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ABSTRACT

Rising inequality alongside rapid economic growth reinforces the need to examine patterns of social mobility in India. Are children from less well-off sections also able to rise to higher-paying positions, newly created by the growing economy, or are these positions going mainly to established elites? Powered in particular by the software industry, no sector has grown as fast as engineering in India. Examining the social origins of students at a range of engineering colleges, including higher- and lower-ranked ones, provides a useful lens for understanding how the new opportunities have been availed by different social segments. These results provide some grounds for optimism: women, scheduled castes, and sons and daughters of agriculturists have improved upon historical trends. However, the rural-urban divide remains deep: the more rural one is the lower are one’s chances of getting into any engineering college. Multiple simultaneous handicaps – being poor and rural or scheduled caste and rural – virtually reduce these chances to zero. Improving education quality together with better information provision and more accessible career advice are critical for making opportunity more equitably available.
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India’s growing economy has opened up a slew of higher-earning career opportunities. In the services sectors, particularly in finance, management, and engineering, vast numbers of new positions have been created. What types of people occupy these new and higher-paying positions? Is it mostly the elite, people from urban upper- and middle-class backgrounds, leading to a verdict of growing inequality of opportunity – or have significant numbers of individuals from less-advantaged backgrounds, including poorer and rural folks, Scheduled Castes and Tribes, also succeeded in acquiring such positions, leveling the playing field to some extent? 
Few prior inquiries have examined these issues in depth, reporting relatively little by way of policy advice. Yet, the issues themselves are of central importance. Inequality has grown considerably after India liberalized its economy: ‘the ratio between the top and the bottom deciles of the wage distribution has doubled since the early 1990s’ (OECD 2011: 57). It may be politically and administratively infeasible to address growing inequality through large-scale redistribution of incomes or assets. Addressing equality of opportunity may prove more practically rewarding, especially over the medium to long term. 
What has the pattern of growth in India done for the structure of social mobility? What more needs to be done in order to make this structure more open and equitable? In a series of inquiries, looking at diverse walks of life, we examined these questions by looking at entrants to ‘gateway’ institutions, obtaining degrees from which serves as a passport to a higher-paying career. Engineering colleges served as the first locus of this inquiry. Getting an engineering degree does not guarantee a high-paying job; not everyone who earns a B. Tech or B.E. ends up with a rewarding career. However, not having such a degree is a surer guarantee of not getting a high-paying job. ‘The importance of credential capitalism has increased greatly in the era of globalization’ (Deshpande 2006: 2441). The education threshold has been rising steadily; even low-paying jobs are rarely available for people without, at least, secondary education (Sarkar and Mehta 2010). A college degree is essential for acquiring higher-paying positions, and among college degrees, one from an engineering college is highly sought after; witness the rapid growth of engineering colleges in India pursuant to the rise of the software industry, the largest employer of graduates, offering each year a large and growing pool of high-paying positions.
 In early 1980s, there were only about one hundred engineering colleges in India, admitting fewer than 25,000 students each year. Since then, the number of engineering colleges in the country has grown apace, reaching nearly 1,600 by 2010, collectively admitting over 500,000 students every year – a twentyfold expansion, the fastest of its kind in any segment of India’s higher education sector over the previous 30 years. From fewer than 50 per million of India’s population in 1990, the proportion of engineering students had increased to more than 200 per million population by 2007.
 


This rapid growth of engineering colleges serves as a most likely case for examining upward mobility. If we are going to find any opening to hitherto excluded groups, we would want and hope to find it here. 

Have talented young people from poorer and rural households also embarked upon this promising career pathway? What other factors matter for opportunity so examined? To what extent does parents’ education, particularly mothers’ education, count for success? How do information and guidance figure within these equations? These and other factors were examined with the help of a dataset compiled through extensive onsite surveys conducted over two years (2009 and 2010) with students of six engineering colleges that have varying degrees of prestige among employers, prospective students, and the public at large. Follow-up interviews with a subset of these students further helped illuminated the nature of pathways that have led to such successes.
INVESTIGATING SOCIAL MOBILITY
Empirical examinations considering intergenerational mobility have been undertaken so far mostly within Western contexts.
 Investigators have compared individuals’ social origins – most often expressed in terms of their father’s social class, occupational status, income, or education – with the individual’s own attainment (‘destinations’) expressed in similar terms. In general, a robust correlation has been found to exist between parents’ and children’s socioeconomic status: richer fathers tend to have richer daughters and sons, while poorer children tend to go together with poorer parents. Variations across time and space indicate, however, that this relationship may be mutable: the extent of intergenerational income mobility varies significantly across countries; within countries, mobility prospects can change over time.
 ‘Mobility in earnings across pairs of fathers and sons is particularly low in France, Italy, the United Kingdom, and the United States, while mobility is higher in the Nordic countries, Australia, and Canada’ (OECD 2010). 

In India and other developing countries, examinations of social mobility and equal opportunity are still at an early stage. These initial examinations provide indication, however, that parents’ and children’s earnings may be even more closely correlated – mobility may be lower and opportunity structures more impermeable – in developing countries compared to the West.
 
Few large-sample projects are available for India that compare sons’ and fathers’ educations or occupations (e.g., Asadullah and Yalonetzky 2012; Kumar, et al., 2002a, 2002b; Majumder 2010; Motiram and Singh 2012). Because longitudinal data are not available, however, such studies are limited to making cross-sectional comparisons, examining all fathers and all sons, regardless of cohort differences. By and large, these studies conclude that, especially in respect of occupational mobility, ‘there has been no systematic weakening of the links between father’s and son’s class positions… The dominant picture is one of continuity rather than change’ (Kumar, et al. 2002b: 4096). 
Results from three smaller-scale examinations are also available, all of which considered employees in India’s software industry. These studies have offered quite similar conclusions, also supporting a verdict of relative immobility (Fuller and Narasimhan 2006; Krishna and Brihmadesam 2006; Upadhya 2007). The software industry is limited, however, in terms of what it can do to enhance social mobility. It cannot hire illiterates; its recruitment efforts are limited, perforce, to people who already have or who are in the process of acquiring college degrees. Among different college curricula, engineering serves as the largest pool of new recruits, and it is within this pool of students that we look to find more upriver sources of distinction and inequality, finding how the bases of representation have changed in some respects in the years since these earlier investigations were conducted. 

Our findings, reported below, update these earlier results, uncovering some similarities but also finding important differences. In a significant break with historical trends, some formerly ill-represented population groups, especially women, and to a smaller extent, scheduled castes, have gained more places at engineering campuses. The playing field is far from level, however. Diverse factors continue to pose handicaps, and among these factors, rural residence and rural education are the most critical. Combinations of handicaps – being rural and poor or scheduled caste and rural – seem virtually impossible to surmount. 
Merely reporting these findings does little by itself to give shape to policy reforms. Knowing better how particular handicaps operate in practice can better help design appropriate interventions. The evidence advanced below – including interviews with individuals who have surmounted barriers associated with less privileged backgrounds – shows how compensating others, who are not born to particular advantages, will require investing not only in better-quality education but as well in augmenting a range of information resources.  

A questionnaire, available upon request, was formulated, pre-tested, and revised, before being administered to a total of 876 students, comprising nearly equal numbers of students in each of six engineering colleges. Students in all but one of these colleges were administered this survey instrument at the time they appeared for the AMCAT (Aspiring Minds’ Computer Adaptive Test), a standardized examination that helps students and employers connect with one another.
 Rather than visiting every single engineering campus, incurring great expense, employers can shortlist promising job candidates more easily and cheaply by looking at the range of AMCAT scores. Students, particularly those studying in campuses not traditionally visited by recruiters, can reach out to a wider range of companies by means of appearing for this test. In turn, employers can select from among a wider range of students. Because it holds out the promise of such win-win solutions, AMCAT has become widely popular among college administrators, engineering students, and software companies. The entire graduating class of many engineering colleges takes the AMCAT on the same day. Seizing upon this opportunity, we ran our pre-tested survey in parallel with the AMCAT in a five carefully selected engineering colleges. Students in the sixth, and highest tier, engineering college were administered a paper version of this survey in class.

The six engineering colleges selected for this study are not only geographically diverse, being located, respectively, in the north, south, east, west, and center  of India. They also correspond to different quality tiers, as ranked variously by the educational qualifications of faculty, the employment prospects of graduates, and students’ average AMCAT scores.
 This ranking scheme is hardly perfect, but it is the best one available, making use of faculty qualifications and comparable student performance as well as perceptions shared by discriminating employers. In reporting results below, we refer to the Tiers of different colleges, making good on a promise of confidentiality by not referring to any college by name. It helps to mention, however, that in terms of prestige these engineering colleges range from one of the best in India to one belonging to the lowest quality level, Tier 4.

Ranking colleges by Tiers helped to some extent deal with a fundamental problem, which is not otherwise easy to tackle. Individuals who do not get into any engineering college are impossible to identify, especially if we consider, in addition to those who applied but did not get in, all those who did not apply, thinking their chances were slim. The way in which we have sought to handle this problem is best explained by considering the following thought experiment. Imagine that the population of engineering students is stratified according to the pecking order of colleges. People who get into the top-tier engineering college constitute the top stratum of this population; people who get into the second-tier college, the second stratum; and so on. Otherwise eligible and capable people who do not get into any engineering college constitute the (hypothetical) lowest stratum. If the analysis is able to identify some factor or factors that regularly decrease in value from the highest to the lowest tier of college, so classified, it stands to reason that these same factors might help distinguish those who do not get into any engineering college, particularly if after examining secondary data it is found that these factors exist at even lower levels among the general population. This analysis of difference is complemented by an analysis of similarity. Factors that have commonly high (or low) values among all engineering students, but which are, on average, much lower (or higher) among the general population also bear paying attention. They help identify threshold effects, qualifications and characteristics associated with gaining entry into any engineering college, no matter how low-placed.

The analysis presented below helps identify some key factors that vary systematically in value across higher- and lower-ranked engineering colleges – and which are at lower levels yet among the general population. Other factors, commonly high among all engineering students, far higher than the population at large, are also acknowledged. Clearly, some among the factors identified below – such as urban residence and salaried parents, or urban schools and English-medium education – are related to each other, pointing toward the importance of clusters rather than individual characteristics. This fact needs to be borne in mind as we examine the results presented below.
THE RURAL-URBAN DIVIDE
Upadhya (2007), in her examination of software engineers in Bangalore, found that only five percent were born in rural areas. A separate survey of the software industry, undertaken in Delhi and Bangalore, found an even lower share (4.2 percent) of rural-born Indians.
 How do these numbers stack up against the share of rural Indians able to gain entry into engineering colleges? Surely, if very small numbers of rural Indians are able to get into engineering colleges in the first place, their small share among the employees of software companies acquires an upstream explanation.


Classifying some individual as urban or rural is not, however, a straightforward task. No matter where some individual happened to have been born, ten years after getting an engineering degree chances are high that she will be found in an urban location: that’s where the jobs are. How does one classify someone who was born in a village but at the earliest opportunity left to pursue education in an elite boarding school? Or someone who spent one or two years in a rural school, but for the rest of her time was educated in a city? Or someone else who lived in a rural area while commuting to a city school?

Rural and urban are not neatly divisible categories of individuals. There is a whole range of ‘rural-ness,’ distinguished by degrees. Prior studies have not teased out these differences. To assess where some particular individual should be placed on this spectrum, we looked at three separate characteristics, associated with different degrees of rural-ness. We began by examining the nature of schools – rural or urban – that an individual attended at four separate stages of his or her education (respectively, primary, middle, high school, and higher secondary or pre-university). Next, we looked at their place of residence while growing up (rural village, tahsil/taluka headquarter, district capital, state capital, and metro city).
 Finally, we looked at the occupations and the current place of residence of their parents. 

Results related to the nature of schools attended by our 800-plus interviewees are presented in Table 1. Different stages of school education are examined separately in this table. As mentioned earlier, no engineering college is referred to by its proper name. For the sake of preserving anonymity, unique letter designations, A through F, have been allotted to each engineering college, ranked high to low.
· Table 1 about here -

The first data column of Table 1 shows the proportion of students in each engineering college who undertook the primary level of school education in a rural school.
 These proportions range from a low of 11.2 percent (Institution D) to a high of 33.7 percent (Institution E). Corresponding to our minimal definition of rural-ness (attending a rural school at even one level of school education), the greatest proportion reported in Table 1 is 33.7 percent. Nearly 70 percent of all Indians live within rural areas, but among the student bodies of engineering colleges, even lower-ranked ones, the representation of rural school attendees is less than half this proportion. 
The last column of Table 1 shows that – no matter which Tier of engineering college one considers – less than one-quarter of students completed the final stage of school (Classes XI-XII, or higher secondary, as it is known in India) from a rural school. Reading across the rows of this table, it also becomes evident that the proportion who studied in rural schools falls as student advance from the primary to the higher secondary level. A higher proportion of students began in rural schools, but by the time they reached the higher secondary level, many among them had left to join urban schools. 
Further analysis showed that it is not only rural government schools – notorious for teacher absenteeism (Chaudhuri, et al. 2006) – where these percentages have fallen as students advanced; the percentages attending rural private schools also declined as students moved from the primary through the higher secondary level. Among students of Institution E, for example, 8.5 percent of the intake attended rural private schools from Classes I-IV, but only 4.4 percent remained in such schools at the higher secondary level. In the case of Institution B this drop was sharper: from 10.8 percent to 1.6 percent. Simultaneously, the percentages of those who attended city-based government schools increased steadily in each case. This increase was offset by a similar reduction in the percentages attending rural schools – both government and private. These aggregate data show how the ownership of a school (government v. private) does not matter as much its location (rural v. urban). Notably, the proportions who attended government schools do not vary systematically across engineering institutions ranked from high to low.
 

When the definition of rural is tightened, first, by considering as rural only those people who attended rural schools at all four levels, and next, by adding on the criteria of parents’ place of residence and occupation, the representation of rural areas falls steeply. Table 2 presents the numbers related to different degrees of rural-ness. The column headed ‘Rural1’ presents numbers for those students in each institution who did their entire school education at rural locations. These numbers range from a low of 5.6 percent (in Institution D) to a high of 14.9 percent (Institution C).
· Table 2 about here -

‘Rural2’ examines a combination of two criteria: attended rural schools all through and parents live in a rural area. Considering these two criteria simultaneously further reduces these numbers. Now only between 3.7 and 9.8 percent of engineering students can be considered rural. 
Interestingly, these numbers – as well as those reported in Table 1 – do not show any clear trend among successive tiers of engineering colleges. The proportion of rural individuals (however defined) is not systematically smaller within higher-ranked colleges: it is small everywhere. 
‘Rural3’ represents the strictest definition of rural considered for this analysis. A person is considered to be rural according to this understanding if she or he fulfils three criteria simultaneously: attended rural schools throughout, and parents live in rural areas, and the principal occupation of at least one parent is farmer or agricultural laborer. Commonly-held notions of rural in India tend to hew to this maximal definition. Rural people (so defined) constitute no more than 2.6 percent of students in any engineering college. In two of these colleges their numbers are zero. 

Studying in rural schools and living in rural areas imposes limitations upon individuals’ prospects for upward mobility. The more rural one is the lower are one’s chances of getting into any engineering college, even the lowest-ranked one, with the most rural individuals facing close to nil prospects. 
Why do rural origins impose handicaps? Kalpana Murthy,
 an individual who gained admission at a Tier 2 institution despite being up against these odds, provided the following explanation, also indicating how she was individually able to overcome these constraints:

Lack of good primary and higher education is a key factor. Just being highly intelligent doesn't suffice. One's mind has to be trained and skills have to be sharpened for one to get admission in a good place. Poor schooling is a major constraint. Once a person has been well educated, he might still not find a good college because good opportunities to excel aren't made available to him. The contacts and connections that the student's parents and relatives have are also limited. Lack of inspiration due to absence of role models is related. Students may feel that the aim is unclear and unachievable. 
In my case, my cousin, who had studied in nearby city, guided me. He was appearing for PSC [the qualifying examination for employment in the state civil service]. He had done a course in polytechnic. He helped me with my school work and gave me books to read. He guided me about engineering colleges and how to study for them.
Other such “outliers” whom we interviewed – people with Rural3 backgrounds who had nevertheless secured admissions to engineering colleges – similarly emphasized the points related to low-quality education, lack of a motivating environment, and near-absence of role models and career advice.  Raj Kumar (another made-up name) stated as follows: “People generally don't know about professions and career paths. Because they haven't seen anyone among them do it, in fact, anyone who has done it, a few initial setbacks will put them off. The son of my aunt, when I was in school, he was pursuing engineering in university. He guided me.” 


Poorer-quality education in rural areas combined with lack of information resources (including role models, career-advice providers, guides, and mentors) holds back many capable and hardworking individuals. Those few rural individuals who have nevertheless secured admission to engineering colleges have almost invariably benefited from the intervention of a chance outsider – a cousin, an uncle, family friends, and the like.
LEARNING IN ENGLISH
In her perceptive analysis of the new middle class in India, which includes, of course, many graduates of engineering colleges, Fernandes (2006: 69; emphasis added) notes how ‘fluency in English marks an individual with the distinction of class culture…such linguistic skills are a necessary component for access [because]… English is not merely a skill that the new middle class can use for instrumental socioeconomic ends; rather, it is constitutive of the identity of this group.’ 
The evidence examined here shows how it is all but impossible to gain entry into engineering colleges without having studied English as one’s first language and medium of instruction, or at the very least, having read English as a second language. Even at the level of primary school, the vast majority, more than 90 percent, of our interviewees studied English as a first or second language. The percentage who did not study English at all in primary school was no higher than 9.8 percent – and that, too, at a Tier 4 institute. 
Comparisons across different Tiers of engineering colleges are facilitated by Table 3, which provides figures related to those who attended English-medium schools. (The figures reported here do not include the numbers of those who studied English as a second language, through private tuition, or by other means.) Look down any column of Table 3, and notice how, with very few exceptions, the numbers tend to become smaller as one goes from higher-ranked to lower-ranked engineering colleges.
· Table 3 about here -

At every stage of school education, a greater proportion of students in higher-ranked colleges have studied in the English medium. Studying in the English medium not only improves one’s chances of getting into engineering college; it also has a bearing upon where in the pecking order of colleges one finds a place. If you did not study in an English-medium school, odds are that if you get into any engineering college you will find a place within some low-ranked institution. A worse fate awaits those who do not study English at all, either as a medium of instruction or as a second language. Such students are highly unlikely to find a place within any engineering college. Further analysis showed that a miniscule percentage – less than one percent in two of these six colleges (and zero percent elsewhere) – succeeded in becoming engineering students despite not having studied English as a first or second language at any time from K-12. 
Growing up in rural areas imposes cumulative disadvantages: low-quality education and dearth of career information are accompanied by a much lower penetration of the English language. Improving the quality of education in rural schools includes an important component related to the teaching of English. At present, the situation is dire in this regard, as we will see later with the help of national statistics. 
HOW MUCH DOES RELATIVE DEPRIVATION MATTER?
Differences in wealth matter, particularly in developing countries, such as India, that have unequally distributed educational resources (Buchmann and Hannum 2001; Jalan and Murgai 2008). In order to examine the effects of different levels of material wellbeing, we asked our respondents about the ownership by their household of origin (i.e., their parents’ household) of 16 types of assets, including movable assets (such as TVs, motorcycles, and refrigerators), immovable assets (homes, commercial properties, agricultural land), and financial assets (stocks, fixed deposit accounts).
 The survey question asked simply about the presence or absence of each asset type in the parental household at the time when the respondent was growing up, specifically when he or she was in high school. Basic and relatively low-value assets, possessed on occasion even by less well-off households, form part of this asset list, including bicycles, radios, and pressure cookers. Higher-value and less frequently possessed assets, including washing machines and cars, are also included. Financial assets, including stocks and fixed deposit accounts, were also examined. Compiling these responses showed that pressure cookers, TVs, bicycles, and radios were the most common asset types possessed, respectively, by 91 percent, 90 percent, 88 percent, and 84 percent of these households. 
In order to examine whether relatively poor individuals have also got into engineering colleges – and whether these numbers differ substantially between lower- and higher-ranked colleges, we assessed degrees of deprivation by examining different criteria. We began identifying economically deprived individuals by short-listing those whose parental households possessed four or fewer assets. Since considering four assets might not amount to focusing on truly deprived households, we also prepared a second list, considering parental households that possessed two or fewer assets. Going further, we singled out individuals belonging to historically underprivileged groups, particularly Scheduled Castes and Scheduled Tribes, and those who attended government (rather than private) schools. 

These examinations show that (a) Individuals from poorer households – those possessing four or fewer assets – have also been making it into engineering colleges, albeit in small numbers; but (b) when we consider a stricter definition of relative deprivation (two or fewer assets), and especially, when we view the combined effects of small asset holdings and government school attendance (or small asset holding and scheduled caste or scheduled tribe), these numbers fall precipitously, and are zero in many cases. 
· Table 4 about here -

Table 4 presents these results. The first data column shows the average number of assets possessed by parental households of all students in the corresponding engineering college. Notice how these numbers are all relatively high. Still, a fair proportion of individuals from households with many fewer assets have also been able to get in. The second data column (labeled Poor1) looks at our first criterion of relative deprivation, considering the proportion of students in each institution whose parental households possessed four or fewer assets. These proportions are not unremittingly low, being 12.1 percent in the Tier 1 institution, 14.2 percent in the Tier 4 institution, but as low as 4.7 percent in one Tier 3 institution – and they do not vary systematically between higher and lower ranked institutions. When we turn to a stricter definition of relative deprivation (two or fewer assets), however, these numbers fall sharply. The third data column (Poor2) shows how individuals whose parents possessed two or fewer assets constituted no more than 5.6 percent of the student body in any of these colleges, with this share dipping close to two percent within most engineering colleges. 

Another criterion for examining relative poverty relates to attendance at government (rather than private) schools. At the primary level, at least, government schools charge no fees, and at higher levels, fees in government schools are nominal, being substantially lower than those charged by most private schools. Children of relatively deprived families are thus much likelier to attend government schools, although there is no one-to-one correspondence. The next data column of Table 4 (Poor3) considers the combination: two-or-fewer assets and attended government school throughout. Nowhere is the proportion of poor students (so defined) higher than 2.9 percent; in two of these six colleges, the highest-ranked ones, this percentage is zero. The poorer one is the harder it is to get into engineering college, with the chances of getting into a top-tier institution falling virtually to zero. 
If one is poor and rural, then one’s chances of becoming an engineer are dismal. The last two columns show this association, considering one definition of poor (two-or-fewer assets) and two alternative definitions of rural, respectively, Rural1 and Rural3 (as defined above). Individuals from rural areas who are also poor are hardly ever able to gain entry to engineering colleges. Their representation in the top four colleges considered here is zero (except for one individual of this kind in Institution B). If at all they get into any engineering college, they do so in a lower-ranked institution, and even within these types of institutions they constitute a very tiny proportion (1.6 percent in Institution E and 2.6 percent in Institution F). 
In what ways does being rural and poor impose disabilities in practice? Varun Sheshank, an outlier in this respect, explained as follows: 
There is practically no teaching taking place in rural villages and even if it is taking place it is insufficient for a village boy/girl to compete with urban area students. The parents basically are from rural background. There is no input and guidance about career from them. If a student from rural community wants to get into a premium engineering colleges like IIT and NIT then he will need proper coaching as entrance exams today have become very competitive and without coaching one finds it hard to get into such institutions. For getting into these coaching institutes is also difficult because of financial constraint and poor infrastructure and no knowledge. Students of urban area know more about these classes and they take coaching for getting into these coaching classes. In my case I was helped by a rich relative who paid for my one year in [name withheld] coaching institute. I think the best job in this field is being done by coaching institutes… If we could get in touch with these institutes, keeping our ego aside, they can reach to even more masses to disseminate a lot of information.
Guidance, preparation and career information are critically important elements, absence of which coincides with the experience of being rural and poor. We will discuss these elements in greater detail in the last two sections. Meanwhile, some other important characteristics are examined below.

CASTE AND GENDER
Caste is important to consider in the Indian context. In particular Scheduled Castes (SCs, former untouchables) and Scheduled Tribes (STs, roughly translatable to India’s indigenous people) are historically deprived groups, whose representation in institutions of higher learning has remained low despite affirmative action. No more than 1.4 percent of all SCs and 0.9 percent of all STs are estimated to have post-graduate or professional degrees, with these tiny percentages falling further among women and poorer segments of these groups (Deshpande and Yadav 2006). In addition, the gender divide remains large among the general population. In 2004, more than twice as many men as women in India (3.4 percent compared to 1.4 percent) had post-graduate or professional degrees. 
Compared to these earlier findings, this examination of a recent crop of engineering students shows that the gender divide has narrowed to a considerable extent. The caste divide has also contracted in some respects: more SCs attend engineering colleges today than have acquired graduate or professional degrees in the past.
Table 5 represents the distribution across broad caste groups of students in these six engineering colleges.
 Notice, first, in the columns below the heading, Caste Classification, how the proportion of Scheduled Tribes (STs) is very low everywhere, falling to zero in three of six institutions. The proportion of Scheduled Castes (SCs) ranges from 0.8 to 8.8 percent, averaging 4.3 percent across these six institutions which, while higher than the historical proportion, is nowhere near the proportion of SCs in the Indian population.
 

· Table 5 about here -

More troubling yet is the finding that poorer SCs and STs are almost entirely unable to make it into engineering colleges. The last two columns of Table 5 report these results, examining the combined effects of two-or-fewer assets and SC (or ST) affiliation. Not one poor ST has made it to any engineering college; poor SCs make up nowhere more than 1.8 percent of the intake. 
Multiple liabilities – poor and rural, poor and SC/ST – raise the barrier cumulatively, making it virtually impossible for individuals to gain traction and move ahead. Hriday Kumari, an outlier in this respect, gained admission to engineering college on account of some especially favorable circumstances, which she explained as follows.
I studied in government school. In 1997, three special schools [for gifted under-privileged children] were started by the government of Delhi as Rajkiya Pratibha Vikas Vidyalaya. I took admission in one of them. The admission, done only for 6th, 9th and 11th classes, was based on an entrance exam and only consistent performers of government schools were eligible. The teachers were also selected from other government schools on the basis of performance. The profile of students was quite diverse and year-on-year we could clearly see how good education was being made available to all classes of society. Even in my batch, there were quite bright students hailing from [financially and socially] backward families. Special efforts by the education department and the school staff motivated students for good performance. Out-of-the-way funds were provided to these schools and objective was to make private school-like education and guidance available to deserving candidates of government schools. Emphasis was given to excellence in academics and extra-curricular activities and professional life. The students from my school were able to compete with private schools in the region (which charged exorbitant fee) from the very beginning. Some of my batch mates, seniors, and juniors have achieved remarkable success in professional life.
Such special kinds of assistance are required more widely in order that smart and motivated individuals from historically-excluded backgrounds are able to overcome the handicaps they currently face. We will examine policy recommendations in the concluding section.

Turning now to the gender gap we find that, overall, women have advanced considerably in the engineering profession. Table 6 presents the proportions of male and female students in these six engineering colleges. On the whole, more males than females are represented, but engineering is by no means any longer, as it once was, a preserve almost entirely of men. In 1975, women constituted an infinitesimally small proportion (0.68 percent) of people graduating with bachelor’s degrees in engineering, rising over the years, but still only 8.74 percent in 1988 (Parikh and Sukhatme 2004). This rising trend has picked up pace in recent years. A report of the Indian National Science Academy estimated that eight years later, in 1995-96, women constituted 16 percent of the enrollment of engineering colleges; by 2000-01 this share had risen to 21 percent.
 This inspiring acceleration has continued to operate. The share of female students is as high as 37 percent in the highest-ranked engineering institution examined here, rising to 43.8 percent in Institution D. Women have made it to all tiers of engineering colleges; there is no correspondence between institution rank and percentage of female students.
· Table 6 about here -


Further analysis showed that poverty and rural origin does not appear to affect women candidates any more than men. Poor and rural men and women are almost equally unrepresented. In fact, the women who have made it into these engineering colleges are, by and large, children of urban professionals, with relatively highly educated mothers and fathers, as reported below and as found independently by Emran and Shilpi (2012).
PARENTS’ OCCUPATION AND EDUCATION: THE ROLE OF INFORMATION
Analyses undertaken in the industrialized world have demonstrated how special conditions are required in order to break with the cycle of inter-generational transmission of privilege (Breen 2010; Shavit and Blossfeld 1993).  We examine below parents’ occupations and education levels, finding that professional and middle-class reproduction is hardly all-encompassing. In considerable numbers, children of agriculturists (and of self-employed businessmen) have also entered engineering colleges. Once again, we find that cumulative liabilities – agriculturist and poor or agriculturist and educated in rural schools – are more severely limiting.
Fathers’ Occupations: Table 7 presents the breakdown of fathers’ occupations. Government service constitutes the largest category, ranging from 33.9 percent (Institution B) to 57.3 percent (Institution A). Businessman or self-employed professional is the next largest category, ranging from 21.8 percent (Institution E) to 35.5 percent (Institution B). Private-sector service is third, going from seven percent (Institution C) to 17.5 percent (Institution A). Together, these three categories (constituted by urban middle-class professionals of different types), make up between 78 and 94 percent of all fathers. 
· Table 7 about here -

However, agriculturist fathers are also represented, ranging from the low figure of 2.8 percent (Institution A) to as many as 14.9 percent (Institution C). Occupational, if not class, mobility is, therefore, possible, and has been achieved by a fair proportion of engineering graduates. No consistent variation is apparent in this respect across higher- and lower-ranked engineering colleges: the proportion of agriculturist fathers is variously high and low within different tiers.
Mothers’ Occupations: Table 8 presents the corresponding numbers for mothers’ occupations. Homemaker is the largest category, ranging from 68 to 84 percent. 

· Table 8 about here -

Notice how considerably larger proportions of mothers are homemakers among students of lower-ranked engineering colleges. In fact, this proportion grows continuously from the highest- to the lowest-ranked institution examined here. 
You begin to get some idea that somewhat different demographics might be represented, on the one hand, in Tier 3 and 4 colleges, and on the other hand, in Tiers 1 and 2. This idea of different demographics gets accentuated when looking at the figure for parents’, particularly mothers’, educational achievements. Students in higher-ranked colleges have more highly educated mothers, while the mothers of students in lower-ranked institutions are less educated. Table 9 shows how individuals with less educated mothers are nearly twice as likely to gain entry into the Tier 4 institution compared to the Tier 1 institution.
· Table 9 about here -


The last column of Table 9 indicates how the proportion of students with two less-educated parents – fathers with less than college education and mothers with less than high school education – also rises (though not as regularly) from the top-ranked through the lowest-ranked engineering college. Nowhere, however, is this proportion greater than 20 percent, not even in the lowest-ranked college (where it is 17.2 percent). 
Among the general population, however, such combinations of college-graduate fathers and high-school-graduate mothers are only too rarely found among Indian youth. An examination of national statistics showed that among Indians of the same age group as parents of engineering students (45-70 years), less than seven percent of all males are college graduates, and less than four percent of all females have a high school diploma (or higher qualification). Considering rural areas alone, these percentages are lower still. No more than 3.5 percent of all rural men between 45 and 70 years have a college education, and less than one percent of rural females of this age group have completed high school,
 another reason why rural candidates are disadvantaged. 


Why should parents’, particularly mothers’, education matter so much? Different streams of explanation have been offered. Fuller and Narasimhan (2006: 259), echoing Bourdieu (1986), underscore the part played by cultural capital: ‘To succeed…people have to learn to communicate in a manner that is normally unfamiliar, and may be quite disturbing, to anyone from a “traditional” Indian family,’ the type of family, only too common, especially in rural areas, in which the mother is less educated and not employed outside the household enterprise. The less common family types, composed of middle-class and professional fathers and mothers, transmit the cultural capital – habits, dispositions, and social skills – which more easily enable their children to get ahead. A second explanation focuses on the emphasis given by educated families to children’s education.  Since educated parents play a more ‘active part in their children’s education’ (Beteille 1991: 17), such kids tend to perform better at school, acquiring more learning and outdoing their peers. ‘More-educated mothers…provide their children with more nurturing and supportive environments than do less-educated women’ (Heckman 2011: 76). We will develop this explanation more fully in a later section.

Meanwhile, a third and equally important explanation also needs to be reviewed, which has to do with how children and young adults acquire career-related information and plan their career pathways. In societies such as India where institutional sources of information provision are notoriously weak, and which in rural areas are almost non-existent – where no career counselors are available at schools, where employment exchanges are thin on the ground and largely dysfunctional, where the popular media offers little by way of career advice – how do students get to know in the first place about the pathways that lead up to careers in engineering? How do they learn about the existence of these opportunities; about what they need to study in high school; about the nature of competitive examinations they need to take in order to gain entry; about how to prepare for these exams…and so on? 

Educated parents (and their networks of educated colleagues and friends) serve as a principal source of career information and advice in such information-poor contexts. Those who have more educated parents are, therefore, more advantaged in multiple respects. 
Jamiya Burra, who was singularly able to overcome the liabilities associated conjointly with low household wealth, rural residence, and less educated parents, explained how these limitations operate in practice:
Families where the parents are less educated lack the environment necessary to prepare for competitive exams, and people are also not aware of the opportunities that exist outside. Such a family may not have enough faith that so many years of additional education, beyond schooling, would result in some additional benefit or improvement in quality of life. Such students also suffer lack of pre-established network of friends or relatives and lack of proper information regarding the methods and means of becoming successful. For many years I did not know what to do in future. No one in my circle dreamed big. I also faced lack of other means of information like libraries, good television channels like Discovery, internet, etc. Such students need teachers capable of nurturing talent. I was lucky that my teacher in 8th class motivated me constantly. Even after I went higher [in school] he guided me. Without his help, I would not have made it.

In order to learn more about these aspects from a larger group of individuals, our survey included questions about the nature of information sources that respondents had consulted for career planning while still studying in middle and high school. Table 10 presents these results.
 

· Table 10 about here -

Fewer than 20 percent of students in any institution were able to obtain information about colleges and professions from specialized career counselors, career guide books, employment exchanges, NGOs, religious organizations, or any such institutional resource. The majority of students in each institution relied upon parents, teachers, friends, and relatives – together with diffuse (and not always helpful) resources, such as internet, television, and newspapers. As many as 90 percent of students in the top-ranked engineering college relied principally upon their parents, with the corresponding proportions in other colleges nowhere lower than 50 percent. 


Career guidance is a very personal thing in such information-poor contexts. Those who have access to people with knowledge are advantaged, and those whose social networks are thinly composed of knowledgeable people are handicapped. Finding direction and getting abreast of career trends is much harder for them – unless they are lucky to be assisted, like Jamiya, quoted above, by the happenstance of running into an unusually motivated and motivating schoolteacher. 

A follow-up question in the survey inquired: What was the highest level of education in the circle of family and friends with whom you closely interacted while growing up? The responses we obtained show how the percentage of individuals whose social circle included people with graduate (masters or Ph.D.) degrees decreases consistently from higher- to lower-Tier colleges. In the Tier 1 college this proportion was close to 75 percent; in the two Tier 2 colleges these proportions were, respectively, 64 percent and 53 percent; in Tier 3 colleges they were 49 percent and 47 percent; while in the Tier 4 college the corresponding proportion was lowest, just 38 percent. 
Going further, we asked respondents about the types of support provided by these educated acquaintances and role models. More than 80 percent mentioned information provision as the highest-priority nature of support.  
Interestingly, one of our respondents, a young man who grew up in a city slum and whose parents have little education, declared how in such environments, “Lack of motivation [overcomes young people] because there are not enough success stories from their locality; also there is lack of correct information. In my locality, most of the children in middle school aspired to become a gangster because that was considered hot profession.” Going to work at an early age as a part-time tea boy for a consulting firm he was able to break from this mold, acquiring knowledge about superior career pathways from the engineers and other skilled professions among whom he worked.

Liabilities associated with relative poverty and rural education importantly include a component related to information resources. While wealth may not be feasibly made more equitable, and the share of Indians in rural areas is relatively sticky, providing more and better career information will, at least in part, help compensate for these and other related liabilities. 
INHERENT MERIT
Before concluding it is useful to examine one other hypothesis: To what extent are differences in inherent merit influential in determining where in the pecking order of engineering colleges an individual gains admission? This part of the analysis is necessarily shorter than the rest: inherent merit or aptitude is exceptionally hard to gauge. Some might hold that the entrance examinations conducted by the admitting institutions are themselves the best available indicators of aptitude, but this view is contentious, for does not family circumstance and prior preparation have overbearing influence upon how well an individual performs in college entrance tests (Deshpande 2006)? 
Lacking any better measure of inherent merit, we looked at individuals’ performance in the Class X Board Examination, which provides the best available means of comparison for this purpose, albeit one that is still far from perfect, particularly since different examination boards function across the country. Candidates appear for this examination usually when they are 15-16 years of age, by which time nurture has also played its hand to a considerable degree. Be that as it may – and regardless of the extent to which nature and nurture respectively influence a candidate’s Class X scores – the evidence advanced in Table 11 suggests that these scores are not qualitatively different; across higher- and lower-ranked engineering colleges, the average score does not vary a great deal. 
· Table 11 about here -

In fact, students in the lowest-ranked college had the highest average score. Further, the range of scores is almost indistinguishable between the highest- and lowest-ranked colleges, overlapping to a considerable extent the range of scores in other colleges. While not entirely discredited, the inherent merit hypothesis is weakened to an extent by this evidence. 
Insofar as Class X Board Examination scores are an indicator of ‘brightness,’ the brightest students do not necessarily make it to the best colleges. Other things also matter. In addition to being bright, candidates to engineering colleges must also be well prepared. And here is where the other factors identified above – urban education and residence, knowledge of English, relative well-being, more educated parents, and especially, access to information, role models, and guidance – can make a broad difference. 

How can policy compensate for such starting disadvantages? In the concluding section, we bring together the results of this analysis, offering a few recommendations for public action.

CONCLUSION
The results presented above add up to a good-news-bad-news story. The good news is that at the margin, among younger people still undergoing education, some hitherto excluded groups have begun making headway in engineering colleges. This improvement, particularly visible in the case of women, is also apparent for children of agriculturists, and to a somewhat lower extent, for Scheduled Caste candidates.


Nearly one-third of all students in the six engineering colleges examined here are women, a stunning increase upon a generation ago. Encouraging as well are the results related to Scheduled Castes, whose share in the all-India pool of postgraduate and professional degree holders is a meager 1.4 percent (Deshpande and Yadav 2006), but who have stepped up their representation, and among current-day students in these six engineering colleges, their share is, on average, 4.3 percent, rising to 8.8 percent within one institution. Notably, all but three among these SC engineering students were educated throughout in a city school. Scheduled Tribes, who tend to be more rural than Scheduled Castes, continue to remain largely un-represented.
 

The third piece of good news is that sons and daughters of agriculturists have also gained representation. On average, the fathers of more than seven percent of students are agriculturists, with this share as high as 14.9 percent within one of six institutions; once again nowhere near the population share of this group, but once again an improvement upon historical trends. Like SCs, however, the agriculturist children who have gained entry were educated, by and large, in city schools, and they are, by and large, not the poorest.


The bad news, most notably, is that the rural-urban divide has become entrenched: the more rural you are, the harder it is to get in. Within higher-ranked engineering colleges, the most rural individuals are entirely unrepresented, and even within the lowest tier of colleges their percentage share is close to zero.

Different factors associated with rural residence and rural educations appear as handicaps. First, the quality of education in rural schools – government and private – is quite often abysmal, becoming worse deeper into the countryside.  Data comparing learning outcomes were obtained from a large-scale study undertaken in 2004-05 by the Indian National Council for Applied Economic Research (NCAER). Results of tests administered to children (aged 8-11 years) of a nationally-representative sample of more than 30,000 households show how inadequately prepared rural children are compared to their urban counterparts, with children in the furthest rural locations faring the worst (Table 12). Children studying in private as well as government schools formed part of this survey. In order to facilitate comparisons across types of towns and degrees of rural-ness, urban locations are segmented by population size, while rural locations are segmented by distance to nearest town.

-- Table 12 about here --

The most encouraging results are presented in the first data column, which provides figures for average years of school attendance among 14-year-olds. Across the board (with one minor exception) 14-year-olds attend school for more than 6 years on average, and differences across rural and urban locations are relatively small. 
But move from left to right across this table, and these differences grow progressively larger. Reading ability is 10 percentage points higher on average among urban compared to rural children. Writing ability is eight percentage points better; computational ability is nearly 50 percent higher; and English language proficiency is more than seven times higher among urban compared to rural schoolchildren.

The more rural one’s location – the further away from the nearest town – the worse tend to be one’s learning outcomes. Notably, the most distant village-class examined here (beyond 10 km of towns) accounts for 50 percent of the rural population (or one-third of the entire population of India). However, average years of schooling are lowest in these most distant rural locations; reading, writing, and computation ability are also lower; and English language proficiency – found above to be almost essential among engineering students – is but a joke. 
The ongoing large-scale movement of people from India’s villages to its burgeoning cities is accounted for by many factors (Deshingkar and Farrington 2009), among which children’s education surely ranks high.
 Our results show how students and parents who had the capacity to migrate moved from villages to cities in substantial numbers. Nearly 20 percent of parents on average (ranging from 13 percent to 26 percent in different engineering colleges) changed their places of residence, moving from rural to urban areas and from smaller towns to large cities, in order to improve their children’s education prospects.
 Another 22 percent moved home from one location to another within the same town, again for the sake of better education. 

Improving the quality of education in rural areas cannot entirely reverse the direction of this movement, but it will help counteract it to a considerable extent. Further, for those who do not have the capacity to move to cities – children of the poorest and least mobile families – improving the quality of education in rural areas provides the only realistic chance they have of getting ahead. 


Boosting private schools in rural areas, as the Indian government is currently aiming to do, may not go far enough in rectifying this situation. We saw above how rural education makes for a significant liability, no matter whether this education is acquired within a government or a private school. The results of one smaller-scale study further suggest that private schools are not necessarily of higher quality. Working alongside a long-established NGO, standardized tests of math and Hindi were administered to students of Class 4 in six urban and rural schools, three government-run and three private. Students of one urban private school outshone all others. But the two government schools were ranked, respectively, at positions 2 and 4, with the two remaining private schools coming in at third and sixth position. Detailed investigations, including interviews with students, teachers, and parents, showed how regular monitoring had made the major difference. Greater involvement by parents and better supervision by school principals and supervisors marked off higher-performing schools from lower-performing ones; government v. private did not matter so much.
 Monitoring the quality (and regularity) of instruction at rural schools will require more than merely market-based interventions. The state is required to play an active role. 

Lack of information is an additional handicap, adding to and making worse the liabilities imposed by low-quality school education. Few school-goers in rural areas even aspire to be engineers; many simply do not know that such possibilities exist (Krishna 2010). And those who do somehow gain knowledge of their existence remain unsure of how to proceed. Since rare few rural individuals have become engineers in the past, such role models are not available. As our interview data demonstrated consistently, people growing up in poor rural and urban communities have little access to the kinds of career information that middle-class families possess in relative abundance and take for granted.

Parents’ education level was revealed in the foregoing analysis as a critical point of both similarity and difference. Engineering students tend to have two educated parents, with higher levels especially of mothers’ education going together with entry into a higher-ranked college. Parents in rural areas mostly have little or no formal education, in large part because when they were of school-going age rural schools simply did not exist in sufficient numbers. Such parents are unable in most part to monitor what (if anything) their children are learning at school. Further, they are unable to garner or impart useful career advice. 
Education is growing rapidly in rural areas, and when the generation of rural children currently at school becomes parents these handicaps to social mobility should become smaller. But can India afford to wait so long, suffering growing inequality in the interim? 
In an equitable society, each ‘individual’s expected level of achievement should be a function only of his effort and not of his circumstances’ (Roemer 2000: 21). Achieving greater equality of opportunity in India will hinge upon improving the quality of education and enhancing both the quantity and quality of career information in rural areas, particularly in the remotest parts. As yet no institutions have been set up that can help fill information gaps of the types that result in de-motivating and misdirecting talented youth from poorer communities. Those who have managed to get ahead despite the odds have invariably benefited from chance occurrences, such as assistance provided by a rich relative, guidance from an unusually motivated teacher, a well-connected cousin, and in one especially instructive case, the investment by a state government in higher-quality schools for less-privileged children. Additional investments of these kinds undertaken systematically and on large scale are essential if India is to make opportunity more equitable, simultaneously making more productive use of its talent pool.

Further investigations are required for examining whether the constraints identified here in the context of engineering colleges apply as well in the case of other ‘gateway’ institutions, such as business schools, medical colleges, and civil service entrance exams. If the same logic of explanation applies more generally across different walks of life, then the policy actions suggested above should help raise social mobility across a wider front. Additional investigations are also required to examine whether the handicaps associated, for instance, with rural educations, scheduled caste or tribe origins, and relative poverty, persist even after graduating from gateway institutions. Prior investigations show, for instance, that SCs are less likely to be invited to job interviews compared to equally-qualified upper-caste Hindus from the same colleges (Deshpande 2011). If such handicaps persist as well for other groups, including those educated in rural schools and others whose command of English is weak, then simply improving their chances of getting into the right colleges may not be enough. Designing remedial public action will be assisted by deepening and widening the emergent study of social mobility in developing countries.
Table 1: Proportion who attended Rural Schools
	
	Rural School (percent)

	Institution
	Tier
	Classes I-IV
	Classes V-VII
	Classes VIII-X
	Classes XI-XII/PUC

	A
	Tier 1
	13.5
	15.0
	10.8
	8.6 

	B
	Tier 2
	16.9
	15.3
	12.9
	5.7

	C
	Tier 2
	22.8
	21.1
	20.2
	18.4

	D
	Tier 3
	11.2
	11.2
	6.5
	5.6

	E
	Tier 3
	33.7
	32.1
	29.5
	21.2

	F
	Tier 4
	28.6
	25.0
	22.5
	10.2


Table 2: Degrees of Rural
	
	Rural 1
	Rural2
	Rural3

	Institution
	Tier
	Always in rural school
	Rural 1 * Parents live in rural areas
	Rural 2 * Father (or mother) is agriculturist

	A
	Tier 1
	6.3
	5.6
	2.1

	B
	Tier 2
	5.7
	4.8
	0.0

	C
	Tier 2
	14.9
	8.8
	2.6

	D
	Tier 3
	5.6
	3.7
	0.0

	E
	Tier 3
	14.5
	9.8
	1.6

	F
	Tier 4
	7.7
	6.6
	2.0


Table 3: Proportion who studied in English-medium schools at different stages
	
	Percent of all students

	Institution
	Tier
	Classes I-IV
	Classes V-VII
	Classes VIII-X
	Classes XI-XII/PUC

	A
	Tier 1
	72.6
	74.1
	78.5
	80.2

	B
	Tier 2
	62.1
	57.3
	69.2
	72.0

	C
	Tier 2
	54.4
	55.3
	63.7
	64.5

	D
	Tier 3
	56.1
	57.0
	57.9
	58.8

	E
	Tier 3
	47.5
	48.7
	45.1
	55.3

	F
	Tier 4
	36.7
	36.7
	34.2
	46.7


Table 4: Degrees of Deprivation
	
	
	Poor1
	Poor2
	Poor3


	Poor and Rural

	Institution
	Tier
	Average number of assets
	Parental households with 0-4 assets
	Parental households with 0-2 assets
	Poor2 * government school throughout
	Poor2*

Rural 1


	Poor2*

Rural3

	A
	Tier 1
	10.1
	12.1
	2.1
	0
	0
	0

	B
	Tier 2
	10.5
	5.7
	2.4
	0
	0.8
	0

	C
	Tier 2
	10.5
	9.2
	4.1
	2.1
	0
	0

	D
	Tier 3
	10.5
	4.7
	1.9
	0.9
	0
	0

	E
	Tier 3
	9.7
	5.5
	2.2
	1.6
	1.6
	0

	F
	Tier 4
	7.8
	14.2
	5.6
	2.6
	2.6
	0


Table 5: Caste and Poverty
	
	
	Caste Affiliation
	Poor4
	Poor5

	Institution
	Tier
	Upper-Caste Hindus
	Scheduled Caste

(SC)
	Scheduled Tribe

(ST)
	Other Backward Caste
	Poor2*SC
	Poor2*ST

	A
	Tier 1
	86.4
	4.4
	0.0
	9.8
	0.0
	0.0

	B
	Tier 2
	90.3
	0.8
	0.0
	4.8
	0.0
	0.0

	C
	Tier 2
	49.1
	8.8
	0.9
	21.1
	1.8
	0.0

	D
	Tier 3
	86.7
	3.6
	0.0
	4.7
	0.0
	0.0

	E
	Tier 3
	67.9
	6.7
	1.0
	15.5
	0.0
	0.0

	F
	Tier 4
	57.1
	4.6
	0.5
	21.9
	0.5
	0.0


Table 6: Gender Composition
	
	
	Gender

	Institution
	Tier
	Male
	Female

	A
	Tier 1
	63.0
	37.0

	B
	Tier 2
	83.6
	16.4

	C
	Tier 2
	72.9
	27.1

	D
	Tier 3
	56.2
	43.8

	E
	Tier 3
	73.3
	26.7

	F
	Tier 4
	63.5
	36.5


Table 7: Fathers’ Occupations

	
	
	Businessman or Self-employed Professional
	Government Service
	Private Sector Service
	Agriculturist
	Others and unreported

	Institution
	Tier
	
	
	
	
	

	A
	Tier 1
	18.9
	57.3
	17.5
	2.8
	3.5

	B
	Tier 2
	35.5
	33.9
	21.0
	4.0
	5.6

	C
	Tier 2
	28.4
	42.1
	7.0
	14.9
	7.6

	D
	Tier 3
	32.7
	44.1
	14.2
	1.9
	7.1

	E
	Tier 3
	21.8
	57.0
	14.0
	4.7
	2.5

	F
	Tier 4
	23.0
	41.3
	15.3
	13.3
	7.1


Table 8: Mothers’ Occupations

	
	
	Businessman or Self-employed Professional
	Government Service
	Private Sector Service
	Homemaker
	Agriculturist
	Other and unreported

	Institution
	Tier
	
	
	
	
	
	

	A
	Tier 1
	3.5
	13.3
	11.9
	68.5
	0.7
	2.1

	B
	Tier 2
	5.7
	11.3
	7.3
	71.8
	0.8
	3.1

	C
	Tier 2
	3.0
	9.8
	4.6
	73.8
	1.8
	7.0

	D
	Tier 3
	2.8
	10.2
	7.5
	73.0
	0.0
	6.5

	E
	Tier 3
	4.1
	12.4
	3.1
	79.3
	0.0
	1.1

	F
	Tier 4
	2.0
	6.6
	2.0
	84.2
	1.5
	3.7


Table 9: Parents’ Education

	
	
	Percentage of students with

	
	
	Father less than college education
	Mother less than college education
	Mother less than high school education
	Father less than college AND Mother less than high school

	Institution
	Tier
	
	
	
	

	A
	Tier 1
	11.4
	36.4
	9.8 
	5.2

	B
	Tier 2
	24.4
	37.3
	11.5
	7.3

	C
	Tier 2
	43.0
	54.2
	11.3
	8.5

	D
	Tier 3
	36.1
	61.8
	15.4
	11.2

	E
	Tier 3
	40.2
	69.2
	16.2
	9.2

	F
	Tier 4
	39.4
	71.3
	21.2
	17.2


Table 10: Sources of Information

(From where did you principally get information and advice about selecting a career path while you were studying in middle school and high school?)

	Institution
	A
	B
	C
	D
	E
	F

	Tier
	Tier 1
	Tier 2
	Tier 2
	Tier 3
	Tier 3
	Tier 4

	Sources of Information
	
	
	
	
	
	

	(A) Personal resources

	 Parents
	90
	53
	50
	62
	58
	57

	 Siblings
	39 
	43
	25
	38
	35
	32

	 Relatives
	36
	36
	40
	55
	60
	53

	 Friends
	48
	77
	47
	69
	74
	73

	 Teachers
	56
	49
	39
	53
	61
	47

	(B) Institutional resources

	 Newspapers
	48
	56
	21
	73
	63
	62

	 Internet
	32
	67
	51
	68
	63
	52

	 Television
	31
	23
	15
	42
	46
	38

	 Radio
	4
	15
	9
	7
	14
	9

	 NGO
	1
	7
	6
	1
	2
	2

	 Employment exchange
	1
	3
	3
	7
	11
	5

	 Religious or caste organization
	2
	10
	7
	8
	7
	6

	(C) Individually paid-for resources

	 Specialized career counselors
	3
	12
	2
	10
	7
	3

	 Career guide books
	6
	15
	19
	18
	17
	16


Table 11: Aggregate Score on Class X Board Examination
	
	
	Average
	Lowest 
	Highest 

	Institution
	Tier
	
	
	

	B
	Tier 2
	79.7
	40.0
	94.0

	C
	Tier 2
	72.0
	46.0
	91.0

	D
	Tier 3
	76.0
	57.0
	91.0

	E
	Tier 3
	75.0
	43.0
	99.0

	F
	Tier 4
	81.0
	35.0
	96.0


Table 12: Learning Ability of Children aged 8-11

(percent of all children)

	 
	Average years of schooling accomplished (14 years old)
	Reading Ability 

(if the child is able to read a word or more, not merely a just letter, in any one of the given languages) 
	Writing Ability (writes not more than two mistakes) 
	Computational Ability 

(basic addition and subtraction)
	English Language Proficiency 

(if the child is able to read a word or more, not merely just a letter)

	URBAN 
	6.9
	81.2
	74.0
	61.4
	16.2

	Population size 
	 
	 
	 
	 

	>1million
	7.0
	80.3
	73.4
	62.1
	19.9

	>.2m-<=1m
	7.0
	84.0
	76.1
	63.9
	18.1

	>50k-<=.2m
	6.9
	80.2
	72.3
	58.2
	15.2

	<=50k
	6.7
	80.6
	74.4
	61.7
	13.0

	
	
	
	
	
	

	RURAL 
	6.1
	71.8
	62.1
	43.0
	2.4

	Distance to nearest town  
	 
	 
	 
	

	<=5km
	6.5
	74.6
	65.9
	46.7
	3.5

	>5 to <=10 km
	6.3
	72.8
	63.4
	44.8
	2.7

	>10 km
	5.9
	70.0
	59.7
	40.4
	1.8











NCAER data, 2004-05 survey
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� By 2020, this industry aims to provide employment, directly and indirectly, to as many as 30 million individuals, according to the future outlook developed by NASSCOM, this industries’ apex national association; see http://www.nasscom.in/future-outlook


� For these and other trends related to engineering education in India, see the 2007 report by Rangan Banerjee and Vinayak P. Muley, titled ‘Engineering Education in India: Draft Final Report,’ available at �HYPERLINK "http://www.ese.iitb.ac.in/EnEdu.pdf"�http://www.ese.iitb.ac.in/EnEdu.pdf�. 


� See, for example, Birdsall and Graham (2000); Corak (2004); Hout and DiPrete (2006); Morgan (2006); and Roemer (2004).


� See, for instance, Bowles and Gintis (2002); Erickson and Goldthorpe (1992, 2002); Hout (2006); Jantti, et al. (2005); OECD (2010); Solon (2002); and Smeeding (2005).


� See, for example, Castaneda and Aldaz-Carroll (1999); Graham (2000); Grawe (2004); Moser (2009); Perlman (2011); Quisumbing (2006); and Torche (2010).


� A fuller description of this test, as well as details about the innovative company, Aspiring Minds, that has designed and which administers this test, are available at the web site: www.aspiringminds.in/ 


� Almost all the faculty teaching at the Tier 1 institution have a PhD degree, most from highly-ranked institutes in India and abroad. Fewer than 50 percent of Tier 2 faculty, less than 25 percent of Tier 3 faculty, and only a handful in Tier 4 institutions have PhDs. Students’ employment prospects also vary considerably in terms both of the prospects of getting a job within six months after graduation and average starting salaries. (See in this regard the National Employability Report for Engineering Graduates 2011, available at � HYPERLINK "http://www.aspiringminds.in/docs/national_employability_report_engineers_2011.pdf" �www.aspiringminds.in/docs/national_employability_report_engineers_2011.pdf�). Average AMCAT scores in modules related, respectively, to logical ability, quantitative ability, and computer programming decrease monotonically from higher-tier to lower-tier colleges. For instance, average scores for logical ability in Tier 2, 3, and 4 colleges are, respectively, 539, 484, and 436 points. Finally, the results of chi-square tests run on the tables presented below also show how these institutions and tiers are significantly different from each other in respect of multiple characteristics.


� Roethboeck, et al. (2001), cited in Upadhya (2007).


� India is divided into 604 administrative districts. Districts, particularly rural ones, are further divided into tahsils or talukas, the headquarters of which are often large villages and may sometimes be small towns.


� A school was classified as rural for this analysis if it is located in a village or at a taluka/tahsil headquarters. Schools located at district and state capitals and metro cities (along with the tiny number reported to be outside India) were classified as urban. Since not all taluka/tahsil headquarters are truly villages (some are, in fact, small towns), the analysis presented below may over-estimate the representation of rural students.


� Government as well as private schools can be heterogeneous in nature, e.g., government schools in India include both the elite Kendriya Vidyalayas as well as single-teacher village schools. These differences in school quality need to be examined further, something we are unable to do, given limitations in our data. We thank an anonymous reviewer for pointing out this essential fact, to which we will return in the concluding section.


� This name, like other interviewees’ names, has been made up for the sake of confidentiality.


� Incomes are particularly hard to recall accurately, and particularly within rural contexts, may have little relationship with average wellbeing, both because regular income streams are hardly typical of such livelihoods and on account of wide seasonal fluctuations. Thus, assets were preferred as a means of comparing material wellbeing. Clearly, this asset measure is also only an approximation of wellbeing. In the analysis that follows, we supplement this measure with other indicators. 


� Notice that these numbers do not add to 100 percent across rows. Apart from non-Hindus, who do not belong to any of these categories, many other interviewees also chose to not respond to this question. The numbers presented in Table 5 are thus not as complete or reliable as the other statistics presented above and below.


� In 2001, SCs constituted 16.2 percent of India’s population, and STs constituted 8.2 percent. See � HYPERLINK "http://censusindia.gov.in/Census_Data_2001/India_at_glance/scst.aspx" �http://censusindia.gov.in/Census_Data_2001/India_at_glance/scst.aspx�. The results in Table 5 also provide indication that not all engineering colleges may be abiding to an equal extent by the official policy of reservations of places for SCs and STs. Some of the colleges in our sample are privately-managed and these colleges, unlike government-operated ones, are not equally compelled by reservation policies. For more in-depth treatment of SC and ST engineering students, see Bertrand et al. (2010).


� This 2004 report, entitled ‘Science Career for Indian Women,’ is available at �HYPERLINK "http://www.ias.ac.in/womeninscience/INSA_1-17.pdf"�http://www.ias.ac.in/womeninscience/INSA_1-17.pdf�. 


� These figures were derived from Census of India 2001 (See Table C8: Educational Levels by Age and Sex for Population aged 7 and above, India 2001).


� These numbers do not add to 100 percent down the columns, because many students cited multiple information sources.


� In explaining why SCs have performed ‘better than STs in terms of educational levels, jobs and political representation,’ Sethi and Somanathan (2010: 1) similarly make reference to ‘the relative geographical isolation of the [scheduled] tribes.’


� It needs to be noted, however, that even as the numbers of rural-urban migrants is large and growing, the sheer size of the Indian population is such that the percentage of Indians living in rural areas has changed only very slowly, and according to the census of 2011, is still greater than 68 percent. 


� The related survey question inquired about the changes of residence that parents made for the purpose specifically of children’s education. Moves not related to education were inquired about separately.


� The full report from this inquiry is available upon request.
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