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Abstract 

The economic burden of higher education and its impacts on post-college income 

outcomes are addressed in this dissertation, especially with respect to institutional 

variances and the choice of students.  

Using data from the National Longitudinal Survey of Youth 1997 (NLSY97), the analysis 

closely combines detailed data on educational costs and financing with longitudinal 

information on people’s income trajectories following entry into the labor market.  

This empirical analysis examines the economic benefits of higher education based on 

income outcomes - the main outcome of college attending - and the total cost of attending 

university. To pursue this, the study develops multivariate regression models correlating 

post-college income to educational investment, measured in net cost and student debt, 

controlling for demographic and personal family characteristics.  

The results indicate that although the relationship between college and earnings is 

positively related to the level of educational expenditures and student debt incurred, these 

connections are economically modest and vary considerably by education institution. Yet, 

adding family background and socioeconomic factors, the explanatory influence of 

college type and educational expenses on earnings is largely attenuated, underscoring the 

role of choice and preexisting advantages.  

The results show that in general, higher education is a good investment, but not all of its 

economic performance depends on education expenses alone but is heavily influenced by 

many institutional aspects as well as individual starting conditions. Thus, this analysis 

adds to the conversation surrounding the economic value of educating citizens and the 

distribution of education in the U.S. education system.  
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Introduction 

Under the US government, university education is an essential step for getting in the 

workforce as well as for securing work opportunities. However, the high tuition fees also 

contributed to rely on external money, particularly student loans. 

Student debt has emerged in recent years as one of the largest economic and social 

challenges facing the country: it looms large over millions of people, accounts for a large 

share of the country's total private debt, and affects young adults' decisions, ranging from 

career choices to family planning. For this reason, even though educational investment is 

potentially profitable, it is associated with a financial risk that cannot be ignored. 

The aim of this thesis is to explore whether such investment is truly convenient and, if so, 

at what cost and under which conditions.  

The connection between student loans and income earned in the years after graduation is 

critical in assessing the sustainability of the American system of investing in education. 

Research Problem 

The Economic literature has long demonstrated that education generates positive returns 

in term of higher salaries, often measured as return to education. These studies have 

explored socio-economic factors to better understand the relationships between individual 

variables (gender, ethnicity, family background) and future income.  

However, an analysis that considers only income benefits gives an incomplete picture of 

educational yield. In fact, achieving a degree entirely paid for by family would not be the 

same as completing it with a substantial debt that would need to be repaid over many 

years. 

The heterogeneity of higher education institutions also complicates the problem further. 

Public universities usually charge lower tuition fees, whereas private institutions, 

particularly non-profit colleges, are associated with higher cost. Hence, the question of 

whether the higher debt levels that are generally borne by the private university are 

compensated by a proportionately higher future income compared to those of the public 

institution, or if financing costs indeed reduce the return on an educational investment in 

the longer term, becomes salient to discuss. 
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Thesis objectives 

Therefore, this research aims to assess the income benefits and financial costs of 

university education (the net return on university education) through the development of 

an analytical model based on these aspects.  

Specifically, this thesis seeks to: 

• Examine whether student debt is positively associated with post-college earnings 

and assess the economic magnitude of this relationship after controlling for 

individual and family background characteristics; 

• Make a comparison between different types of universities (public, private for 

profit and private non-profit); 

• Distinguish the role of student debt from that of family-funded educational 

investment by jointly analyzing net educational costs and family background 

characteristics and evaluate how these factors shape the economic returns to 

higher education. 

These questions are not only about academic relevance but also carry important policy 

implications. If the financial impact of the debt burden comes at the cost of individuals 

from a high net income, then it is worthwhile considering the sustainability of the existing 

financial model of American higher education.  
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1. Student Debt and Returns to Education: Theory and Evidence 

In the United States, student debt has grown significantly over the past 30 years. 

Currently, the loans contracted to finance university education exceed $1.7 trillion. It is 

the second most significant type of household debt, second only to mortgages, and is 

greater than other types of loans, including credit card balances and auto loans (Moschini 

& Phelan, 2022). 

This phenomenon is hardly marginal. It affects roughly one-third of adults who are under 

the age of thirty and, in many cases, continues to burden families into middle age. That’s 

why student debt is an economic as well as a social and political problem. The reliance 

on loans has shaped the transition into full adulthood of young people, affecting people's 

career choice, housing choices, savings habits, and family plans (Schak, Wong & Fung, 

2020).  

Loans expanded access to higher education as well-making attending a university 

possible for students with less wealth on the one hand. Conversely, they imposed an 

individual financial liability that can counteract or diminish the potential gains from 

higher education. So, debt becomes part of the evaluation of the educational investment. 

1.1 Theory of return 

The economic literature has long emphasized that education generates positive economic 

returns, primarily in the form of higher future earnings. 

Becker (1964) has developed the human capital framework where education is viewed as 

an investment decision: families and individuals incur costs in the present, such as tuition 

fees, forgone earnings and effort, to gain higher expected income, productivity and 

employment stability in the future.  In this perspective, the profitability of education can 

be evaluated by comparing the stream of benefits and cost over time, similarly to other 

forms of capital accumulation.  

Ian empirical foundation of this approach is provided by the Mincer's earnings equation  

(Mincer, 1974) which relates individual wages to years of schooling and labor market 

experience. A large body of empirical evidence based on this framework finds that each 

additional year of education is associated with an average increase of approximately 7-

10%. This result has often been interpreted as evidence of a wage premium accruing to 

higher education and has supported the widespread view that university education 
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represents a highly profitable investment. 

However, there are alternative theoretical perspectives that investigate whether observed 

wage differentials fully reflect productivity gains. According to the signaling theory 

(Spence, 1973), educational credentials may act primarily as a signal of individuals 

‘innate abilities rather than as a mechanism that directly enhances productivity. Based on 

this theory, more able individuals are more likely to complete higher levels of education, 

and part of the observed return to schooling reflects selection effect rather than casual 

impacts. 

Another key perspective is provided by credentialist or institutional theories, which place 

greater emphasis on the role of degrees as formal requirements in the labor market, 

regardless of the actual skills acquired during education. In this case, the economic value 

of education depends not only on human capital accumulation but also on institutional 

reputation and labor market conventions. 

Despite their differences, all these interpretations converge to the key conclusion that 

measuring the Gross Return to Education – the average distance between graduates and 

non-graduates – is not sufficient for understanding the entire picture. As Webber (2016) 

emphasized, two graduates with the same income may face very different economic 

outcomes depending on the cost incurred to obtain their degrees. Tuition fees, financing 

methods and the accumulation of student debt affect the net profitability of educational 

investments. 

This distinction is particularly relevant in the United States, where tuition levels are high 

and student loans represent a primary financing instrument. In this context, evaluating the 

return to education requires moving beyond gross income comparisons and explicitly 

accounting for educational costs, opportunity costs and debt repayment. These 

considerations motivate the empirical strategy adopted in this thesis, which combines 

income outcomes with measures of educational costs in order to estimate the net return 

to higher education across different types of institutions. 

1.2 Recent evolution of student debt  

Over the past four decades, in the USA, the financing of university education has 

undergone a profound transformation. Student loans, once a marginal instrument used by 

a limited share of students, have become the primary mechanism through which 

households finance university education. This shift reflects both the sharp increase in 
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tuition costs and the gradual retrenchment of public funding, which has transferred a 

growing share of educational expenses from the public sector to individuals and families. 

The growth of student debt has been particularly pronounced since the 1980s, coinciding 

with sustained increases in tuition fees that have consistently outpaced inflation and 

household income growth. As documented by data from the Survey of Consumer 

Finances, the ratio of student debt to disposable income increased from 12% in 1989 to 

32% in 2010 and moderately increased in the subsequent years (Aladangady et al., 2023). 

This trend signals a structural change in the higher education system rather than a 

temporary fluctuation, indicating that borrowing has become an integral component of 

the educational investment decision. 

A central driver of this transformation has been the growth in educational prices. Between 

2000 and 2016, tuition fees increased by ∼ 67%, while the cost of board and lodging rose 

by about 43% (Despard et al., 2016). Over the same period, wage growth did not keep 

pace with these increases, widening the gap between household resources and the cost of 

college attendance. Unlike many Organization for Economic Co-operation and 

Development countries (OECD), where rising educational costs were partially offset by 

stronger public funding, the United States experienced a relative decline in state-level 

support, leading universities to raise tuition fees directly on households.  

Policy choices have played a central role in this evolution, especially in the mid-2000s 

with the increase in federal borrowing limits caused by the expansion of Stafford Loans. 

By relaxing credit constraints, these reforms broadened access to higher education, 

enabling many students from middle- and low- income families to enroll in college. At 

the same time, however, they increased individual exposure to repayment risk, especially 

among students attending more expensive institutions or those with lower completion 

probabilities (Ionescu and Simpson, 2016). While access to university education become 

more inclusive, default rates also increase, particularly among private loan borrowers and 

non-completers. 

Furthermore, student debt is not evenly distributed across the income spectrum and 

evidence from the Survey of Consumer Finances shows that more than half of total 

student debt is held by families in the upper segments of the income distribution, whereas 

lower-income households account for a considerably smaller share (Moschini and 

Phelan, 2022). However, nominal debt levels alone do not fully capture the economic 
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burden of borrowing. Higher-income families often accumulate larger amounts of debt—

frequently associated with attendance at more expensive private institutions or longer 

educational paths but face lower relative financial strain due to stronger lifetime earning 

prospects and greater access to intergenerational support. 

This observation has led to the adoption of a “lifetime wealth” perspective, according to 

which debt should be evaluated relative to expected lifetime income rather than in 

nominal terms (Moschini and Phelan, 2022). From this point of view, a graduate with 

high earning potential may sustain substantial debt without severe financial distress, 

whereas even modest debt may represent a significant constraint for individuals with 

limited income prospects and low family wealth. Therefore, the same nominal debt 

amount can imply very different economic consequences depending on the borrower’s 

socioeconomic trajectory. 

Institutional differences reinforce this heterogeneity too. In fact, students attending public 

universities typically incur lower debt levels due to lower tuition and greater access to 

state support, while those enrolling in private for-profit institutions often accumulate 

higher debt and face weaker labor market returns. Looney (2021) documents that for-

profit institutions disproportionately enroll students from disadvantaged backgrounds and 

are associated with higher default rates and lower completion outcomes. For many of 

these borrowers, debt does not function as a pathway to upward mobility but rather as a 

mechanism that may reinforce existing inequalities. 

Taken together, these developments suggest that the recent growth in student debt cannot 

be interpreted merely as an aggregate expansion of borrowing. Instead, it represents a 

structural transformation in the financing of higher education, characterized by 

substantial heterogeneity in both borrowing patterns and economic consequences. 

Understanding who borrows, how much they borrow, and under which institutional 

conditions is important to evaluate the net return to education. This perspective motivates 

the empirical analysis of his thesis, exploiting the longitudinal data to examine the 

relationship between educational costs, financing choices and post-graduate income 

outcomes across different types of institutions. 

1.3 Individual debt 

Student debt represents a financial obligation that extends beyond the period of education 

and may influence economic behavior after graduation. Unlike tuition costs paid upfront 
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or financed through family transfers, student loans generate repayment commitments that 

accompany individuals during their early working years, potentially shaping labor market 

decisions and economic outcomes. 

From a theoretical perspective, student debt may affect post-graduate income through 

several channels. On the one hand, borrowing can relax credit constraints during college, 

allowing individuals to enroll in higher quality institutions or complete longer educational 

paths that yield higher expected earnings, and, in this sense, debt may be positively 

correlated with income if it enables access to more productive forms of education. On the 

other hand, repayment obligations can act as a constraint after graduation, limiting 

occupational choices and increasing sensitivity to short-term income needs. 

Empirical studies suggest that indebted graduates tend to prioritize jobs with higher 

immediate pay to service their loans, potentially at the expense of longer-term career 

development or positions aligned with individual skills and preferences. Rothstein and 

Rouse (2011) show that higher student debt reduces the likelihood of choosing lower-

paying public interest jobs, indicating that repayment obligations can influence 

occupational sorting in early career stages. More broadly, debt has been associated with 

lower risk-taking behavior and reduced entrepreneurial activity, suggesting that 

repayment commitments may affect not only initial job choice but also long-term career 

trajectories (Krishnan and Wang, 2019). Furthermore, these effects are heterogeneous 

and depend on both the amount of debt and the economic context in which repayment 

occurs (Lochner and Monge.Naranjo, 2016; Yannelis and Tracey, 2022). 

A further distinction concerns the difference between total educational costs and student 

debt. Debt reflects only the portion of educational expenses financed through borrowing 

and represents an imperfect proxy for the overall investment in education (Avery and 

Turner, 2012). Total educational cost include tuition, living expenses, opportunity costs 

and may be potentially covered by family transfers, grants or other forms of non-

repayable aid. For this reason, focusing exclusively on debt may lead to a distorted 

assessment of the profitability of college attendance (Webber, 2016). Two individuals 

with similar debt levels may, therefore, have faced very different total costs depending 

on family contributions, scholarships and institutional aid. On the other hand, students 

from wealthier households may incur relatively low debt despite attending high-cost 

institutions due to greater access to private resources. As a result, understanding the 

economic implications of borrowing requires situating debt within the broader structure 
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of educational financing of a lifetime income prospect (Lochner and Monge-Naranjo, 

2016). 

These considerations highlight the reason why the relationship between debt and post-

graduate income is ambiguous and influenced by individual characteristics and 

background conditions, motivating the empirical analysis conducted in the subsequent 

chapters that aims to disentangle the role of debt and educational costs from other 

determinants of income outcomes. 

1.3.1 Capital accumulation and savings 

A central channel through which student debt affects individual economic outcomes is 

capital accumulation since, even when educational investments generate positive income 

returns, the presence of repayment obligations can significantly reduce individuals’ 

capacity to save and accumulate wealth during the early stages of their working lives. 

Monthly loan payments absorb a portion of disposable income that could otherwise be 

allocated to savings, asset accumulation, or long-term investments. 

Individual student debt accumulates less wealth than comparable individuals without 

debt, even when holding education and income constant. Based on data from the Survey 

of Consumer Finances, Dettling, Goodman, and Reber (2017) document substantial gaps 

in net worth between indebted and non-indebted households, underlying that debt 

repayment crowds out both short-term savings and long-term asset accumulation. Similar 

findings are reported by Elliot, Grinsteing-Weiss and Nam (2013), who show that student 

debt is associated with delayed homeownership and lower levels of housing equity. 

These effects are important in the context of university financing, as the burden of student 

debt is typically concentrated in the years immediately following graduation, when 

earnings are relatively low and individuals face key lifecycle decisions. As a result, two 

individuals with similar post-graduate income, may experience different economic 

trajectories depending on their debt burden and access to family resources, reinforcing 

the importance of considering wealth and background conditions alongside income 

outcomes when evaluating the return to education. 

1.3.2 Hardship and psychological wellness 

Beyond its direct financial implications, student debt may also affect individual economic 

outcomes through material hardship and psychological stress. Repayment obligations can 

generate persistent financial pressure, particularly among individuals with limited income 
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or weak family support, increasing the likelihood of difficulties in meeting basic expenses 

such as housing, healthcare and utilities (Despard et al., 2016). In this sense, debt does 

not only represent a financial liability but also a source of ongoing economic vulnerability 

during the early stages of the life cycle. 

Researches highlights that financial strain associated with debt is linked to higher levels 

of stress, anxiety and perceived economic insecurity (Sweet et al. 2013; Walsemann et 

al., 2015). These burdens may influence economic behavior by increasing risk aversion 

and encouraging more defensive decision-making. In the context of labor market choices, 

indebted individuals may prioritize income stability and immediate earnings over job 

matches that offer higher long-term returns but involve greater uncertainty or delayed 

compensation (Rothstein and Rouse, 2011). As a result, student debt may influence not 

only income levels but also income trajectories over time by shaping occupational sorting 

and mobility patterns. 

All these effect, depend on both the amount of debt and the broader economic context in 

which repayment occurs. Borrowers from disadvantage backgrounds, who typically face 

lower earnings and limited access to family financial buffers, are more exposed to 

repayment risk and may experience stronger behavioral responses to debt obligations 

(Lochner and Monge-Naranjo, 2016; Yannelis and Tracey, 2022). Consequently, similar 

levels of nominal debt may generate very different economic and psychological 

consequences across individuals. 

These mechanisms provide an important theoretical rationale for interpreting income 

outcomes in addition to the background characteristics and the financial constraints since 

they reinforce the idea that the relationship between debt and earnings is mediated by 

broader economic and social conditions rather than operating as a simple mechanical link 

between borrowing and wages. 

1.4 Social and ethnic inequalities in the university's loans system  

While the previous section focused on individual-level effects of student debt, this section 

turns the analysis to group-level effects. It looks at how borrowing perpetuates social and 

ethnic inequalities. 

The student loan system in the United States does not impact the population uniformly; 

instead, it is one of the primary ways in which social and ethnic inequalities are re-

enacted, and frequently exaggerated, as people enter adulthood. Pre-existing disparities 
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in family income, accumulated wealth, parental education, and local labor market 

conditions interact with funding for higher education to result in increasingly different 

outcomes for distinct social groups. 

A core feature of differentiation concerns family wealth, often a more significant 

determinant of financial vulnerability than income itself. Moschini and Phelan (2022), 

emphasized the fact that African-American and Latino families hold much lower average 

amounts of wealth than the white population. This means that without loans, the ability 

to pay for higher education diminishes dramatically. In addition, students without a strong 

safety net in their savings are less likely to be able to absorb unexpected economic and 

financial blows when they decide to pursue their academic career; thus, student loans 

become even more burdensome and even more dangerous. 

Inter-generational wealth theory is thus an interpretative concept to explicate these 

effects, as one finds lack of family assets erodes the resilience to income variability, 

increases credit dependence. For marginalized students, and even for low-wealth 

students, debt is seen as a financial liability that limits freedom of choice and creates 

increased exposure to economic danger. In this respect, the weakness is less of a 

numerical dimension of debt than of the patrimonial setting in which debt is implicated. 

1.4.1 The role of institutions: divergent university pathways 

The type of university the student attends, especially one within which they received their 

lower education, for the same socio-ethnic background, is another mechanism by which 

the structural inequalities are perpetuated. A number of works, such as Looney’s (2021), 

demonstrate that African-American and Latino students in particular are 

disproportionately drawn to flexible programs, short curricula, and more aggressive 

marketing strategies to attend for-profit colleges. Still, these schools are generally known 

for high tuition prices, low completion rates, and dismal employment results. 

In contrast to the factors examined above, this dimension has an explicitly distributive 

character: ethnicity or social status affects not only the quantity but also the quality of 

debt contracted. A student may pursue degrees at schools with low labour-market value 

and is therefore more susceptible to financial distress because their school has earned 

returns below average and less certain. The theories of credentialism and institutional 

capital focus on the degree having low value in terms of the skills it provides and not only 

depends on the identity of the University, the type of institution, and the broader social 
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context in which the credentials are perceived. 

In such a context, students of ethnic minorities are doubly disadvantaged: they borrow 

more from more expensive institutions and receive less at the same time, because those 

institutions are less economically productive. 

Another source of inequality is the rate of university completion. According to Despard 

et al.  (2016), African Americans and Latino students tend to skip their studies more 

frequently for financial and family-related reasons and to some extent for work pressures, 

or to accommodate a work context. That transition can be especially dangerous for 

dropping out since, those who leave school without a degree, retain the debt they 

accumulated but do not receive the financial benefit of higher education. 

From a sociological perspective, this phenomenon can be analyzed through the lens of 

cumulative constraints: the disadvantages from the start have cumulative consequences; 

they gradually become more than disadvantages as they exacerbate in higher education. 

Debt reduced without a degree thus emerges as one of the first indicators of financial 

vulnerability’s strongest effects, particularly among minorities. 

1.4.2 Ethnic differences in debt and default rates 

The literature also documents substantial differences in both debt levels and default rates 

across ethnic groups. Hamilton et al. (2020) show that African-American students not 

only contract higher average debt but also default at significantly higher rates than their 

white peers. This gap extends beyond differences in current income and reflects a set of 

structural factors, including: 

• Limited professional opportunities after graduation; 

• Discrimination in the labor market; 

• Reduced access to stable and well-paid employment; 

• Weaker intergenerational financial support. 

These mechanisms are consistent with theories of structural inequalities. In fact, student 

debt does not operate in a vacuum but interacts with a socioeconomic system already 

marked by disparities in income, wealth, and social capital. 

The concept of lifetime wealth proposed by Moschini and Phelan helps to explain how 

two individuals with identical debt levels may face vastly different repayment capacities. 
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As African-American and Latino students face lower future income expectations, the 

actual debt burden is heavier, deepening pre-existing inequalities that are already there 

by a long shot. 

1.4.3 Psychological consequences and well-being 

The psychological consequences of student debt further contribute to unequal post-

graduate outcomes across socioeconomic and ethnic groups. Financial obligations 

associated with loan repayment can generate persistent stress, anxiety and perceptions of 

economic insecurity, particularly among individuals with limited income prospects and 

weak family support (Hamilton et al., 2020). These effects tend to be more pronounced 

for minority borrowers, who face higher default risk and more unstable labor market 

conditions (Field, 2009). In this context, student debt operates not only as a financial 

constraint but also as a psychological burden that shapes expectations, perceived 

opportunities and economic behavior. 

From a theoretical point of view, such patterns would be consistent with the model of 

intergenerational mobility by Blau and Duncan (1967), since when access to education 

depends on the accumulation of high debts, educational credentials lose the capacity to 

break the link between family background and occupational outcomes. As a result of this, 

debt becomes a form of continuation rather than rupture, transforming into an institution 

of inequality. 

Research by Dettling et al. (2022) also demonstrates that this impact is still felt more by 

indebted individuals and in subsequent generations. In that case, indebted parents save 

less, accumulate less wealth, and have less to offer financially to their children. In this 

way, student debt may well reproduce the intergenerational transmission of inequities, 

and the common perception of higher education as a driver for social mobility may be 

distorted. 

Overall, student debt does not just mirror current inequalities; it frequently exacerbates 

them. In fact, its effect varies considerably by the ethnic background, family wealth 

levels, type of education attended, and conversion ability, of educational qualifications, 

and of the available skills in the labor market. Each of these differences shows that student 

debt is anything but a “neutral” channel of entry to higher education; it is a mechanism of 

selective access that perpetuates existing social and economic discrepancies. 
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1.5 Macroeconomic Impact of Student Debt on the Aggregate Economy  

While the previous sections were concentrated on the individual effects and mechanisms 

of student debt, this section addresses its macroeconomic implications. Education 

borrowing has been growing beyond all expectations in the previous few decades, 

reaching more than $ 1.6 trillion, making it the third-largest category of household debt 

in the United States, with an average balance of approximately $38,000 per borrower 

(Federal Reserve Bank of New York, 2023). This expansion raises questions about how 

educational borrowing interacts with aggregate demand, wealth accumulation, and labor 

market dynamics. 

From a human capital perspective, borrowing facilities access to higher education and 

potentially to more productive career paths. A large body of evidence shows that college 

graduates earn an higher wage than high school graduates and experience lower 

unemployment rates (U.S. Bureau of Labor Statistics, 2023). Estimated private rates of 

return to tertiary education range between 14% and 36% (Psacharopoulos and Patrinos, 

2018), suggesting that investment in education can enhance individual productivity and 

contribute to long-run economic growth.  

At the same time, debt-financed human capital accumulation may generate sort- and 

medium-term constraints. Repayment obligations reduce disposable income and may 

limit consumption, in particular among younger household. Using exogenous variation in 

student loan policy, Di Maggio, Kalda and Yao (2019) show that reductions in student 

debt are associated with significant increases in consumption, consistent with a debt-

overhang mechanism. In this framework, indebted individuals may face tighter credit 

constraints and postpone major expenditures, such as housing or durable goods purchases 

(Dynan, 2012; Mian and Sufi, 2014). 

These financial constraints can also affect labor market behavior due to repayment 

obligations that may encourage more conservative career choices, reducing risk-taking 

and entrepreneurial entry (Krishnan and Wang, 2019). Moreover, debt may influence 

occupational sorting, as individuals prioritize income stability and immediate earnings 

over alternative career paths (Rothstein and Rouse, 2011). Such mechanisms suggest that 

the relationship between student debt and income is not necessarily linear and may depend 

on the interaction between borrowing, expected earnings, and background characteristics. 
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Student debt is also closely tangled with wealth inequality as shown by data from the 

Survey of Consumer Finances illustrating that households carrying student debt have 

substantially lower median net wealth than the national average (Federal Reserve, 2022). 

Over the past three decades, the share of total household wealth held by individuals under 

40 has declined, while the prevalence of student debt among younger households has 

increased markedly. These patterns indicate that educational borrowing operates within a 

broader context of intergenerational wealth disparities, which may shape both educational 

choices and post-graduate economic outcomes. 

Taken together, the literature points to an ambiguous macroeconomic relationship 

between student debt and income. On the one hand, borrowing enables access to higher-

return educational investments while, on the other hand, repayment obligations may 

constrain consumption, mobility, and occupational choices. Disentangling these opposing 

mechanisms requires an empirical framework that jointly considers educational costs, 

financing choices, institutional heterogeneity, and background characteristics. The 

following chapters develop such a framework using longitudinal microdata. 

1.6 The current political debate on student debt in the United States  

The growing burden of student debt in the United States – over 40 million debtors totaling 

about $1.6 trillion in 2020 - has sparked a robust political debate over possible reforms 

(Federal Reserve Bank of New York, 2023). More recently, three main lines of action 

have emerged: 

1) Partial or total forgiveness of student debt; 

2) Reform of income-driven repayment plans (IDR); 

3) Structural cost containment policies. 

Each proposal is supported by distinct arguments and receives precise criticisms, 

frequently centered around concerns related to distributive justice and economic 

resilience reflecting different interpretations of the economic role of student debt. 

Advocates of debt forgiveness argue that repayment obligations constrain consumption, 

mobility, and household formation, and that broad relief could stimulate aggregate 

demand and reduce wealth disparities (Kelton et al., 2018). Micro-level evidence suggests 

that reductions in debt burdens may influence savings behavior, housing decisions, and 

occupational choices (Jabbari et al., 2023) and, from this perspective, student debt 
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operates primarily as a drag on economic activity. 

However, critics emphasize distributive concerns. Since higher-income individuals often 

hold larger nominal debt balances, particularly for graduate and professional degrees, 

broad forgiveness may disproportionately benefit upper-income borrowers (Catherine 

and Yannelis, 2020). This raises questions about equity and the efficient allocation of 

public resources and the debate thus centers not only on macroeconomic stimulus effects 

but also on who ultimately gains from debt relief. 

Income-driven repayment plans represent an intermediate approach, linking repayment 

to realized income and providing insurance against adverse labor market outcomes. The 

theoretical framework developed by Lochner and Monge-Naranjo (2016) highlights the 

trade-off between credit access, repayment protection, and fiscal sustainability in optimal 

loan design. While such schemes may reduce default risk and concentrate benefits among 

lower-income borrowers, concerns remain regarding moral hazard and potential tuition 

increases (Cellini and Goldin, 2014). 

Cost-containment policies address the upstream determinants of borrowing by targeting 

tuition growth and institutional incentives. Empirical evidence shows that reductions in 

net price increase enrollment and persistence, particularly among disadvantaged students 

(Deming and Dynarski, 2009). However, the extent to which public subsidies translate 

into lower net costs rather than higher institutional spending remains contested. 

Overall, the political debate reflects a fundamental tension between two views of student 

debt: as a productive investment that enhances human capital and long-run earnings, and 

as a financial burden that constrains consumption and reinforces inequality. Resolving 

this tension requires empirical evidence capable of distinguishing between income gains 

associated with educational investment and income constraints generated by repayment 

obligations. The analysis developed in the following chapters contributes to this 

discussion by examining the relationship between educational costs, financing choices, 

and post-graduate income outcomes within a multivariate framework. 

1.7 Research gap and thesis positioning 

The economic literature has continued to stress the high educational returns of university 

education in terms of students’ future income (e.g., Card; Heckman et al.). However, the 

last decade has been an unparalleled boom in student debt. The average debt that 

graduates have in the United States now exceeds $30,000 and the total student loan debt 
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is at record highs even exceeding credit card debt and surpassing $1,200 billion.  

This has sparked discussions about the long-term sustainability of investments made at 

university: a degree may be a great investment on average, but not all students, especially 

those with considerable education expenses and debt burdens, produce good to 

meaningful financial returns.  

Many studies have focused on areas of this association. For instance, it has been 

demonstrated that the cost of borrowing affects post-graduate career choices: graduates 

with debt tend to favor initially more lucrative jobs rather than careers in the public or 

non-profit sectors, presumably to better manage their loan repayments, as observed by 

Rothstein and Rouse and Minicozzi. Other research has examined the disparities between 

university types: college graduates in for-profit are associated with lower average 

earnings and a higher rate of unemployment than students in similar public or private non-

profits. Additionally, graduates of for-profit colleges tend to accumulate more debt and 

experience higher default rates on student loans. 

Furthermore, contributions such as Avery & Turner (2012) highlight that certain students 

end up borrowing excessively or inadequately compared to their anticipated benefits. By 

contrast, research on credit constraints, as the one by Lochner & Monge-Naranjo, 

emphasizes the role of financial access in influencing students' choice of education and 

decision-making trajectories. However, there is a shortage of comprehensive evidence of 

the net returning experience of tertiary education in the extant literature. Such an 

assessment must include both the post-graduate earnings and the size of the cost incurred. 

This research gap is precisely what the present thesis seeks to address. In the subsequent 

chapters, an empirical analysis is conducted using longitudinal data from the National 

Longitudinal Survey of Youth 1997 (NLSY97) to integrate income outcomes with the 

overall cost of higher education. This analysis provides an estimate of the contribution of 

income from post-graduation achievements on the educational outlay for university 

education for those who graduate between public, private non-profit, and for-profit 

institutions. Transitioning from theory to empirical analysis allows for the evaluation of 

the net return to educational investment across segments of the U.S. higher education 

system. Comparative tables and graphs are used to support the discussion, for instance, 

comparing average post-graduation income and average educational costs across 

institution types, to enable the reader to comprehend the magnitude of the differences.  
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2. Data, Methodology, and Empirical Strategy 

2.1 Data Source: NLSY97 

The National Longitudinal Survey of Youth 1997 (NLSY97) began in 1997 with a 

representative national sample of 8,984 young Americans born between 1980 and 1984. 

At the start of the inaugural survey (the end of 1997), the ages were 12 to 16. Then, the 

individuals were followed with yearly surveys from 1997 to 2011, followed by biennial 

surveys until the last survey in 2022. The longitudinal data panel allows continuous 

observation of the developmental evolution of the educational and work biographies of 

the young respondents interviewed between adolescence and adulthood, which is difficult 

to accomplish with cross-sectional data.  

The survey provides detailed information on the educational history of the individual 

student. Furthermore, it collects information on their primary and secondary school 

education, university and graduate studies, employment history and socioeconomic 

background, thereby, it allows to gather a wide-ranging information on various aspects 

of education, employment, family dynamics and more. This dataset is derived from a 

consistent cohort of young individuals over multiple years. Given these benefits, the 

NLSY97 is a popular empirical resource for analyzing the school-to-work transitions and 

later educational paths and outcomes that have a strong potential for long-term use in 

educational research across disciplines. 

For all these factors, this dataset is particularly suitable for this research because it allows 

tracing the trajectory over time of each individual student's time in university education 

and economic outcomes. Firstly, this data can be used to trace those who have continued 

their studies and the sort of institution they attended, since the NLSY97 records, for each 

interviewee, identify the type of college attended and make a distinction between the 

public, private non-profit, and private for-profit institutions. This enables the 

segmentation of the sample by the sector of the university institution and facilitates the 

comparison of the results. Secondly, we can observe the accumulation of students’ debt, 

costs incurred for the education, and the trajectory of income, among the same individuals 

on average as they get into their career after their education.  

Notably, the National Longitudinal Survey of Youth 1997 (NLSY97), contains an 

extensive assessment of student (and family) indebtedness such as debts borrowed, 

financial contributions received and revenue for employment captured every year after 
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entering the labor market. Furthermore, including numerous variables related to family 

and socioeconomic backgrounds for each respondent facilitates the analysis of factors 

such as household income, parental educational attainment, ethnicity, and gender. This 

comprehensive dataset provides the necessary variables to investigate the research 

question, namely the relationship between college type, accumulated debt and costs, and 

postgraduate income. 

2.2 Sample Selection and Variables Construction  

The current analysis focuses on the sub-sample of people who have completed a 

university education. No additional restriction was placed on the minimum/maximum age 

of subjects since this information is homogeneous within the sample under consideration 

and not necessary for the purpose of the analysis. The final sample size employed, after 

a comprehensive data cleaning process, is 6,355 valid observations.  

The important variables of interest namely income, student debt, net cost and type of 

college have been put together to represent the salient components of the economic return 

on university education and study funding. 

2.2.1 College type 

The college type variable is a categorical variable that describes the type of university 

each person mainly attends, and it is formed by specifying, for each subject, the type of 

college where the person spent the majority of their time. From an operational 

perspective, the dataset's annual information on the type of institution attended is used to 

assign each individual to the college category with the highest number of years of 

enrollment. However, if the educational trajectory has been heterogeneous among 

multiple institutions, the category assigned is the one corresponding to the institution 

attended for the longest duration. For example, someone who has gone to a private 

institution for one year and a public university for four years is classified as public, 

because they will have incurred the greatest debt and cost inherent in public colleges.  

There are three classes of college type, mutually exclusive, and these reflect the 

institutional classification of the U.S. university system adopted in the dataset: 

1) Public: universities that are primarily funded by state public funds, such as the 

University of California, Berkeley, or the University of Michigan; 

2) Private Non-Profit: distinguished by the absence of profit distribution and a 
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governance structure focused on an educational purpose, as exemplified by 

Harvard University or Yale University; 

3) Private For-Profit: Private institutions structured according to a profit-

maximizing corporate model, such as the University of Phoenix. 

This classification, derived from the mode of the type of institution attended, ensures a 

homogenous segmentation of the sample, enabling the comparison of results in a manner 

consistent with the nature of the institution. 

2.2.2 Income 

The income variable quantifies the remuneration received by each individual upon 

completing their educational pursuits. It is computed as the average annual income of the 

individual between 2011 and 2019. The duration of this interval was selected because it 

corresponds to the years in which the majority of the surveyed population had already 

completed their university education and were permanently integrated into the labor 

market, thereby having an income more representative of their initial job profile. In the 

main models, income is considered in absolute value; however, a logarithmic 

transformation of income is adopted only in robustness checks to account for the 

asymmetric distribution of income without altering its interpretability. 

2.2.3 Student debt 

The student debt variable represents the cumulative student debt incurred during 

university studies. In practice, it corresponds to the sum of all repayable student loans 

obtained by the individual during their university career. Both federal and private or 

institutional loans and any other source of funding reported in the financial forms of the 

survey are part of this aggregate. On the other hand, all financial aid that does not provide 

for repayment - such as grants, work-study programs, employer contributions, or personal 

resources -is not considered, in order to consider only the borrowed amount. In a similar 

way to income, the primary analysis of student debt relies heavily on absolute value 

(dollar amount), while the use of the logarithm of debt only extends to robustness 

analysis. 

2.2.4 Net Cost 

An accurate description of the costs of schooling is a prerequisite for an assessment of 

the economic impact of educational investment at the university level. Consistent with 
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the theory of human capital, the cost of education consists of the sum of two components: 

the net cost of financing and the opportunity cost of income lost in the years spent in 

study.  

Formally, the education expenses are represented by:   

𝑇𝑜𝑡𝑎𝑙 𝐶𝑜𝑠𝑡 = 𝑁𝑒𝑡 𝐶𝑜𝑠𝑡 + 𝑂𝑝𝑝𝑜𝑟𝑡𝑢𝑛𝑖𝑡𝑦 𝑐𝑜𝑠𝑡 

Net Cost is the direct monetary cost incurred by individuals in order to finance their 

university education. It is calculated by summing up all repayable student loans and out-

of-pocket payments, and this does not involve any type of non-repayable monetary aid 

such as grants, scholarships, work-study programs, employer contributions, and other 

forms of aid that are not repayable in the future. Based on this model, the analysis focuses 

on that portion of the educational expense that bears a long-term financial liability and 

directly impacts post-graduation economic circumstances. 

On the other hand, opportunity cost quantifies the income that individuals may lose by 

not entering immediately the labor market after attending college. According to the, 

opportunity cost is approximated as the average annual income of non-graduates 

multiplied by the length of their college career. In this analysis, the opportunity cost is 

calculated using an average annual income of $14,409.56 and a typical study duration of 

four years, resulting in a total opportunity cost of $57,638.24. 

This definition of total educational cost is consistent with previous studies utilizing NLSY 

data, where information about tuition and fees is often insufficient to fully capture the 

economic burden of higher education in economic terms. By incorporating net cost and 

opportunity cost, the analysis provides a more comprehensive representation of resources 

invested in university education. In order to estimate multivariate regression models, with 

respect to baseline specifications, interaction terms, and robustness verification, the 

empirical analysis focuses solely on the net cost component. This choice mirrors the aim 

of isolating the aspect of financial commitments that would lead to future repayment 

obligations, which tends to be directly related to post-graduation financial constraints 

rather than opportunity costs. 

2.2.5 Methodological Rationale 

The variables selected and the sample in this analysis are aimed at the purpose of 

consistently estimating the economic performance of university education. The key 

variables of postgraduate income and net cost represent a common way in the research 
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on return to education. This approach quantifies the benefits of educational investment 

after completion by identifying costs and financing elements that generate repayment 

obligations over time. This approach distinguishes between the resources that are non-

repayable transfers and other material costs, also known as economically material costs 

in terms of future financial constraints. 

Moreover, since the sample is split by university type, this allows for the heterogeneity 

of the US university system to be taken into account, as well as the degree to which the 

return on educational investments varies across university sectors. Such articulation is of 

particular importance for the empirical work that seeks to examine the moderating effect 

of the type of college on the relationship between the cost incurred and postgraduate 

income. 

2.3 Descriptive Statistics 

Before proceeding with the econometric analysis, descriptive statistics of the main 

variables of interest are given, as a first overview to the sample characteristics and the 

differences among types of higher education institution. 

2.3.1 College type 

The sample composition exhibits a marked preference for graduates from public colleges 

compared to other institutional categories. As shown both in Figure 2.1 and in Table 2.1, 

nearly 80% of individuals who have higher education come from public institutions, 

while private non-profit and private for-profit colleges collectively account for smaller 

proportions (approximately 11% and 9%, respectively). This distribution is in keeping 

with national data in the United States, where public institutions are the largest percentage 

and private non-profit institutions represent a minority but still significant portion, and 

for-profit institutions are typically 5-10% of members. 

Table 2.1: The table shows the number of individuals and the corresponding percentage for each type of college in the 

analyzed sample. 

College Type Number of respondents Percentage 

Public 5059 79.6% 

Private Non-Profit 694 10.9% 

Private For-Profit 602 9.5% 
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Figure 2.1: The figure shows the share of individuals who attended public, private non-profit and private for-profit 

colleges in the sample analyzed. 

2.3.2 Income 

Postgraduate income distributions exhibit significant disparities among student groups. 

The graduates of private non-profit institutions have the highest average incomes, 

followed by those from public schools, and students at for-profit colleges, who have the 

lowest average incomes. Figure 2.2 shows the distribution of the average annual income, 

calculated over the post-graduation years, across individuals in the sample. The boxplot 

illustrates a markedly right-skewed distribution, with a concentration of observations 

around $20,000 - $30,000 and a long upper tail pointing to high-income outliers. 

Furthermore, zero or very low average annual incomes appear to be available in a non-

negligible number of individuals, and this may be attributable to periods of 

unemployment during the observation window.   

Focusing on the average incomes category (Table 2.2), private non-profit college 

graduates earn approximately $38,500 per year, which is around 26% higher than public 

college graduates, who earn roughly $30,500 per year. By contrast, for-profit alumni earn 

an average of only $22,100 a year, which is around 28% lower than that of public college 

graduates. These descriptive differences — private non-profit graduates with much higher 

incomes than their public counterparts and at a particular income disadvantage for for-

profit graduates — are consistent with the literature. These results suggest a high level of 

heterogeneity in the economic returns from higher education, depending on the institution 

attended, providing a basis for later empirical investigation. 
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Table 2.2:The table shows the number of observations, the average income and the median income, calculated as the 

average of the annual earned income observed over the period 2011–2019 for each individual. 

College type Number of respondents Mean ($) Median ($) 

Public 5059 30564.34 23800 

Private Non-Profit 694 38498.74 30700 

Private For-Profit 602 22148.59 17421 

 

Figure 2.2: The boxplot shows the distribution of the average annual income for individuals who attended public, 

private non-profit and private for-profit colleges, highlighting median, dispersion and the presence of extreme values. 

2.3.3 Student debt 

Addressing the issue of student debt, the data demonstrate an extremely asymmetric 

distribution, characterized by a right-skewed tendency. Most students conclude their 

academic journey without accumulating any debt or with a low degree of borrowing, 

especially those who are enrolled in public schools. Notably, the median debt for public 

graduates stands at $0, indicating that at least half of them have not taken loans. By 

contrast, the proportion of private college students involved with the use of debt is 

markedly higher and uniform. In the case of private institutions, the median debt is over 

$5,000, and even among the for-profit students, the median debt, which is around $3,000, 

indicates that over half of the students have incurred debt.  

The overall distribution of debt amounts (Figure 2.3) exhibits a strong concertation of 

observation at zero, followed by a long right tail reflecting individuals with progressively 

higher levels of debt. Average levels of student debt vary widely across institutions, as 

reported in Table 2.3. Graduates from public colleges exhibit an average debt of 

approximately $3,500, compared to approximately $8,100 for for-profit institutions and 

exceeds $11,300 for non-profit institutions. In relative terms, the average debt of private 
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non-profit institutions is over three times that of public institutions, while debt levels in 

for-profit institutions are more than double those observed in the public sector. This order 

(Public < For-Profit < Non-Profit) is consistent with the cost structure of different sectors 

in higher education in the United States. 

Table 2.3: The table shows the number of observations, the average value, and the median value of the cumulative 

student debt, calculated as the sum of the repayable loans taken out during the university course for each individual. 

College type Number of respondents Mean ($) Median ($) 

Public 5059 3520.67 150 

Private Non-Profit 694 11310.93 5000 

Private For-Profit 602 8120.84 3000 

 

 

Figure 2.3: The boxplot shows the distribution of the total amount of student debt for individuals who attended public, 

private non-profit, and private for-profit colleges, highlighting median, dispersion, and the presence of extreme values. 

2.3.4 Net Cost 

Turning to the net cost of university education, defined as the total cost incurred by the 

student net of scholarships and non-repayable aid, significant disparities emerge across 

institutional types. The distribution of cumulative net cost by type of college is shown in 

Figure 2.4, and it is highly asymmetric. In fact, a large share of observations is 

concentrated at relatively low values, indicating that there are many students who spend 

slightly or at most negligible net costs in terms of financial aid, while there is a smaller 

group of individuals who face very high net costs, in some cases exceeding $100,000.  

The average net cost differs sharply between sectors, as reported in Table 2.4. Graduates 

from public colleges have an average net cost of approximately $7,500, compared to 

$10,000 to $11,000 for for-profit colleges and nearly $14,000 for private non-profit 
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colleges. In relative terms, the average net cost in private non-profit institutions is 

approximately 85% higher than that of public colleges, and roughly 40% higher in for-

profit institutions, in terms of relative cost. This ranking (Public < For-Profit < Non-

Profit) is consistent with differences in tuition levels and funding structures across sectors 

of the U.S. higher education system. 

It is crucial to emphasize that the statistics presented thus far are purely descriptive and 

do not imply causal relationships. For instance, although for-profit college attendees 

might have on average both higher debts and lower incomes, these traits could arise from 

their personal life history and their level of preparation, not necessarily the type of college 

they attend. The following sections address these issues by conducting a multivariate 

analysis that adjust for individual and household characteristics and aims to assess 

whether the observed differences are attributable to both debt and type of institution rather 

than selection effects. 

Table 2.4: The table shows the number of observations, the average value and the median value of the net cost, 

defined as the sum of repayable loans and out-of-pocket payments incurred during the university career, for each 

type of institution. 

College type Number of respondents Mean ($) Median ($) 

Public 4 702 7 523.92 2 900 

Private for-profit 503 10 796.36 6,000 

Private non-profit 678 13 881.86 8 119 

 

 

Figure 2.4: The boxplot shows the distribution of the cumulative net cost incurred by individuals who attended public, 

private non-profit, and private for-profit colleges, highlighting median, dispersion, and the presence of extreme values. 
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2.4 Empirical Strategy 

The goal of the empirical analysis is not to estimate a strong causal relationship between 

student debt or the type of university and postgraduate income, but to record statistical 

relationships and systematic differences between individuals who undertook different 

university paths. Specifically, the analysis aims to estimate conditional associations 

between income, cost of education and college type taking into account a broad array of 

individual and family characteristics. 

This approach is in line with the inherent limitations of observational data: the choice of 

university and the level of cost or debt are not randomly assigned, but rather, it depends 

on individual characteristics, such as skills, preferences, and expectations, family and 

socio-economic variables that can affect not just the costs suffered but also the outcomes 

in the labor market. Therefore, the estimates presented should not be generalized to causal 

effects, but rather to statistical associations explaining a collective movement of income 

and cost of education within the sample examined. 

2.4.1 Preliminary analysis: Spearman's correlations 

Prior to conducting regression estimates, the analysis examines the bivariate correlations 

among income, student debt, and net cost of education based on Spearman correlation 

coefficients. By taking this approach, it can be seen a monotonic association between the 

primary variables, without assuming linearity or normal distribution, and it is particularly 

suitable for scenarios with heavily asymmetric variables like income and student debt. 

Spearman’s correlations serve as descriptive purposes and provide a preliminary 

framework for understanding the relationships between data, without making causal 

interpretations. 

Table 2.5 presents the estimated Spearman correlation coefficients between average post-

college income, total student debt, and net educational costs. 

Table 2.5: Spearman’s rank correlation coefficient (ρ) computed on 6,355 individuals. The correlation measures 

monotonic association and has a purely descriptive purpose.  

Note: ***p<0.01; ** p>0.05; *p<0.10. 

 

Variable pair Spearman’s ρ 

Total student debt – Post-college income 0.163* 

 

As shown in Table 2.5, the Spearman correlation between total student debt and post-

college income is positive but moderate (ρ = 0.163). This result indicates that individuals 
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who incurred higher levels of student debt during their university years tend to have 

higher earnings when entering the labor market. Despite this fact, the relatively modest 

coefficient suggests that this association is weak and student debt accounts only for a 

limited portion of the variation in post-university income. 

The moderate correlation reveals substantial heterogeneity among individuals and 

institutional contexts. In fact, while graduates from private non-profit institutions often 

combine higher debt levels with higher subsequent earnings, individuals attending for-

profit institutions tend to exhibit relatively high debt combined with lower income 

outcomes. These contrasting patterns weaken the overall monotonic relationship observed 

in the aggregate data. 

The Spearman correlation results in valuable descriptive evidence, indicating a positive, 

although not uniform, relationship between student debt and income. However, it 

highlights the weaknesses of bivariate analysis in this context, since it is unable to 

disentangle the distinct roles of debt, institutional characteristics, and individual 

background factors. Hence, the analysis proceeds by estimating regression models that 

provide a more structured interpretation of the correlation between student debt, type of 

institution attended, and post-college income. 

2.4.2 Preliminary analysis: Return on Investment (ROI) 

In conjunction with the econometric analysis, this study uses the return on investment 

(ROI) as a synthetic indicator of the economic return to higher education. ROI combines 

information on post-graduation income with the cost of educational investment and is 

used here only as a descriptive measure. The analysis deals exclusively on the incremental 

version of ROI, which enables a direct comparison of alternative educational paths 

relative to a common baseline. 

Table 2.6: ROI is computed assuming a 10-year horizon and a 2.5% discount rate. ROI values are descriptive and 

reported for comparative purposes only 

Comparison Δ Cost ($) 
Δ Annual benefit 

($) 

Incremental NPV 

($) 

Incremental ROI 

(%) 

Private non-profit vs 

Public 

6,568.83 7,934.40 62,873.55 +957.15% 

Private for-profit vs 

Public 

2,035.87 –8,415.75 –75,691.05 –3,717.87% 

Private for-profit vs 

Private non-profit 

–4,532.96 –16,350.15 –138,564.60 Dominated 
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Table 2.6 reports the incremental ROI for the main institutional comparisons under a 

baseline scenario assuming a 10-year time horizon and a 2.5% discount rate. The findings 

underline a sharp difference across types of institutions. In fact, private non-profit 

colleges exhibit a strongly positive incremental ROI relative to public institutions and, 

despite higher educational costs, the additional post-graduation earnings more than 

compensate for the extra investment. In economic terms, the incremental net present value 

is large and positive, translating into an incremental ROI close to one thousand percent. 

 

Figure 2.5: The figure reports incremental ROI relative to public institutions, computed assuming a 10-year time horizon 

and a 2.5% discount rate. Values are descriptive and illustrate substantial differences in economic returns across 

institutional types. 

Figure 2.5 presents a visual representation of the incremental return on investment (ROI) 

for each institutional types under the baseline discount rate and it shows clear contrast 

between private non-profit and private for-profit institutions. On one hand, the 

incremental ROI associated with private non-profit colleges exhibits positive values and 

increases with the time horizon, suggesting that the additional benefits generated by these 

institutions accumulate over time and more than offset the higher educational costs. On 

the other, in contrast, private for-profit institutions display strongly negative incremental 

ROI values even at shorter horizons, worsening as the time horizon expands, suggesting 

that the economic disadvantages associated with for-profit institutions are not transient 

but rather intensify over time. 

The clear separation between the two curves, with no overlap across horizons, reinforces 

the robustness of the results. This is indicative of the fact that, the differences in economic 

returns, are primarily driven by structural differences in post-graduation earnings rather 

than by specific assumptions regarding the discount rate or the time horizon. 
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Table 2.7: Results are robust across discount rates and time horizons. The sign and relative ranking of ROI remain 

unchanged. 

Comparison 5y – 2.5% 5y – 5% 10y – 2.5% 10y – 5% 

Private non-profit 

vs Public 
+461% +423% +957% +833% 

Private for-profit vs 

Public 
–2020% –1890% –3718% –3292% 

Private for-profit vs 

Private non-profit 
Dominated Dominated Dominated Dominated 

 

Private for-profit institutions are dominated by public colleges, as shown in Table 2.7. 

Attending a for-profit institution incurs higher costs while yielding significantly less post-

college earnings, leading to extremely negative incremental ROI values. This pattern 

underscores that for-profit institutions offer an unfavorable educational investment 

compared to public colleges. Also, a direct comparison between private non-profit and 

for-profit institutions reinforces this conclusion. While for-profit programs may cost less, 

the associated income losses are so substantial that the incremental net present value is 

consistently negative, indicating a strong dominance of private non-profit institutions. 

To assess the sensitivity of these findings to alternative assumptions, Table 2.7 also 

presents incremental ROI estimates under varying discount rates (2.5% and 5%) and time 

horizons (5 and 10 years). The results demonstrate remarkable robustness, as the sign and 

relative ranking of the incremental ROI remain consistent across all scenarios. Private 

non-profit institutions consistently yield positive returns compared to public colleges, 

while for-profit institutions exhibit significantly negative returns. Hence, even if the 

magnitude of ROI fluctuates with the discount rate and time horizon, the qualitative 

conclusions remain unchanged. 

The ROI analysis concludes that while higher education can generate substantial 

economic returns on average, such returns depend on the type of institution attended. The 

results also emphasize that student debt and educational costs cannot be evaluated in 

isolation, as their economic implications are influenced by the income trajectories 

associated with different institutional contexts. However, ROI remains a synthetic, non-

inferential measure and, for this reason, the analysis shifts to regression estimates. 

2.4.3 Specification of regression models 

Although net cost represents a primary measure for determining the total educational 

investment and is used for the calculation of the return on investment (ROI) and the main 

regression analysis, student debt is examined in complementary analyses. Specifically, 
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debt is employed in descriptive statistics and robustness checks to verify that the main 

findings do not reflect a specific definition of educational cost. 

The econometric analysis proceeds through successive specifications. The baseline model 

relates post-college income to educational investment and the institutional characteristics. 

The average annual income of an individual 𝑖 is associated with net cost and a set of 

dummy variables that delineate the type of institution attended, with public colleges 

serving as a reference category. 

𝐼𝑛𝑐𝑜𝑚𝑒𝑖 = 𝛼 + 𝛽 ∗ 𝑁𝑒𝑡 𝐶𝑜𝑠𝑡𝑖 + 𝛾1 ∗ 𝑃𝑟𝑖𝑣𝑎𝑡𝑒 𝑁𝑃𝑖 + 𝛾2 ∗ 𝑃𝑟𝑖𝑣𝑎𝑡𝑒 𝐹𝑃𝑖 + 𝜀𝑖 

To assess whether the relationship between educational cost and income across different 

types of colleges, the model is augmented with terms representing interactions between 

net cost and institutional indicators. 

𝐼𝑛𝑐𝑜𝑚𝑒𝑖 = 𝛼 + 𝛽 ∗ 𝑁𝑒𝑡 𝐶𝑜𝑠𝑡𝑖 + 𝛾1 ∗ 𝑃𝑟𝑖𝑣𝑎𝑡𝑒 𝑁𝑃𝑖 + 𝛾2 ∗ 𝑃𝑟𝑖𝑣𝑎𝑡𝑒 𝐹𝑃𝑖 +

𝛿1(𝑁𝑒𝑡 𝐶𝑜𝑠𝑡𝑖 ∗ 𝑃𝑟𝑖𝑣𝑎𝑡𝑒 𝑁𝑃𝑖) + 𝛿2(𝑁𝑒𝑡 𝐶𝑜𝑠𝑡𝑖 ∗ 𝑃𝑟𝑖𝑣𝑎𝑡𝑒 𝐹𝑃𝑖)  + 𝜀𝑖  

This specification allows the assessment of systematic differences in the association 

between the cost of education and income between private and public colleges. 

Furthermore, the models are expanded to include a wide range of control variables on 

socio-demographic characteristics (i.e. gender, ethnicity, employment status), household 

background (i.e. household income, net worth, housing value, and debt at various age 

intervals) and residence context (i.e. household size, urban or rural location, census 

region). By gradually integrating these controls, the evaluation of the robustness of the 

estimated associations has been facilitated, and the risk of bias arising from observable 

heterogeneity has been mitigated. 

2.4.4 Robustness Analysis and Limitations 

Several robustness analyses are performed to examine how the outcomes respond to 

alternative functional specifications and the asymmetric distribution of the main 

economic variables. In such specifications, the main measure of educational investment 

(i.e. net cost) is replaced with student debt as an alternative proxy, and logarithmic 

transformations of income and/or debt are applied. These alternative formulations allow 

for the verification of whether the primary findings are driven by the specific definition 

of educational cost, by the presence of outliers, or by potential nonlinearities in the 

estimated relationships. Crucially, robustness models preserve the same interaction 

structure and set of control variables used in the main specifications. 



 

 

36 

Although the analysis includes a wide range of controls, it remains subject to potential 

selection bias and ability bias introduced from unobserved characteristics that may 

simultaneously affect college choice, the level of educational investment, and the labor 

market outcomes. For this reason, the empirical approach adopted enables systematic 

documentation of differences in economic outcomes across distinct university pathways. 

As such, the analysis provides a meaningful contribution to the understanding of the 

heterogeneity in the economic performance of higher education institutions in the United 

States. 
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3. Empirical Results 

Based on the descriptive and preliminary findings presented in Chapter 2, this chapter 

considers the results of the econometric analysis. While the previous chapter documented 

a positive but uneven association between student debt, post-graduation income, and the 

type of institution attended, this evidence is still largely descriptive. It is not possible to 

quantify the specific role of debt and institutional characteristics, nor evaluate their 

interaction. The econometric regressions presented in this chapter address these 

limitations by providing a structured examination of the links between student debt, 

institution type, and post-college income. 

3.1 Baseline Results 

This section presents the results of the baseline regression, which estimates the 

relationship between postgraduate income, net cost of university education, and the type 

of institution attended. Both the net cost and the type of college were included 

simultaneously in the specification as the reference model for the later analyses.  

The regression is estimated as follows: 

𝐼𝑛𝑐𝑜𝑚𝑒𝑖 = 𝛼 + 𝛽 ∗ 𝑁𝑒𝑡 𝐶𝑜𝑠𝑡𝑖 + 𝛾1 ∗ 𝑃𝑟𝑖𝑣𝑎𝑡𝑒 𝑁𝑃𝑖 + 𝛾2 ∗ 𝑃𝑟𝑖𝑣𝑎𝑡𝑒 𝐹𝑃𝑖 + 𝜀𝑖 

Where 𝐼𝑛𝑐𝑜𝑚𝑒𝑖 indicates the average post-college income of the individual 𝑖, 𝑁𝑒𝑡 𝐶𝑜𝑠𝑡𝑖 

represents the total net cost incurred for college education (measured in thousands of 

dollars), while 𝑃𝑟𝑖𝑣𝑎𝑡𝑒 𝑁𝑃𝑖  and 𝑃𝑟𝑖𝑣𝑎𝑡𝑒 𝐹𝑃𝑖 they are indicator variables that take on a 

value equal to one if the individual has attended a private non-profit institution or a private 

for-profit institution, respectively. Public colleges are the reference category. 

The results are presented in Table 3.1. 
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Table 3.1: The table reports OLS estimates of post-college income on net educational cost and institution type. Public 

colleges constitute the reference category.  

Note: Robust Standard errors (HC3) are reported in parentheses. ***p<0.01; ** p>0.05; *p<0.10. 
 

Variable Baseline model 

Net cost (× 1,000) (𝛽) 
0.124***  

(0.025) 

Private non-profit (𝛾1)  
2,363*** 

(702.26) 

Private for-profit (𝛾2)  
–3,862*** 

(468.21) 

Constant (𝛼) 
15,350*** 

(256.20) 

Observations 6,355 

R-squared 0.024 

 

As indicated in Table 3.1, the coefficient associated with net cost (𝛽) is positive and 

statistically significant at the 1% level. Although statistically significant, the magnitude 

of the coefficient remains economically modest since a $1,000 increase in net cost is 

correlated with a corresponding approximately $124 increase in average annual post-

college income. This shows a constrained economic impact, since even substantial 

fluctuations in net cost result in relatively minor income variations, implying that the cost 

of education, considered in isolation, does not constitute a pivotal factor in determining 

subsequent income outcomes.  

The coefficients related to the type of institution attended significantly differ by university 

course type at college. Notably, for the same net cost, attending a private non-profit 

institution is associated with a median post-college income that is approximately $2,363 

higher annually compared to public colleges. On the contrary, the average income for the 

private for-profit institutions’ students is approximately $3,862 per year lower than the 

reference category. These differences are not only statistically significant, but they also 

have important economic consequences. More precisely, both the coefficient for private 

non-profit institutions and that for private for-profit institutions are statistically significant 

at the 1% level, indicating strong evidence that these income differentials are not driven 

by random variation. 

Overall, it can be seen from the baseline regression analysis that the net cost of education 

and postgraduate income relationship appears to be positive, though modest, when 

controlled for the type of institution attended. In contrast, the institutional context 

emerges as a central factor in determining the economic outcomes following university 
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courses. This evidence suggests that the cost of education only indirectly assesses 

differences in the perceived quality or economic value of education received, whereas the 

choice of institution attended becomes a more critical element. The next paragraph 

analyzes whether systematic disparities between the income level and cost of education 

differ with the type of college attended. 

3.2 Net cost, Income and Institution Type 

This section deepens whether there is a systematic difference between the educational 

investment and post-college income among different types of institutions. While the 

baseline results presented in Section 3.1 reveal substantial disparities in income among 

institutional categories, they do not establish whether investing an additional dollar in 

education will provide similar returns to post-college graduates in public, private non-

profit, and private for-profit colleges. To address this question, the baseline specification 

is expanded by providing interaction terms between net educational cost and the type of 

institution. The estimated model is specified as follows: 

 

𝐼𝑛𝑐𝑜𝑚𝑒𝑖 = 𝛼 + 𝛽 ∗ 𝑁𝑒𝑡 𝐶𝑜𝑠𝑡𝑖 + 𝛾1 ∗ 𝑃𝑟𝑖𝑣𝑎𝑡𝑒 𝑁𝑃𝑖 + 𝛾2 ∗ 𝑃𝑟𝑖𝑣𝑎𝑡𝑒 𝐹𝑃𝑖

+ 𝛿1(𝑁𝑒𝑡 𝐶𝑜𝑠𝑡𝑖 ∗ 𝑃𝑟𝑖𝑣𝑎𝑡𝑒 𝑁𝑃𝑖) + 𝛿2(𝑁𝑒𝑡 𝐶𝑜𝑠𝑡𝑖 ∗ 𝑃𝑟𝑖𝑣𝑎𝑡𝑒 𝐹𝑃𝑖)  + 𝜀𝑖 

 

In this framework, the coefficient 𝛽 represents the marginal association between net 

educational costs and post-college income for graduates from public institutions and serve 

as the reference category. The interaction terms 𝛿1 and 𝛿2 quantify the variation in this 

marginal association across private non-profit and private for-profit colleges, 

respectively. The results of this specification are presented in Table 3.2. 
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Table 3.2: The table reports OLS estimates of post-college income on net educational cost, institution type, and their 

interactions. Public colleges constitute the reference category. 

Note: Robust Standard errors (HC3) are reported in parentheses. ***p<0.01; ** p>0.05; *p<0.10. 
 

Variable Model with Interactions 

Net cost (× 1,000) (𝛽) 
0.159*** 

(0.042) 

Private non-profit (𝛾1) 
3,952*** 

(921.55) 

Private for-profit (𝛾2) 
–3,362*** 

(600.26) 

Net cost × Private non-profit (𝛿1) 
–0.134** 

(0.057) 

Net cost × Private for-profit (𝛿2) 
–0.063  

(0.056) 

Constant (𝛼) 
15,110 *** 

(339.71) 

Observations 6,355 

R-squared 0.026 

 

For public college graduates, net cost is positively and statistically significantly at the 1% 

level correlated with post-college income. In quantitative terms, an increase of $1,000 in 

net cost is linked to an average annual income increase of approximately $160, implying 

within public institutions, higher educational investments are correlated with moderately 

higher labor market returns. 

In contrast, the marginal effect of net cost is much weaker for private non-profit 

institutions. While attending a private non-profit college is associated with a substantial 

and statistically significant income premium compared to public colleges—amounting to 

nearly $4,000 per year—the interaction between net cost and private non-profit status is 

negative and statistically significant at the 5% level. As a result, the implied marginal 

effect of net cost for private non-profit colleges is nearly zero, suggesting that an 

additional educational expenditure within this sector does not lead to proportionally 

higher income outcomes. 

Private for-profit institutions exhibit a similar pattern. The interaction term between net 

cost and for-profit status is negative but not statistically significant, thus indicating that 

the marginal association of educational cost with income is negligible and equivalent to 

zero. Conversely, the level effect from attending a for-profit college is strongly negative, 
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meaning that graduates from for-profit colleges earn, on average per year, approximately 

$3,400 less compared to those from public institutions, even after accounting for 

differences in educational cost. 

Taken together, these findings reveal that the economic return to additional educational 

expenditure varies significantly across different institutional types. Although public 

colleges have higher net costs and yield modest income gains, additional spending in 

private non-profit and private for-profit institutions does not seem to deliver comparable 

marginal returns. Notably, these differences in income between institutional categories 

remain quite large when considering educational costs, confirming that post-college 

earnings are primarily influenced by institutional characteristics rather than solely by the 

amount of financial investment. 

Overall, the interaction results suggest that the variable of educational cost alone will not 

be able to explain the income gaps of university graduate individuals; hence, institutional 

quality, student selection, and labor market appear to play a significant role in determining 

post-university earnings.  

The subsequent section explores these findings in greater detail by examining whether 

these patterns show systematic differences across varying socioeconomic backgrounds. 

3.3 Heterogeneity Analysis 

This section enhances the analysis by introducing a range of individual, family, and 

contextual controls. The objective is to establish if the results observed in the previous 

specifications are directly related to the cost and type of institution attended or are 

influenced by observable heterogeneity generated in relation to the students’ socio-

economic status. Including these controls allows empirical evidence to be directly 

connected to the theoretical framework described in Chapter 1, which emphasizes the 

central role of family, selection, and preliminary inequalities in influencing labor market 

outcomes. 

The results of the full specification are presented in Table 3.3, which includes the model 

estimates adjusted for not only the net cost of education, but also for demographic 

characteristics (gender and ethnicity), household background (average parental income, 

net wealth, housing value, and household debt at the various life phases), housing context 

(household size, urban or rural location, and regional residence), and employment history. 

This specification is based on a substantial sample of 6,355 individuals, thereby 
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representing the most comprehensive form of empirical analysis. 

Table 3.3: The table reports OLS estimates from the fully specified model, showing that once socio-economic background 

and individual characteristics are accounted for, the effects of net cost and institution type become small, while family 

background variables explain a substantial share of income differences.  

Note: Robust standard errors (HC3) are reported in parentheses. ***p<0.01; ** p>0.05; *p<0.10. 

 

Variable Full model 

Net cost (× 1,000) (𝛽) 
0.033** 

(0.015) 

Private non-profit (𝛾1) 
708.7 

(541.5) 

Private for-profit (𝛾2) 
292.6 

(402.1) 

Net cost × Private non-profit (𝛿1) 
–0.033 

(0.026) 

Net cost × Private for-profit (𝛿2) 
–0.047 

(0.035) 

Parental income (mean) 
0.235*** 

(0.008) 

Family wealth 
0.044*** 

(0.003) 

Household size 
–265.0*** 

(75.0) 

Gender 
–4,789*** 

(240.1) 

Race 
–395*** 

(90.9) 

Urban area 
2,234*** 

(273.0) 

Employment status (2006) 
–381.5*** 

(54.3) 

Constant (𝛼) 
10,061*** 

(540.5) 

Observations 6,355 

R-squared 0.573 

 

The implementation of these controls produces a positive and statistically significant 

effect (at the 5% level) of net cost on post-university income, although with a negligible 

economic magnitude. In numerical terms, a one-dollar increase in net cost corresponds to 
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a modest increase in average annual income of approximately three cents, suggesting that 

while there exists a positive correlation between educational investment and income, the 

marginal contribution of university costs is constrained when considering the initial 

circumstances of individuals. 

At the same time, the income disparities arising from the type of institution attended by 

individuals decrease when compared to more rudimentary specifications. As shown in 

Table 3.3, neither enrollment in a private non-profit college nor enrollment in a for-profit 

college is associated with significant income differences compared with public colleges, 

depending on family and individual background factors. The corresponding coefficients 

are not statistically different from zero at conventional significance levels, suggesting that 

once family background and individual characteristics are accounted for, institutional 

type no longer explains systematic income differentials. 

By contrast, family background and individual characteristics turn out to be the primary 

determinants of future income. The impact of median parental income and household 

wealth is positive and highly statistically significant (p<0.01), with coefficients that are 

both statistically robust and economically meaningful, while a larger household size is 

associated with lower income levels. Gender and ethnicity are also strongly associated 

with labor market outcomes, for example, considering the housing context, residing in an 

urban area is associated with significantly higher incomes. The employment history also 

plays a central role, again, emphasizing that integration to the labor market is a crucial 

factor for subsequent incomes. 

 

Figure 3.1: Estimated coefficients from the full model with socio-economic controls. 

The graphical result, summarized in Figure 3.1, depicts a coefficient plot of the estimates 
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for the complete model. The chart demonstrates that, regardless of family background 

and individual circumstances, the impact of the net cost of education and the institution 

of higher learning is minimal and, usually, not statistically significant. On the other hand, 

the coefficients of household income, wealth, gender, and geographical location exhibit 

larger magnitudes and confidence intervals that extend beyond zero. Collectively, these 

dimensions account for a substantial proportion of the variation observed in post-college 

incomes. 

Overall, the heterogeneity analysis confirms that a significant portion of the income 

disparities observed among graduates is due to selection mechanisms and initial 

inequalities, rather than a direct causal influence of the educational cost or the university 

sector attended. These results support the theoretical predictions presented in Chapter 1 

and indicate that policies designed to mitigate inequalities in economic outcomes should 

include not only the financial cost of university education, but also the family and societal 

context that influences the entire educational and professional path of an individual. 

The NLSY provides information on individuals’ fields of study. However, majors are 

excluded from the baseline regressions because they are not observed for all individuals 

and may reflect a post-treatment choice. For this reason, the field of study is not included 

in the main specifications. To assess the robustness of the results, descriptive evidence by 

field of study and an alternative specification with major fixed effects are reported in 

Appendix D.   

3.4 Robustness Checks 

This section has been developed in order to assess the robustness of the empirical findings 

with respect to multiple functional criteria as well as a different measure of the cost of 

education. While the baseline analysis employs the net educational cost as a 

comprehensive measure for the educational investment, the robustness checks are based 

on student debt as an alternative cost proxy to verify that the findings are not driven by a 

specific cost definition and to align the analysis with the existing literature. 

To do so, this analysis uses the logarithmic transformations of income and debt to address 

the strong right-skewness of the economic variables, mitigate the influence of extreme 

values, and evaluate the sensitivity of the estimates to non-linear functional forms that 

capture proportional rather than absolute changes, providing a stringent test of the 

stability and economic relevance of the main results. 



 

 

45 

Specifically, three alternative specifications were estimated:  

1) A regression of the logarithm of income to debt levels; 

2) A regression of income to levels to the logarithm of log (𝐷𝑒𝑏𝑡𝑖 + 1) 

3) A log-log specification of income and debt 

In all regressions, the same controls for family background, demographic characteristics, 

housing background, and employment history, as well as interactions between debt and 

type of institution, are retained to ensure comparability of results. 

3.4.1 log(income) ~ debt 

The first robustness specification employs the logarithm of income as the dependent 

variable while keeping student debt levels constant. This transformation addresses the 

significant right-skewness in the income distribution by enabling the estimated coefficient 

on debt to be interpreted in percentage terms. This approach reduces the influence of 

extreme income observations. 

The results show a positive and statistically significant relationship at the 1% level 

between student debt and post-graduation income. However, the effect is economically 

limited since even large increases in debt correspond to only small percentage changes in 

income. Furthermore, the interaction terms between debt and college type are not 

statistically significant, suggesting that the marginal association between debt and income 

does not differ systematically across public, private non-profit, and for-profit institutions, 

resulting in differences in selection and socio-economic background rather than a direct 

causal effect of indebtedness. 

3.4.2 Income ~ log(debt+1) 

The second specification regresses income levels on the logarithm of student debt. This 

semi-logarithmic formulation provides an insight into the influence of a proportional 

increase in borrowing on income measured in absolute terms, facilitating comparison with 

the magnitude of returns documented in the ROI analysis. 

In line with the previous specification, the estimated effect of debt remains positive but 

modest. Increasing percentage in debt is associated with small changes in income. The 

interaction with for-profit colleges is negative and marginally significant at the 10% level, 

indicating that proportional increases in borrowing in this sector are associated with 

weaker income gains compared to public colleges. Also, this result aligns with previous 
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findings that for-profit institutions deliver lower economic returns and reinforces 

concerns regarding the effectiveness of educational borrowing in this segment of the 

higher education system. 

3.4.3 Log(income) ~ log(debt+1) 

The third robustness specification employs a log-log formulation that allows for the 

estimation of the elasticity of income with respect to student indebtedness directly. This 

specification provides the most informative metric for assessing the economic 

significance of educational borrowing as it captures proportional responses on both sides 

of the relationship. 

The results reveal that an increase of 10% in student debt is associated, on average, with 

an income increase of approximately 0.25–0.30%. This confirms that the return to 

borrowing is positive but also economically insignificant. The negative interaction term 

for for-profit colleges is negative and statistically significant at the 5% level, indicating 

that the elasticity of income in response to debt is lower in this sector. This finding 

suggests that educational borrowing leads to structurally weaker labor market returns for 

the graduates of for-profit institutions, aligning with the broader literature on their limited 

economic performance. 

3.4.4 Robustness and Economic Interpretation 

Collectively, robustness checks provide a clear and consistent conclusion that indicates 

that, across all functional specifications, student debt is positively associated with post-

graduation income, but the magnitude of this relationship is systematically small from an 

economic perspective. Even in the most favorable scenarios, significant increases in debt 

produce income gains of only a few tenths of a percentage point. 

The greatest differences are noted among for-profit colleges, where the interaction terms 

indicate weaker returns to borrowing compared to public institutions, indicating that, in 

this sector, higher levels of indebtedness are not compensated by commensurate labor 

market outcomes. 

Overall, these findings reinforce the conclusions drawn in the previous sections. The 

robustness analysis confirms that the main results of the thesis do not depend on a specific 

measure of educational cost or a particular functional form; instead, they reflect a stable 

empirical pattern in which student debt does not constitute a high-return investment in 

terms of earnings. Observed income differences across graduates are largely driven by 
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selection mechanisms and socio-economic background rather than by a causal effect of 

borrowing itself. 
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4. Discussion and Policy Implications 

4.1 Interpretation of Results  

The empirical results in Chapter 3 examine whether increased educational costs and the 

resulting financial burden led to improved labor market outcomes and whether this 

relationship differs across higher education institution types. Although the analysis 

identifies a positive association between educational investment and post-college income, 

the strength and consistency of this relationship are limited. Interpreting these findings 

requires consideration of factors beyond simple correlations, including student selection, 

family background, and institutional characteristics. 

Descriptive analysis shows a positive correlation between student debt and post-college 

income, indicating that individuals with higher educational costs generally earn higher 

incomes later. However, the weak association underscores a key limitation: debt alone 

does not adequately capture the economic return to education. The modest correlation 

suggests that income variation is influenced more by structural factors, such as 

institutional type and pre-existing individual and family characteristics, than by the 

amount borrowed. 

Institutional differences further clarify this pattern. Graduates of private non-profit 

colleges incur higher educational costs and achieve higher average incomes compared to 

public college graduates, whereas students from for-profit institutions often pay 

substantial costs without realizing similar income gains. This divergence demonstrates 

that educational expenditure alone does not determine labor market success. The 

economic value of higher education is shaped by institutional quality, degree recognition, 

and the signaling and networking mechanisms present in various segments of the higher 

education system (Spence, 1973) . Thus, the aggregate positive relationship between debt 

and income is primarily attributable to specific institutional pathways, while in other 

cases, higher costs do not yield proportional economic benefits. 

The multivariate regression analysis supports this interpretation. When individual 

demographics, labor market status, and family background variables are included, the 

estimated effects of educational costs and institutional type decrease substantially and 

often lose statistical significance. In contrast, parental income, family wealth, and related 

socioeconomic indicators consistently remain strong predictors of post-college income. 

This pattern indicates that much of the income advantage in simpler models is due to 
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selection effects rather than a causal impact of debt or institutional choice. Students from 

wealthier families are more likely to attend higher-cost institutions and benefit from 

advantages beyond formal education, such as social capital, financial security, and access 

to higher-quality labor market opportunities. 

Beyond statistical significance, the economic magnitude of the estimated coefficients is 

notable. Even when net educational cost is significantly associated with income, the effect 

size remains modest: substantial increases in educational expenditure result in only minor 

gains in expected annual earnings. For example, an increase of several thousand dollars 

in net educational cost leads to a limited increase in income, particularly when compared 

to the impact of family background variables. This finding indicates that although higher 

education provides positive average returns, the marginal benefit of additional 

educational spending is limited once pre-existing advantages are taken into account. 

Importantly, these results do not suggest that higher education lacks economic value. 

Instead, the evidence indicates that education primarily complements existing resources 

rather than serving as a fully compensatory mechanism. University education tends to 

reinforce underlying socioeconomic differences rather than mitigate them. Individuals 

from more advantaged backgrounds are better able to convert educational investments 

into higher earnings, while students from less affluent families encounter structural 

barriers that restrict the income gains from higher educational costs. 

The selection of net cost as the primary measure of educational investment is fundamental 

to this interpretation. Unlike student debt, net cost encompasses the total economic 

resources allocated to higher education, including tuition, grants, scholarships, and family 

contributions. This comprehensive measure clarifies why family background variables 

exert such a strong influence in the regressions: a significant portion of educational 

investment is funded through non-repayable resources not captured by debt measures, yet 

these resources affect both institutional choice and labor market outcomes. Therefore, 

student debt represents only a partial aspect of educational investment, while net cost 

offers a more complete framework for assessing the balance between costs and returns. 

The return-on-investment (ROI) analysis corroborates these conclusions. Incremental 

ROI estimates indicate that the higher net cost of private non-profit institutions is 

generally offset by superior income outcomes compared to public colleges, resulting in 

positive returns even under conservative discount rates and time horizons. Conversely, 
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for-profit institutions consistently demonstrate negative incremental returns, suggesting 

that their additional costs are not justified by subsequent earnings. These findings are 

consistent with the regression results and emphasize that differences in economic returns 

are mainly determined by institutional segmentation rather than educational spending 

alone. 

In summary, the empirical findings indicate that higher education is, on average, a 

profitable investment, though marked by considerable heterogeneity. The relationship 

among cost, debt, and income is shaped by a complex interplay of selection effects, 

institutional quality, and family background, rather than a straightforward causal link 

between borrowing and earnings. This interpretation establishes a coherent basis for 

situating the results within the existing literature and for addressing their broader policy 

implications in subsequent sections. 

4.2 Comparison with Existing Literature 

The findings also align with the economic literature on higher education and help clarify 

mechanisms that have produced mixed evidence in prior studies. Instead of revisiting 

theoretical frameworks already addressed in the literature review, this section situates the 

empirical results of the thesis in direct dialogue with existing evidence, emphasizing areas 

of convergence and, where appropriate, points of qualification. 

One area of consistency concerns the average economic return to university 

education. The empirical evidence demonstrates that higher education is, on average, 

associated with positive economic outcomes over the life cycle, as indicated by both post-

college income patterns and return-on-investment (ROI) analysis. This finding is 

consistent with a broad literature documenting a positive college wage premium and 

interpreting higher education as an investment in human capital (Oreopoulos & 

Petronijevic, 2013). However, consistent with recent research, the results of this thesis 

highlight that average returns mask substantial heterogeneity, which becomes apparent 

when outcomes are disaggregated by institutional type. 

The findings for private non-profit colleges are consistent with studies indicating that 

these institutions are associated with higher post-college earnings compared to public 

colleges (Hoekstra, 2009). The combination of higher average income levels and positive 

incremental ROI suggests that, for certain students, the higher costs at private non-profit 

institutions may reflect genuine value added, potentially due to educational quality, 
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selectivity, or access to more favorable labor market opportunities. However, the 

reduction of college-type effects in multivariate regressions indicates that a significant 

portion of this income differential is attributable to pre-existing student characteristics, 

which aligns with literature emphasizing the importance of selection mechanisms. 

The case of for-profit colleges aligns with critical evidence documented in previous 

research. The results of this thesis indicate that for-profit institutions combine relatively 

high net costs with weaker post-college income outcomes, resulting in unfavorable 

economic returns compared to public colleges. This pattern is consistent with extensive 

literature documenting low wage returns and weaker labor market outcomes for graduates 

of for-profit institutions (Cellini & Turner, 2019). Notably, the persistence of these 

differences after controlling for individual and family characteristics suggests that the 

issue extends beyond student selection and is also related to the structure and limited 

economic value added of this segment of higher education. 

Another point of comparison with the literature is the role of student debt. Many studies 

identify debt as a key explanatory variable and report small, null, or context-dependent 

effects on income (Webber, 2016). The results of this thesis help reconcile these findings. 

When educational investment is measured by net cost, the association between cost and 

income remains positive but limited, while family background variables emerge as the 

primary predictors of post-college earnings. This indicates that analyses focusing solely 

on student debt may capture only a partial and imprecise proxy for educational 

investment, especially for students from higher-income families who finance education 

primarily through non-repayable resources. 

The strong and consistent association between family background variables, particularly 

parental income and wealth, and post-college income is among the most robust findings 

in the existing literature. Numerous studies document the influence of socio-economic 

background on both educational choices and labor market outcomes (Carneiro & 

Heckman, 2002). The results of this analysis confirm that, after accounting for these 

factors, the estimated effects of college type and educational costs are substantially 

diminished, while family background remains the primary determinant of income. This 

evidence supports the interpretation that higher education operates in a complementary, 

rather than fully compensatory, manner with respect to family resources. 

A distinctive contribution of this thesis, compared to part of the empirical literature, is 
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the measurement of educational investment. By employing net cost as the primary 

measure of university costs, the analysis addresses a common limitation of studies that 

focus exclusively on observed debt. Because a substantial portion of educational expenses 

is often covered through family transfers, grants, and other non-repayable resources, debt 

alone does not fully capture the true investment in higher education. The results based on 

net cost are consistent with studies that emphasize the importance of accounting for total 

educational costs and help explain the prominent role of family background variables in 

the empirical analysis. 

The analysis of incremental returns is consistent with the literature that emphasizes 

evaluating higher education choices in comparative rather than absolute terms. 

Comparisons across public, private non-profit, and for-profit institutions demonstrate that 

the economic return to university education depends critically on the relevant 

counterfactual. This finding supports the argument that aggregate measures of college 

returns can be misleading, whereas disaggregated analyses are more effective in capturing 

meaningful differences across educational pathways (Heckman, Lochner & Todd, 2006). 

In summary, the empirical results of this thesis reinforce and clarify the main conclusions 

of the existing literature. The evidence confirms positive average returns to higher 

education, while highlighting the central importance of institutional heterogeneity, family 

background, and accurate cost measurement. This comparison establishes a strong 

foundation for the discussion of policy implications in the following section. 

4.3 Policy Implications 

The empirical evidence presented in the preceding paragraphs offers pertinent insights 

into the ongoing debate surrounding higher education funding policies and the viability 

of the student loan system. Instead of proposing generic interventions to address overall 

debt levels, the thesis's findings underscore the need for specialized policies that can 

effectively accommodate the diverse nature of university courses and the unique 

characteristics of students. 

A primary concern is the design of income-driven repayment (IDR) systems. The analysis 

indicates that the marginal impact of college costs and debt on post-college income is 

positive but modest, and, consequently, repayment linked to earning capacity appears 

consistent with the inherent uncertainty associated with investment in education. IDR 

mechanisms mitigate individual risk associated with poor employment outcomes, thereby 
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reducing the probability of default and enhancing access to education financing (Looney 

& Yannelis, 2018). Nevertheless, the findings suggest that IDR should not be construed 

as a comprehensive solution but rather as a tool that requires integration into a broader 

framework of systemic regulation. 

In this regard, a second central aspect pertains to the role of for-profit colleges. Empirical 

evidence indicates that these institutions have the least favorable cost-to-benefit ratio 

(Cellini & Turner, 2019). As a consequence, generous reimbursement policies, if applied 

indiscriminately, could transfer the costs associated with low-return educational 

investments to the public sector. The policy implications, therefore, extend beyond the 

protection of ex post students to encompass the need to strengthen accountability and 

transparency mechanisms within institutions. These mechanisms should be employed to 

effectively align incentives and outcomes. 

A third aspect concerns the measurement of costs and the information available to 

students and families. The findings of the thesis indicate that net cost emerges as a more 

informative metric than debt alone for evaluating university investments, and this 

suggests, from a policy perspective, the significance of enhancing the dissemination of 

the actual costs of education, thereby elucidating the overall weight of the investment net 

of aid and family transfers. Enhanced transparency regarding total costs and anticipated 

returns could potentially foster more informed enrollment decisions, thereby mitigating 

the likelihood of suboptimal choices (Bettinger et al., 2012). 

Evidence suggesting the predominant influence of socio-economic background also 

indicates that education funding policies cannot be evaluated solely in terms of credit 

access. Given that family resources significantly impact both college selection and labor 

market outcomes, interventions designed to mitigate inequalities of opportunity should 

complement loan instruments with policies that directly support students from 

disadvantaged backgrounds (Carneiro & Heckman, 2002). In the absence of such 

interventions, the likelihood is that the loan system contributes more to redistributing 

financial risk than to diminishing initial disparities. 

In conclusion, the thesis's findings raise a broader inquiry into the sustainability of the 

higher education funding system. The observed heterogeneity in returns across 

institutional types suggests that indiscriminate expansion of student credit may be 

inefficient unless accompanied by mechanisms to select and evaluate the quality of 
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educational pathways. From a public finance standpoint, long-term sustainability hinges 

on the system’s capacity to generate substantial income to repay loans, particularly in the 

absence of income-linked repayment schemes. 

The policy implications of this analysis suggest that the debate over student debt should 

not be limited to its reduction or cancellation but should also encompass the structure of 

incentives that govern the higher education funding system. Policies that acknowledge 

institutional heterogeneity, enhance cost transparency, and bolster institutional 

accountability mechanisms are pivotal in ensuring both economic efficiency and fairness 

of the system in the long term. 

Table 4.1 provides a structured synthesis of the main policy options discussed in the 

literature and situates them considering the empirical evidence presented in this thesis. By 

comparing objectives, mechanisms, potential benefits and associated risks, the table 

clarifies how the modest estimated returns to debt and the central role of family 

background influence the expected effectiveness of each intervention. 

Table 4.1: Summarizes the main student debt policy interventions and relates them to the empirical findings of this thesis. 

The synthesis highlights how the modest economic return to debt and the strong role of socio-economic background 

shape the interpretation of policy effectiveness 

Policy Objective Mechanism 
Potential  

Benefits 
Main Risks 

Evidence from this 

thesis 

Debt 

Forgiveness 

Reduce 

outstanding 

debt burden 

Partial or total 

cancellation 

• Immediate 

relief 

• Possible 

demand 

stimulus 

• Fiscal cost 

• Distributive 

concerns 

Since estimated return 

to debt are 

economically modest, 

broad cancellation 

may not substantially 

alter long-term 

income trajectories 

Income-

Driven 

Repayment 

(IDR) 

Improve 

repayment 

sustainability 

Payments 

linked to 

income 

• Insurance 

against 

income 

shocks 

• Moral hazard 

• Tuition 

responses 

Consistent with 

modest and 

heterogeneous returns 

to debt; functions 

primarily as risk-

sharing rather than 

income-enhancing 

Tuition 

Reduction / 

Cost 

Containment 

Reduce 

upfront 

educational 

cost 

• Public 

subsidies 

• Tuition 

control 

• Lower need 

for 

borrowing 

• Increased 

access 

• Budgetary 

burden 

• Pass-through to 

prices 

As background 

variables dominate 

income outcomes, 

cost reduction alone 

may not eliminate 

income disparities 

Institutional 

Accountability 

Improve 

efficiency and 

quality 

Performance-

based 

regulation 

• Reduced 

low-return 

investments 

• Administrative 

complexity 

Negative ROI and 

weaker returns in for-

profit sector support 

stronger oversight 

mechanisms 

Targeted 

Support for 

Low-Income 

Students 

Reduce 

inequality of 

opportunity 

Grants and 

non-repayable 

aid 

• Directly 

addresses 

background 

disparities 

• Targeting 

design issues 

Strong alignment with 

findings highlighting 

the central role of 

family background 
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Conclusion 

This thesis set out to investigate whether investment in higher education in the United 

States is an economically sound choice when educational costs are explicitly accounted 

for, and how this relationship varies across different types of institutions. Using 

longitudinal data from the NLSY97 and adopting net cost as the primary measure of 

educational investment, the analysis integrates post-college income outcomes with the 

financial burden incurred during university attendance. 

The empirical evidence confirms that higher education remains, on average, a positive 

investment in economic terms. Graduates generally earn higher incomes than non-

graduates, and the return-on-investment analysis shows that, for certain institutional 

pathways, the income benefits can more than offset the costs incurred. However, the 

results also highlight that these average returns conceal substantial heterogeneity, both 

across institutional types and across individuals with different socio-economic 

backgrounds. 

A central finding of the thesis is that the relationship between educational investment and 

post-college income is positive but economically modest once observable individual and 

family characteristics are taken into account. Even substantial increases in net educational 

costs are associated with relatively small changes in expected income, while family 

background variables, particularly parental income and wealth, emerge as the most robust 

and economically significant predictors of post-college earnings. This evidence suggests 

that higher education tends to operate in a complementary manner with pre-existing 

resources rather than functioning as a fully compensatory mechanism capable of 

offsetting initial inequalities. 

Institutional heterogeneity plays a crucial role in shaping economic outcomes. The 

analysis shows that private non-profit colleges, despite higher average net costs, tend to 

deliver positive incremental returns relative to public institutions, indicating that for a 

subset of students, the additional investment may reflect genuine value added. 

Conversely, private for-profit institutions are consistently associated with unfavorable 

outcomes since higher costs are not offset by higher earnings, resulting in negative 

incremental returns across a wide range of assumptions. These findings indicate that the 

economic viability of higher education depends not only on the level of investment but 

also on the quality and labor-market value of the educational pathway chosen. 
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An important contribution of this thesis is the measurement of educational investment. 

By focusing on net cost rather than student debt alone, the analysis captures the full 

economic burden of higher education, including family contributions and non-repayable 

resources. This approach helps explain why family background variables play such a 

dominant role in the regressions and clarifies why analyses based solely on debt may yield 

incomplete or misleading conclusions about the returns to education. 

From a policy perspective, the results indicate that debates on student debt should move 

beyond aggregate measures and uniform solutions. Policies focused solely on reducing 

or forgiving debt may fail to address the structural sources of unequal returns, particularly 

the role of institutional quality and socioeconomic background. More effective 

interventions would combine income-contingent repayment mechanisms with stronger 

accountability for low-performing institutions and targeted support for students from 

disadvantaged backgrounds. Improving transparency around net educational costs and 

expected returns could also help individuals make more informed educational choices. 

This thesis shows that higher education in the United States remains an economically 

valuable investment on average, but one characterized by pronounced heterogeneity and 

strong dependence on family background and institutional context. Recognizing and 

addressing this heterogeneity is essential if higher education is to fulfill its role not only 

as a driver of aggregate economic growth, but also as a tool for reducing, rather than 

reproducing, socio-economic inequalities. 
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Appendix 

Appendix A – Additional Descriptive Figures 

This appendix reports the full ROI calculations underlying the summary results presented 

in Section 2.3. 

 

Figure A.1: The figure reports the average level of student debt accumulated during college by institutional type. 

Values are descriptive and highlight substantial differences in borrowing across public, private non-profit, and 

private for-profit institutions. 

 

Figure A.2 :Average net cost of attendance by enrollment year and institution type. Descriptive evidence based on 
cohort averages. 
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Appendix B – Detailed ROI Calculations 

This appendix reports the full ROI calculations underlying the summary results presented 

in Section 2.4.2. 

Table B.1:  Incremental ROI calculations: Private non-profit vs Public 

T (years) Rate Δ Cost 
Δ Annual 

benefit 

Incremental 

NPV 
ROI inc. 

ROI inc. 

(%) 

5 2.5% 6,568.83 7,934.40 30,293.03 4.6116 461.16% 

5 5.0% 6,568.83 7,934.40 27,782.97 4.2295 422.95% 

10 2.5% 6,568.83 7,934.40 62,873.55 9.5715 957.15% 

10 5.0% 6,568.83 7,934.40 54,698.50 8.3270 832.70% 

 

Table B.2:  Incremental ROI calculations: Private for-profit vs Public 

T (years) Rate Δ Cost 
Δ Annual 

benefit 

Incremental 

NPV 
ROI inc. 

ROI inc. 

(%) 

5 2.5% 2,035.87 –8,415.75 –41,134.00 –20.2046 –2020.46% 

5 5.0% 2,035.87 –8,415.75 –38,471.66 –18.8969 –1889.69% 

10 2.5% 2,035.87 –8,415.75 –75,691.05 –37.1787 –3717.87% 

10 5.0% 2,035.87 –8,415.75 –67,020.06 –32.9196 –3291.96% 

 

Table B.3:  Incremental ROI calculations: Private for-profit vs Private non-profit 

T (years) Rate Δ Cost 
Δ Annual 

benefit 

Incremental 

NPV 
ROI inc. 

ROI inc. 

(%) 

5 2.5% –4,532.96 –16,350.15 –71,427.03 NaN NaN 

5 5.0% –4,532.96 –16,350.15 –66,254.63 NaN NaN 

10 2.5% –4,532.96 –16,350.15 –138,564.60 NaN NaN 

10 5.0% –4,532.96 –16,350.15 –121,718.56 NaN NaN 
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Appendix C – Robustness Checks 

Table C.1: Full specification with socio-economic controls. OLS estimates with HC3 robust standard errors. The model 

includes a comprehensive set of socio-economic controls that capture family background, demographic characteristics, 

residential context, and employment history. Note: Robust standard errors (HC3) are reported in parentheses. 

***p<0.01; ** p>0.05; *p<0.10. 

Variable Full model 

Net cost 
0.033** 

(0.015) 

Private non-profit 
708.7 

(541.5) 

Private for-profit 
292.6 

(402.1) 

Net cost × Private non-profit 
−0.033 

(0.026) 

Net cost × Private for-profit 
−0.047 

(0.035) 

Parental income (mean) 
0.235*** 

(0.008) 

Household size 
−265.0*** 

(75.0) 

Family wealth 
0.044*** 

(0.003) 

House value (≈ age 30) 
0.010*** 

(0.002) 

Assets debt (≈ age 30) 
0.033*** 

(0.005) 

Gender 
−4,789*** 

(240.1) 

Race 
−395*** 

(90.9) 

Urban (vs rural) 
2,234*** 

(273.0) 

Census region 
122.4 

(112.8) 

Employment status 
−381.5*** 

(54.3) 

Constant 
10,061*** 

(540.5) 

Observations 6,355 
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R-squared 0.573 
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Figure C.1:Coefficient plot for the log(income) ~ debt specification 

 

Figure C.2 :Coefficient plot for the income ~ log(debt + 1) specification. 

 

Figure C.3 :Coefficient plot for the log(income) ~ log(debt + 1) specification. 
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Table C.2: OLS estimates with HC3 robust standard errors in parentheses. All specifications include controls for family 

background, demographic characteristics, housing conditions, and employment history. Public colleges are the reference 

category. Note: Robust standard errors (HC3) are reported in parentheses. ***p<0.01; ** p>0.05; *p<0.10. 

 

Variable (1) log(income) ~ debt (2) income ~ log(debt+1) 
(3) log(income) ~ 

log(debt+1) 

Debt 
6.94e-06 *** — — 

(2.27e-06)   

log(Debt+1) 
— 67.33 ** 0.026 *** 

 (33.28) (0.004) 

Private non-profit 
0.008 398.8 −0.037 

(0.059) (798.4) (0.087) 

Private for-profit 
0.097** 568.5 0.157 ** 

(0.049) (488.2) (0.065) 

Debt × Private non-profit 
−4.73e-06 — — 

(3.48e-06)   

Debt × Private for-profit 
−4.17e-06 — — 

(3.13e-06)   

log(Debt) × Private non-

profit 

— −4.63 −0.002 

 (104.33) (0.011) 

log(Debt) × Private for-

profit 

— −127.39 * −0.018 ** 

 (75.86) (0.008) 

Parental income (mean) 
1.76e-05 *** 0.234 *** 1.74e-05*** 

(6.03e-07) (0.008) (5.95e-07) 

Household size 
0.025 *** −269.9*** 0.025*** 

(0.009) (75.1) (0.009) 

Family wealth 
1.71e-06 *** 0.044*** 1.79e-06*** 

(2.09e-07) (0.003) (2.10e-07) 

House value (≈ age 30) 
7.33e-07 *** 0.010*** 7.27e-07*** 

(1.18e-07) (0.002) (1.18e-07) 

Assets debt (≈ age 30) 
3.25e-06 *** 0.033*** 2.93e-06*** 

(4.81e-07) (0.005) (4.51e-07) 

Gender 
−0.357*** −4,819*** −0.362*** 

(0.026) (242.1) (0.026) 

Race 
0.002 −402*** 0.002 

(0.011) (91.6) (0.011) 

Urban (vs rural) 
0.330 *** 2,188*** 0.322*** 

(0.032) (273.1) (0.031) 

Census region 
0.129 *** 112.2*** 0.131*** 

(0.012) (113.5) (0.012) 
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Employment status 
−0.066*** −375.1 −0.063 

(0.007) (54.7) (0.007) 

Constant 
8.192 *** 10,160 8.128 

(0.075) (551.9) (0.075) 

Observations 6,300 6,300 6,300 

R-squared 0.412 0.569 0.415 
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Appendix D – Statistics by field of study 

Table D.1: Descriptive statistics by college type and field of study.  

Note: Income refers to average annual income over the period 2011–2019. Net cost represents the total net cost of 

college attendance. All values are expressed in USD. 

 

College type Field of study N Mean income 
Median 

income 

Mean net 

cost 

Median net 

cost 

Private for-profit 
Business & 

Economics 
104 25,879.70 23,184.00 10,630.32 6,906.50 

Private for-profit Health 58 15,263.97 13,700.00 9,205.78 4,400.00 

Private for-profit Humanities & Arts 44 20,656.07 15,236.50 17,306.14 7,124.50 

Private for-profit Other / Agriculture 43 16,602.35 12,150.00 10,089.30 4,000.00 

Private for-profit 
Other / 

Communication 
10 28,810.00 20,450.00 10,455.00 5,825.00 

Private for-profit Other / Education 10 23,124.54 20,000.00 7,239.90 6,884.50 

Private for-profit 
Other / Pre-

professional 
8 30,807.20 24,900.00 9,130.88 1,500.00 

Private for-profit Other / Unknown 118 21,665.93 17,000.00 8,898.53 5,050.00 

Private for-profit STEM 81 30,119.32 22,200.00 14,915.27 9,500.00 

Private for-profit Social Sciences 7 38,912.83 43,800.00 9,285.71 9,600.00 

Private non-profit 
Business & 

Economics 
151 44,350.65 36,600.00 12,962.38 8,010.00 

Private non-profit Health 27 35,159.26 33,800.00 15,703.70 13,000.00 

Private non-profit Humanities & Arts 105 34,105.12 30,800.00 16,527.59 12,100.00 

Private non-profit Other / Agriculture 22 19,959.11 14,150.00 6,294.36 2,400.00 

Private non-profit 
Other / 

Communication 
39 32,101.60 24,400.00 18,650.44 10,000.00 

Private non-profit Other / Education 46 21,674.70 16,400.00 12,909.37 12,250.00 

Private non-profit 
Other / Pre-

professional 
8 42,187.48 31,600.00 7,962.50 6,800.00 

Private non-profit Other / Unknown 50 32,154.71 25,600.00 8,256.18 3,250.00 

Private non-profit STEM 120 59,657.60 50,400.00 14,801.22 7,315.00 

Private non-profit Social Sciences 89 32,793.69 23,600.00 16,082.72 8,835.00 

Public 
Business & 

Economics 
903 37,272.56 30,200.00 8,045.79 4,100.00 

Public Health 487 27,561.97 23,000.00 7,529.74 3,000.00 

Public Humanities & Arts 430 27,421.89 22,300.00 8,816.40 4,300.00 

Public Other / Agriculture 229 22,307.42 16,400.00 7,445.97 2,200.00 

Public 
Other / 

Communication 
177 37,087.51 28,600.00 9,038.17 5,350.00 

Public Other / Education 369 25,743.07 22,260.00 8,455.24 4,800.00 

Public 
Other / Pre-

professional 
25 29,667.71 25,000.00 10,468.76 2,504.00 

Public Other / Unknown 530 25,570.41 20,070.00 5,868.91 1,500.00 

Public STEM 762 41,611.82 31,900.00 8,583.56 4,640.00 

Public Social Sciences 404 32,608.69 28,840.00 9,390.61 4,900.00 
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Table D.2: Composition of fields of study by college type (percentages) 

College type Field of study Share (%) 

Private for-profit Business & Economics 21.53 

Private for-profit Health 12.01 

Private for-profit Humanities & Arts 9.11 

Private for-profit Other / Agriculture 8.90 

Private for-profit Other / Communication 2.07 

Private for-profit Other / Education 2.07 

Private for-profit Other / Pre-professional 1.66 

Private for-profit Other / Unknown 24.43 

Private for-profit STEM 16.77 

Private for-profit Social Sciences 1.45 

Private non-profit Business & Economics 22.98 

Private non-profit Health 4.11 

Private non-profit Humanities & Arts 15.98 

Private non-profit Other / Agriculture 3.35 

Private non-profit Other / Communication 5.94 

Private non-profit Other / Education 7.00 

Private non-profit Other / Pre-professional 1.22 

Private non-profit Other / Unknown 7.61 

Private non-profit STEM 18.26 

Private non-profit Social Sciences 13.55 

Public Business & Economics 20.92 

Public Health 11.28 

Public Humanities & Arts 9.96 

Public Other / Agriculture 5.31 

Public Other / Communication 4.10 

Public Other / Education 8.55 

Public Other / Pre-professional 0.58 

Public Other / Unknown 12.28 

Public STEM 17.66 

Public Social Sciences 9.36 
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Table 3: The table reports OLS estimates from the fully specified model re-estimated including field-of-study (major) 

fixed effects. Consistent with the baseline results, once socio-economic background and individual characteristics are 

accounted for, the estimated effects of net cost and institution type remain small and largely unchanged. The inclusion of 

major fixed effects does not materially alter the magnitude or significance of the main coefficients, suggesting that 

differences in field of study do not drive the income differentials observed across college types.  

Note: Robust Standard errors (HC3) are reported in parentheses. ***p<0.01; ** p>0.05; *p<0.10. 

Variable Main model Main + Major FE 

Net cost (β) 
0.058* 0.059* 

(0.035) (0.034) 

Private non-profit (γ₁) 
2,313.01 2,145.34 

(1,422.11) (1,433.75) 

Private for-profit (γ₂) 
–825.79 –1,149.45 

(1,096.56) (1,100.01) 

Net cost × Private non-profit (δ₁) 
–0.073 –0.073 

(0.063) (0.062) 

Net cost × Private for-profit (δ₂) 
–0.135* –0.123 

(0.080) (0.076) 

Parental income (mean) 
0.468*** 0.463*** 

(0.021) (0.021) 

Family wealth 
0.088*** 0.085*** 

(0.008) (0.008) 

House value (age 30) 
0.026*** 0.025*** 

(0.005) (0.005) 

Assets–debt (age 30) 
0.096*** 0.094*** 

(0.016) (0.016) 

Household size 
–869.78*** –932.11*** 

(225.69) (229.44) 

Gender 
–10,241.89*** –9,015.03*** 

(658.44) (706.20) 

Race 
–2,855.41*** –2,788.08*** 

(933.42) (938.79) 

Urban area 
4,176.53*** 4,313.05*** 

(822.44) (830.25) 

Employment status (2006) 
–4,581.56** –4,696.17** 

(2,215.73) (2,215.68) 

Census region controls Yes Yes 

Major fixed effects No Yes 

Constant (α) 
6,080.06*** 2,441.27 

(1,040.31) (1,496.79) 

Observations 5,456 5,456 

R-squared 0.489 0.500 
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