588418®r emailnamratat@gse.upenn.edu

At this time, do you have any questions about threes/? Do you agree to participate in this survey?

Yes No

Signature of Respondent and Date

Signature of Witness and Date
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Taluka , District , Maharashtra
Individual and Household Questionnaire

Block A. Identification

(Verify that this is complete before you leavetlfier field.)

A.1.Respondent Id:

F N2 VT 1 o = SN

YN T Ao [0 [ €T3 N

Pin Code

A.4. Mobile phone no:

A.5. Landline number:

A.6. Date of survey:

D) (MM) (YYYY)
A.7. Time of survey: Start End (Hours/Minutes)
A.8. Signature of SUNVEYOI: .........oii i
A.9. Signature of SUPEIVISOI: ..........oeiiiiiiiiiiiai e
A.10. Code for interviewer’s resu Interview conducted - 1; Refused - 2; No intervieanducted — 3)
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A.11. If 3 in A.6: specify reason for no interview (Cannot locate residence - 1; Moved t@w village/town - 2; Currently not at home - 3;
Other — 4: specify
)

[If the respondent has moved to a different housigimor outside the village, try to obtain infortian on the respondent’s new location. If the resfent is
currently not at home, call the respondent to geappointment for the interview. Use the spacewdtbmake notes]

Protocol: If option 3 in A.9, then this questionnaie goes to a field supervisor

Notes for interviewer: The “respondent” must be tiperson identified for interview purposes

Householdis a person or group of persons who occupy a paor@n entire building and who usually live togettand eat from the same kitchen. A
Householderis anyone who usually lives in the household, hdreshe/he is at home during the survey or is tearpp absent. A householder who has been
away for 6 or more months is not regarded as a Bbakler. A guest who has stayed in the householsl d0 more months (continuously in the last 6 rhehts
regarded as a householder. Thead of the househol@ a person who is regarded/assigned as the hé#techousehold.

Notes:
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Block B: Household information [Note for interviewer: respondent should be the fiaipant whose name you have in your list]

B.1. INdividual's FUIl NAME: ........eiiiiiiii ittt meeee e e e e e e

B.2. Father's/Husband’'s FUll NamME: ...

B.3. Religion: (Hindu — 1; Muslim +@hristian - 3; Sikh - 4; Other-5 (specify) i ; Don’t know-DK)
B.4. Caste (Dalit — 1; Adivasi -@BC — 3; Brahmin-4; Other-5 (SPecify).......cmmmeerrrereerreeeeesnnnennnnn; DON't kKNOW-DK)

B.5. Father’'s/Husband’s occupation:

Sector | Function(Refer to Key)
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Block C: Household Characteristics
Please answer the following questions about alhtbkenbers of your household. Members of your houdéaholude all individuals who live here on a regul

basis.

MAKE SURE THAT PID NUMBER 01 IS FOR THE RESPONDENT I.E. THE STUDENT WHO’S NAME APPEARS IN YOUR LIST

C.1. PID [C.2. FullC.3. C.4. C.5. Agein |C.6. C.7. Relationship with C.8. Marital C.9 C.10. Highest |C.11. If ever
Number [Name [Father’s [Mother’s completed |Gender [Head of Household Head Status Currently [Class enrolled in college,
[Full Full lyears Male — 1; |- 1; Married — 1; enrolled |Completed/Clajwhat degree? *%¥%*
Name [Name |0 #f/ess than 1. [Female — Wife/Husband of Head — 2; Divorced — 2;  {in School |ss curtently IBA —1;
DK if Don’t 2 Son/daughter— 3; Separated — 3;  |or enrolled in B.Sc. — 2;
\know) Grandson/granddaughter — [Widow/Widowe college?  |Class Number: 1 [B.Com — 3;
4; r — 4; Never School — 1;}- 12; Masters (specify
Father or Mother — 5 ; Martried — 5; College — [Bachelor Degtee [course)-4
Sister or Brother — 6; 2; - 13; 'Vocational coutrse
Niece or Nephew — 7; Neither — [Started College |(ITI, ITC,
Son/Daughtet-in-Law — 8; 3; Don’t  |but did not Polytechnic, etc) — 5;
Brother/Sister-in-Law — 9; know — 4. |complete — 14 [Professional Course
Father/Mother-in-Law — 10; Any other — 6;
Other Family college/professi [Other — 7;
Member/Relative—11; onal degree or  [Not Applicable- NA
Servant/Servant’s Relative — diploma (more than one option
12; Tenant/Tenant’s (including can be selected, if
Relative — 13; Masters)— 15;  |relevant)
(Other Person not related — Other — 18;
14. No School — 19;
01
02
03
04
05
06
07
08
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[Note: Ensure that all members listed as FatherscaWlothers are included as household members unlessliving in the household
¥ Examples of Professional course: B.Ed., CA, CS, CFA, MBA
Examples of Vocational Courses: Sewing, Carpentry, Diploma or Certificate courses, etc

For C.15. If an individual is employed as a managera hospital then the sector is 02 and function MNGR. If he is a tuition teacher then his sectizr03
and function is OWNR.
For C.16. Include part-time work as well as work g® on weekends. Only that work for which paymentiade must be considered.

C.12. PID C. 13. What was the medium |C.14. Did [....] work in the last 1/C.15. What is the C.16. How many|C.17. How C.18. In 2012 how
Number of instruction in your month? (Only consider work  |primary occupation of |hours did [..] imuch did [....] many months did
(Copy from the  |school/college? for which a payment was made)|[....]?: spend working |earn during  |[[....] work?
\previons page) Marathi — 1; English — 2; Hindi — [Yes — 1; as C.15in the the lastone |<1 month-1;
3; Urdu — 4; Other language No — 2; Don’t know -DK. Sector | Function past one week? month? One to 3 months —
(Specify) — 5; VIf Yes, continue to C.15, else skip to  |(Refer to Appendix A) /in Rupees] 2;
nexct section] Three to 6 months
L 3;
More than 6
months in a year —
4
Don’t know — DK.
01
(Respondent)
02
03
04
05
06
07
08
09
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[Note: The next set of questions is for female, mad respondents only — ASSIGN THE SAME PID AS THATSED ABOVE]

Please answer the following questions regarding gpause:

C.19. PID C.20. Full |C.21. Age in C.22. C.23. Highest Class [C.24. If ever enrolled in [C.25. Did [....] |C.26. What is |C.27. How|C.28. In 2012
Number Name completed |Currently |Completed/Class [college, what degtee? |work in the last|the primary |much did |how many
years enrolled in |currently enrolled in [BA —1; 1 month? (Only occupation of|[....] earn |months did
(0 if less than School or  [Class Number: 1 — 12; B.Sc. — 2; consider work |[....]? during thef[....] work?
1. DK if Don’t college? Bachelor Degtree — 13; [B.Com — 3; for which a Sector | last one |[< 1 month - 1;
Vknow) School — 1;  Started College but did[Masters (specify course)-4 payment was [Function month? |One to 3
College — 2; not complete — 14 Vocational course (ITI, |made) (Refer to /in Rupees] jmonths — 2;
Neither — 3; |[Any other I'TC, Polytechnic, etc) — 5;[Yes — 1; Appendix A) Three to 6
Don’t know [college/professional  [Professional Course — 6; [No — 2; Don’t imonths — 3;
4. degree or diploma Other — 7; know -DK. More than 6
(including Masters)—  [Not Applicable- NA /If Yes, continne to months in a year
15; (more than one option can be |C.27, else skip fo - 4;
Other — 18; \selected, if relevant) \Block D.] Don’t know —
INo School —19; DK.
(Respondent’s
spouse)
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Block D: House/Dwelling

D.2 How many rooms in your house? (Excluding bashrptoilet and verandah)..............ccccoeeeeeeee e

D.3. Is the houskuchhaor pukke (Pukka — 1; Kuchha — 2; Ddmiow - DK)

D.4. Connected to electricity? (Yes — 1;-N®; Don’'t know - DK)

[Note: If Yes, continue to D.5, else skip to D.6]

D.5. On average how many hours did you mte electricity during the last week? .................. hours

D.6. Toilet in House? (Yes—1;No-2)

D.7. Main Source of Drinking Wate (Pipe — 1; Well — 2; Tube well — 3; Other (Speciy}; Don’'t Know — DK ..........ccceiiiiiiiiiicmeme. )
D.8. Separate Kitchen? (Yes—1;No—2)

NOTES
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Block E: Consumer Durables

Does the household contain of the following consumeurables?
[Note: Go through the list below with the respondeand obtain details for each item.]

E.a. E.b, Description E.c. Quantity owned | E.d. Did you purchase during the | E.e. Value of the good

Identification [Write zero if not last 6 months? purchased (in Rupees)

Number owned. If zero, skip to | Yes — 1; No — 2; Don’'t know — DK.| [Write NA if not purchased in
next item.] [Write NA if zero in the previous | the last 6 months. DK if Don’t

column.] know.]

1. Radio/Tape Recorder

2. TV/ Cable TV/Satellite TV/Dish TV

3. VCR/VCD/DVD Player

4, Computer/Laptop

5. Cycle

6. Motor Cycle/Moped/Scooter

7. Car/Jeep/Truck/Other 4 wheeler

8. Refrigerator

9. Fan

10. Cooler/ Air conditioner

11. Kerosene Stove/Gas Stove

12. Kerosene Lamp

13. Landline Telephone

14. Mobile telephone

15. Sewing Machine
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Block F: Educational History

F.1. Did your secondary school (Cladsaghd above) provide any supplementary academikilbtraining? (Yes—1;No-2)

[Note: If No, go to F.7.]

F.2. Which option best describes the training effiér (Remedial Education — 1; Supplementary acadeaining — 2; Skill training — 3; Other
— 4, specify )

F.3. What was the training program called?

F.4. Did you patrticipate in this training in clagd|? (Yes—1;No—-2)

F.5. Did you patrticipate in this training in cld¥® (Yes—1;No-2)

F.6. Did you participate in this training in clas3 (Yes—1;No—-2)

[Note: For questions F.7-F.10, use letter grades, @, C, etc) if students indicate that they recale letter grade instead of overall percentage.ifstudent
received overall percentage and letter grade,ifilboth in each box.]

F.7. What was your overall score in tHedgsade? (Above 85% - 1; 71-85% - 2; 61-70% - 368% - 4; Below 50% - 5; Don’t know — DK)

F.8. What was your overall score in tHegsade? (Above 85% - 1; 71-85% - 2; 61-70% -1368% - 4; Below 50% - 5; Don’'t know — DK)

F.9. What was your overall score in tHegtade? (Above 85% - 1; 71-85% - 2; 61-70% - 368% - 4; Below 50% - 5; Don’t know — DK)

F.10. What was your overall score in tiegsade? (Above 85% - 1; 71-85% - 2; 61-70% - 368% - 4; Below 50% - 5; Don’t know — DK)

F.11. What percentage marks did you score on ti@i&rd exam? .................... [Note: If respondent has not taken the SSC Boarchax mark as ‘NA’]
F.12. What percentage marks did you score on th@ bt#rd exam? .................... [Note: If respondent has not taken the HSC Boardaew, mark as
‘NA]

F.13. Did you ever fail a grade/class while in sz (Yes —1; No — INote: If NO, skip F.14]

F.14. What grade/class did you fail and how mame# did you repeat that grade/cla (GradeNones repeated)

F.15. Are you currently enrolled in a program afdst? (Yes — 1; No — INote: If No, skip to F.25.]

253



F.16. Are you studying full-time or part-time? (Fime - 1; Part-time — 2)

F.17. When did you enroll in your current prograistody? (MM/YY)

F.18. What is your current program of study? (Higbecondary School/Junior College in Arts — 1; ligBecondary School/Junior College in
Commerce — 2; Higher Secondary School/Junior Cellagscience — 3; Vocational Course — 4;
B.A. - 5; B.Com — 6; B.Sc — 7; Professional Cours Other — 9, specify

)
[Note, Items F.19 —22 are for those who respond Y&)cational course in F.18]
F.19. Are you enrolled at a private or governmexttational or technical institute? (Government Pdyate — 2; Don’t Know — DK;
Other — 4, specify
)
F.20. What type of institute do you currently atten (Industrial Training Institutes (ITIs)/Industrieraining centers (ITCs) -01, School

offering vocational courses (Secondary, Higher&dary level ) -02, UGC (first degree
level) -03, Polytechnics -04, Community Polyteclshiganshiksha Sanstha -05, National
Open School -06, Hotel Management Institutes -@odrcraft & Catering Institutes -08,
Small Industries Service Institutes/District Indiest Centres/Tool Room Centres -09,
Fashion Technology Institutes -10, Tailoring, Enitéeoy and Stitch Craft Institutes -11,
Nursing Institutes -12, Rehabilation/ Physiothegaffdphthalmic and Dental Institutes -
13, Institutes giving Diploma in Pharmacy -14, Hitelpand Medical Training Institutes -
15, Nursery Teachers’ Training Institutes -16, itngts offering training for Agricultural
Extension -17, Training provided by Carpet Weav@enters -18, Handloom/ Handicraft
Design Training Centers/ KVIC -19, Recognised Mddoiving Schools -20, Institute for
Secretariat Practices -21, Recognised Beautician@s -22, Institutes run by
Companies/ Corporations -23, Institutes for Jousnabnd Mass Communication -24,
other institutes -99)

F.21. What is the duration of your program (in ni@)® .............c.ocoiiiiiiiinn e,

F.22. What is your field of training? (Mechanicalgineering trades -01, electrical and electrongirering trades -02, computer trades -03,
civil engineering and building construction relatedrks -04, chemical engineering trades -05, lgathe
related work -06, textile related work -07, catgrinutrition, hotels and restaurant related wo# -0
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artisan/ craftsman/handicraft and cottage basedugtan work -09, creative arts/ artists -10, agjtiore
and crop production related skills and food preston related work -11, non-crop based agricultaral
other related activities -12, health and paramédiervices related work -13, office and businetsted
work -14, driving and motor mechanic work -15, bi@ian, hairdressing & related work -16, work relat
to tour operators/travel managers -17, photograpityrelated work -18, work related to childcare,
nutrition, pre-schools and creche -19, journalisTass communication and media related work -20,
printing technology related work -21, other -99)

F.23. How many effective hours did you attend yownrent educational institution last week or thet laeek the institute was in sessio|

F.24. Are you working while attending your curr@mgtitution? (Yes—1;No—-2)
F.25. What is your reason for not being enrolled program of study? (Not interested in studyirig Hiness — 2; Sought/Seeking

employment — 3; Marriage — 4; Low marks/percentage
Could not afford fees — 6; Parents/household mesnthiernot
approve — 7; Distance was too far — 8; Did not wargut in
hard work — 9; Household responsibilities — 10;&Dth 11,

specify
)
F.26. What was the last level of education you veemlled in? (Lower secondary (MX) — 1; Higher Secondary (XI-XIl) — 2; College/Dima — 3;
Other — 4)
F.27. Did you complete the last level of education were enrolled in? (Yes — 1; No {Ripte: If YES, skip F.28]
F.28. Why did you leave this level of education? of(hterested in studying — 1; lllness — 2; Sougdeking employment — 3; Marriage — 4; Low

marks/percentage — 5; Could not afford fees — Gea/household members did not approve — 7;
Distance was too far — 8; Did not want to put indhaork — 9; Household responsibilities — 10;
Other — 11, specify )
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Block G: Employment History

G. Were you engaged in any of these activitiebénpgast week?

G.1. Working/Trying to work (Yes—1;No} 2

G.2. Job Search (Yes—1;No—-2)

G.3. Housekeeping: NA (Yes—1;No-2)

G.4. Have you had casual employment in the lastthg (Yes—1;No-2)
[Note: If No in G.4, continue to G.14]

G.5. How many jobs? Describe each job[Note: Request respondent to provide details on whe/she does as part of his/her job]

= W I 1YY od o) o o X o) o ) o 0

[T TS Tox g o) (o T (0} [0 o 2

Lo LT Tox 1T 1o T o T P

List occupation code for each job:

Sector | Function(Refer to Appendix A)

d.Job 1 e.Job 2 f.Job 3
Ask for the 3 most important jobs if more than ongob.
a.Job1() b.Job 2 () c.Job3 ()
G.6. When did you secure this job?
(dd/mmlyy)
G.7. How many days were you engaged in job [..thenpast 30 days? (Number of days)

G.8. Are you still engaged in job [...] (Yes —1; N@)

G.9. How were you paid for your job? [Cash — 1;&Kin2]

G.10. | If you were paid in cash: how much did yotiigeash per day? (Rs. per day)

G.11. | If you were paid in kind what did you receidescribe?

G.12. | Quantity and units of what you received i 1G.

G.13. | Approximate Value (in Rs) of the items reeeivn G.11
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[Note: If the individual has the same job in 3 dédfent locations (for example, a household helperrkiag as tutor in 3 households), it should be codas
only ONE job.]

G.14. Have you been a permanent employee in th80edays? (Yes —1; No — 2\Note: If No in G.7 skip to G.25.]

G.15. How many weeks have you been a permanentDgags? ............cccoooiiiiiiiiiieieeeee s

G.16. How many jobs? Describe each joliNote: Request respondent to provide some detailsvbat he/she does as part of his/her job]
= I LTS ot o) o o X o) o ] o H00 I PP

o T 1= =T g o) £ 0T T {0 0] o 2

o3 LY Tod 1T 1o ) T o T

List occupation code for each: Sector | Function (Refer to
Appendix A)
d.Jobl e.Job2 f.Job3
Ask for the 3 most important jobs if more than ongob.
a.Job1( ) b.Job2( ) c.Job3( )
G.17. | When did you secure this job?
(dd/mmlyy)
G.18. | How many days were you engaged in job [tH:past 30 days? (Days)
G.19. | Areyou stillengagedinjob[...] (Yes—19N?2)
G.20. | How were you paid for your job? [Cash — In&Ki 2]
G.21. | If you were paid in cash: how much did yotiigeeash per day? (Rs per day)
G.22. | If you were paid in kind what did you receidescribe?
G.23. | Quantity and units of what you received i2Z5.
G.24. | Approximate Value (in Rs) of the items reeeivn G.22
G.25. Have you earned any income from self-emplayrtfer example business) in the past 30 dayq es (Y1; No — 2)Note: If No, skip to
G.30.]
G.26. How many months have you been self-employed?..........cccccceveiiviiiciivinennnnn. (tsoif less than 1 month, write down no. of weekeea self-employed)

257



G.27. Type of Business Sector | Function(Refer to Appendix A)

G.28. Gross Revenue in the last 30 dayS? .cceceeeeeeeeeeeeeeiiiiiiiinnee.

G.29. Net Revenue in the last 30 dayS? ......cccceeeeeeiiiiiiiiiiieneeen.

G.30. Total costs incurred towards your businegharlast 30 dayS? .........ccceeeieiiiiiiiiiiiiinnns

G.31. Net Profit gained in the last 30 days afidirtg out all business costs? .........ccvvveiiiiiiniinnns
We would like to get some more details on your joand employment

G.32. How many hours did you spend working lastkPee..............ccccccvvvvvereennnn.

G.33. Did you look for more work in the last weel (Yes —1; No — 2)Note: If Yes, skip to G.33.]

G.34. Why did you notook for work? (Already sufficiently employed — 1; No jobs or waakailable — 2;
Physically/Mentally disabled — 3; Housewife/chikhring — 4; Student
—5; No skills to get a job — 6; Preparing for catifive exams-8;
Other — 9, specify

)

G.35. How many hours did you spend looking forkaijothe last Week? .......cooooeiiiiiiiieieeceiieeecee e

G.36. How did you search for jobs? (Knocking on doors — 1; Looking up advertisemeng €alling
friends and relatives — 3; Internet based job sitésEmployment

Exchange — 5; Other — 5, specify )

G.37. How much money did you spend looking forlaijothe last Week? ...,

G.38. What kinds of a job were you looking for Sector | Function (Refer to Appendix A)

END OF SURVEY
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Sector of Employment

Professional Function

Government — 01

PROF- Professional Technical and Kindred Workers

Healthcare/Hospital — 02

MNGR- Administrative, Executive and Managerial

Education — 03

CLER- Sales and Clerical

Banking/Insurance/Finance - 04

CRAFT- Craft and Kindred Workers

Administrative and professional - 05

OPER- Production Workers and Transport Operatives

Hospitality, Tourism & Restaurant - 06

SERV- Service Workers and Labourer

Retail — 07

OWNR - Ownet/Proptietor/Self-employed

Construction and Real Estate - 08

UNEM - Unemployed

Electronics/IT/ITES/Telecom - 09

OTHER- (specify everywhere)

Energy, Manufacturing, Production & Operations — 10

Transportation — 11

Other-12 (specify everywhere)

(Note: Make sure to specify what “other” is in all partshere question related to job sector and functionsaskedl
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