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(ABSTRACT) 
 
 
 
Virginia Tech contributes significantly to social and economic progress at the regional, 

state and national levels through its teaching, research and public service activities. The 

study is motivated by the current debate on the appropriate level of support for higher 

education in Virginia’s largest university. This study measures the benefits of the 

university’s undergraduate teaching mission. The results suggest that a VT undergraduate 

degree significantly increases the lifetime earnings of the graduates and also leads to 

several other benefits to the graduate, to his/her family, and to society. This study can 

help policy-makers to better understand the important contribution of Virginia Tech’s 

teaching mission to society, and thus make more-informed decisions regarding the 

appropriate level of support for higher education. 



 

 iii

Acknowledgements 
 

 
 

I would like to thank Bradford Mills, my advisor, for his constant support and guidance 

during the program. I would also like to thank my other committee members, Jeff 

Alwang and Gautam Hazarika, for their assistance and input. I would like to thank Larry 

Hincker, Vice President, University Relations, and the Offices of Career Services and 

Institutional Planning and Research at Virginia Tech for providing student related data. 

Finally, I thank the faculty, staff and friends here for making my stay in Blacksburg 

educationally and culturally enriching. 



 

 iv

Table of Contents 
 
Chapter One: Introduction                                                                                               1 
1.1 The benefits of education                                                                                               1 
1.2 Rationale for the public support of higher education                                                     3 
1.3 Objectives                                                                                                                      4 
1.4 Methods and Data                                                                                                          4 
1.5 Organization of the thesis                                                                                              5 

 
Chapter Two: Higher Education Trends in Virginia                                                     6 
2.1 Background                                                                                                                    7 
2.2 Educational attainment and income across the counties                                                7 
2.3 The higher education system                                                                                         8 
2.4 Student enrolments                                                                                                        9 
2.5 Enrolments by gender and race                                                                                    13 
2.6 Higher education and age                                                                                             19 
2.7 Degrees conferred                                                                                                        19 
2.8 Educational investments                                                                                              22 
2.9 Conclusions                                                                                                                 23 

 
Chapter Three: Theoretical Model and Empirical Background                                 25 
3.1 Background                                                                                                                  25 
3.2 The benefits of education                                                                                             26 
3.3 The costs of education                                                                                                 28 
3.4 Net Present Value/Internal Rate of Return                                                                  29 
3.5 The basic theoretical model of educational investment                                               31 
3.6 The rationale for public investments in education                                                       32 
3.7 The measurement of the monetary benefits of education                                            32 
3.8 Empirical background                                                                                                 37 

 
Chapter Four: Empirical Specification and Data                                                         40 
  4.1 The OLS Approach (model without the workforce participation 
decision correction)                                                                                                           41 
4.2 Workforce selection model                                                                                         44 
4.3 Discussion of variables                                                                                               48 
4.4 Data and descriptive statistics                                                                                     50 

 
Chapter Five: Empirical Results                                                                                    54 
5.1 NPV estimates using OLS method                                                                              56 
5.2 NPV estimates using the workforce selection model                                                  65 
5.3 Private rates of return                                                                                                  78 

 
Chapter Six: The Non-Monetary Benefits of Higher Education                                 80 
6.1 The non-monetary benefits of education                                                                     80 
6.2 The true value of a Virginia Tech education                                                               85 

 



 

 v

 
Chapter Seven: Implications and Limitations of the Study                                         86 
7.1 Implications of the study                                                                                              86 
7.2 Limitations of the study and further research                                                              89 
7.3 Summary                                                                                                                      90 

 
References                                                                                                                         91 

 
Vita                                                                                                                                    95 

 
Appendix                                                                                                                           96 



 

 vi

List of Tables 
 
Table 2.1: Higher education and income in Virginia counties                                            8 
Table 2.2: Student enrolments in higher education institutions in Virginia (Fall 1990)   10 
Table 2.3: Student enrolments in higher education institutions in Virginia (Fall 1998)   11 
Table 2.4: Student enrolments in Virginia higher education institutions by race and sex   
(1990)                                                                                                                                14 
Table 2.5: Student enrolments in Virginia higher education institutions by race and sex 
(1998)                                                                                                                                15 
Table 2.6: Degrees conferred by four year public institutions in Virginia and Virginia 
Tech                                                                                                                                   20 
Table 2.7: Public financing of education                                                                           23 
Table 3.1: Incremental lifetime earnings (undiscounted) of bachelors degree holders of 
the University of Illinois at Urbana-Champaign                                                                27 
Table 3.2: Present discounted values of income increments due to a Southern Illinois 
University undergraduate degree                                                                                       28 
Table 3.3: Annual percentage change in real average hourly wage rates by education 
(1979-1989)                                                                                                                       36 
Table 4.1: CPS sample statistics by educational level and race                                        51 
Table 4.2: CPS sample statistics for workers by educational level and race                    52 
Table 4.3: VT starting salaries by college                                                                         53 
Table 5.1: CPS earnings function – parameter estimates                                                  58 
Table 5.2: VT earnings function – parameter estimates                                                    60 
Table 5.3: Discounted benefits for males by major and race                                            61 
Table 5.4: Discounted benefits for females by major and race                                         62 
Table 5.5: Foregone earnings for males by major and race                                              63 
Table 5.6: Foregone earnings for females by major and race                                           63 
Table 5.7: Net Present Values for males by college and race                                           64 
Table 5.8: Net Present Values for females by college and race                                        65 
Table 5.9: CPS earnings function – parameter estimates                                                  66 
Table 5.10: CPS earnings function – selection equation parameter estimates                  67 
Table 5.11: VT earnings function – parameter estimates                                                  69 
Table 5.12: VT earnings function – selection equation parameter estimates                    70 
Table 5.13: Probabilities of workforce participation – white male and white female VT 
graduates                                                                                                                           71 
Table 5.14: Discounted benefits for males by college                                                      74 
Table 5.15: Discounted benefits for females by college                                                   75 
Table 5.16: Foregone earnings for males by college                                                        75 
Table 5.17: Foregone earnings for females by college                                                     76 
Table 5.18: Net Present Value of a VT degree for males                                                 76 
Table 5.19: Net Present Value of a VT degree for females                                              77 
Table 5.20: Private rates of return to a VT undergraduate education                               79 

 
 
 
     



 

 vii

List of Figures 
 

Figure 2.1: Student enrolments in higher education institutions in Virginia                     12 
Figure 2.2: Student enrolment in Virginia higher education institutions  
                  by gender (1990)                                                                                              16 
Figure 2.3: Student enrolment in Virginia higher education institutions  
                  by gender (1998)                                                                                              16 
Figure 2.4: Student enrolments in Virginia schools by race                                              17 
Figure 2.5: Student enrolments in four year public schools in Virginia by race               17 
Figure 2.6: Student enrolments in Virginia Tech by race                                                  18 
Figure 2.7: Age distribution in higher education institutions in Virginia                          19 
Figure 2.8: Degrees conferred by four year public institutions in Virginia                       21 
Figure 2.9: Degrees conferred by Virginia Tech                                                               21 
Figure 3.1: The framework for measuring returns to education                                        34 
Figure 5.1: Earnings profiles of white, male VT engineering graduates                           72 
Figure 5.2: Comparison of earnings profiles of white males –  
                  VT engineering vs CPS                                                                                   73 
 
 

 
                   
 

 

 


	Agricultural and Applied Economics
	Joydeep Ghosh
	(ABSTRACT)
	Chapter Two: Higher Education Trends in Virginia                                                     6
	Chapter Three: Theoretical Model and Empirical Background                                 25
	Chapter Four: Empirical Specification and Data                                                         40
	Chapter Six: The Non-Monetary Benefits of Higher Education                                 80

