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This dissertation is made up of three essays that examine the accumulation of human 

capital by individuals and the rewards to human capital in the labor market.   

 

The first essay evaluates the relationship between language skills and earnings.  Unlike 

previous studies that analyze the relationship between English skills and earnings, this 

study uses both subjective measures and objective measures of English skills.  The results 

suggest that the self-reported ability to speak English well and the self-reported ability to 

write English well are the most powerful predictors of earnings even when controlling for 

English language skills with objective measures.   
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The second essay evaluates how ending affirmative action in public colleges in Texas 

affected the percent of minority high school graduates applying to college.  I find the end 

of affirmative action significantly lowered the percent of Hispanic students applying to 

college by 1.6 percentage points and significantly lowered the percent of black students 

applying to college by 2.1 percentage points.  The end of affirmative action in public 

colleges in Texas did not significantly affect the percent of white students applying to 

college.  In 1997, the Texas state legislature passed a percent plan that guarantees 

students who graduate in the top ten percent of their high school class admission to any 

public college in Texas.  The percent of minority students applying to college increased 

significantly when the percent plan was accompanied by changes in financial aid.  

 

The third essay evaluates wage differentials between the public sector and the private 

sector.  This study uses employee preferences for job security and employee preferences 

for non-pecuniary sector characteristics to instrument for the selection of workers into 

each sector.  The results reveal a significant wage penalty to being employed in the public 

sector in Bangladesh, Bulgaria, Cyprus, Denmark, Norway, Poland and Switzerland.  

Private sector workers are significantly positively selected in 12 out of 18 countries and 

public sector workers in Cyprus, Germany, and Hungary are significantly negatively 

selected.   
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CHAPTER 1 

Introduction 

 

Human capital, by definition, encompasses all characteristics of individuals that 

make them productive.  This dissertation is concerned with the accumulation of human 

capital and the rewards to human capital in the labor market.  The accumulation of human 

capital is of particular policy importance since it helps to promote economic growth.  The 

study of the returns to human capital in the labor market is of substantial importance for 

understanding wage inequality between individuals.   

The first essay in this dissertation provides an analysis of the effects of language 

skills on earnings.  Language skills can be considered to be a component of human 

capital since they are embodied in the person, take time to produce and are assumed to 

add to the productivity of the worker.1  The language skills that are analyzed in this study 

are the ability to read, to speak, to understand and to write English.  Unlike previous 

studies on the returns to language skills in the United States, this study includes an 

analysis of language skills while using both objective and subjective measures of English 

language skills.  This study also includes an analysis of how language skills are passed 

down from generation to generation.   

The monetary rewards to becoming proficient in the English language are 

presented in this first essay while using both objective and subjective measures of 

                                                
1 Chiswick and Miller (1995) contain a discussion of why language skills can be considered to be an 
important part of human capital.   
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English language skills.  The rewards to English language skills are estimated using 

information on students who attended school in the United States (at least since 8th grade) 

and who were raised in a home where another language besides English was spoken.  The 

means provided in the National Education Longitudinal Survey suggest that 

approximately 18% of children in the United States live in a home where another 

language besides English is spoken.  The large share of students who are exposed to 

another language besides English in the home highlights the importance of the first essay 

of this dissertation.   

The second essay of this dissertation focuses on how policy changes in Texas 

affected the percent of high school graduates who chose to pursue higher education.  

During the 1990s, public colleges and public universities in Texas switched from an 

admissions policy that may have allowed for the use of race in college admissions to a 

policy that made it illegal to use race in college admissions.  During the 1990s, public 

colleges and public universities in Texas also instituted a percent plan and some public 

universities in Texas substantially changed their financial aid policies.   

The percent plan guarantees students who graduate in the top ten percent of their 

high school class acceptance to any public college or public university in Texas.  Because 

of this the percent plan may have negatively impacted the number of applications sent by 

students in the top ten percent to public colleges and public universities in Texas.  The 

percent plan reduced the desire for students in the top ten percent to apply to “safety” 

schools.  In order to accurately measure the effects of ending affirmative action and the 
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effects of instituting a percent plan, it is necessary to use a measure that would be 

unaffected by changes in the number of colleges students apply to in Texas.   

The second essay in the dissertation uses data from the Texas Education Agency 

on the share of students at each public high school taking a college admissions test.  This 

measure offers several advantages over measures used in previous studies.  First, the 

percent plan guarantees acceptances to students based on their high school class rank.  

Second, the scholarships offered by The University of Texas at Austin were offered to 

graduates from particular high schools.  Therefore, it is useful to measure the effects of 

the percent plan at the high school level.  Third, the measure captures whether an 

individual is considering any college that requires an SAT score.  Unlike studies that use 

information on the numbers of applications sent to particular types of schools, the 

measure used in this study is unaffected by the desire of some top ten percent students to 

apply to only one school.2   

The third essay evaluates wage differentials between the public sector and the 

private sector after taking account of employee preferences.  Employees may prefer to 

work in one sector over another and this may have biased previous estimates of wage 

differentials.  An accurate analysis of wage differentials is necessary in order to 

understand whether the public sector is efficient.  The third essay also contains an 

analysis of the factors that affect where an individual prefers to work across countries.  

One of the purposes of this study is to evaluate whether the same types of individuals 

prefer to work for the public sector across countries.  One of the characteristics that 

                                                
2 Long (2004) uses information on the number of applications sent to particular schools.  This measure may 
be affected by the behavior of top ten percent students.   
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affects where an individual works is the amount of human capital, or education, the 

individual possesses.   
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CHAPTER 2 

Language Skills and Earnings:   

Does the Measure of Language Skills Matter?   

 

2.1 INTRODUCTION 

 
The large influx of immigrants into the United States in recent decades has raised 

questions as to what are the economic costs and economic benefits of immigration.3  One 

of the most important determinants of the costs and benefits of immigration is the speed 

and extent of the assimilation of immigrants into American society.  The speed and extent 

of the assimilation of immigrants into American society depend in large part on the speed 

and extent to which immigrants become proficient in the English language.  This study 

analyzes the relationship between immigration status, language skills and earnings using 

a data set that provides both objective measures and subjective measures of English 

language skills.   

A precise definition of English language proficiency is necessary in order to 

accurately measure the assimilation of immigrants into American society and to 

accurately measure a worker’s potential productivity.  Previous economic studies of the 

determinants of English language proficiency and studies of the effects of English 

language proficiency on earnings depend on the validity of their measure of English 
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language proficiency.  In the past, English language proficiency has been measured using 

self-reported English language skills, self-reported language usage or some combination 

of the two measures.  The self-reported measures of English language skills are 

subjective and are prone to misclassification error.  The misclassification error is due to 

the fact that one respondent’s “scale” on which she weighs her language skills may not be 

comparable to another respondent’s “scale” on which he weighs his language skills.  The 

misclassification error will most likely bias the estimated returns to English language 

proficiency downward.4   

An objective measure of English language skills will not introduce 

misclassification error.  However, an objective measure of English language skills may 

introduce other potential sources of bias.  For example, a reading test score is an 

objective measure of reading skills but may be highly correlated with unobserved ability.  

If ability is omitted from the model and is positively correlated with the reading test 

score, then the omission of ability will most likely lead to an overestimated return to 

English reading skills.5  While subjective measures of English language skills will tend to 

understate the effect of English language proficiency on earnings, objective measures will 

most likely overstate the effect of English language proficiency on earnings.   

The analysis of language skills in this study is based on data from the National 

Education Longitudinal Survey (NELS).  The NELS provides information on a nationally 

                                                                                                                                            
3 Borjas (2001) contains a discussion of the increases in immigration witnessed in the United States after 
1970.      
4 The misclassification error will downwardly bias the estimates if the error is non-systematic.  That is, if 
individuals do not consistently either over-rate or under-rate their English ability.  Dustmann and van Soest 
(2001, 2002) discuss the effects of misclassification error on estimates of the effects of language fluency.   
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representative sample of 8th graders in 1988.  The students were re-surveyed in 1990, 

1992, 1994, and 2000.  The survey contains detailed information on the earnings, 

educational background, test scores, and language skills of the students.  In addition, the 

survey also contains detailed information on the parents of the students.  According to 

information recorded in the National Education Longitudinal Survey (NELS), 

approximately 18% of children in the United States live in a home where another 

language is spoken and approximately 9% of children in the United States report that 

their native language is not English.6  The large proportion of children in the United 

States who are exposed to another language besides English highlights the importance of 

understanding the determinants of language skills and the effects of language skills on 

earnings.   

The rest of this chapter is organized as follows.  The next section describes in 

detail previous studies on the determinants of language skills and previous studies on the 

effects of language skills on earnings.  Section 2.3 describes the data on language skills 

available in the NELS and presents the means for the nationally representative sample of 

students.  Section 2.4 presents the empirical methodology and results for the determinants 

of English language skills.  Section 2.5 presents information on the subsample of 

individuals who will be used to estimate the effects of language skills on earnings.  

Section 2.6 describes the empirical methodology and results for the effects of English 

                                                                                                                                            
5 Borjas (1994) makes the argument that unobserved heterogeneity will most likely lead to an upward bias 
in the estimated effect of English language proficiency.   
6 These numbers are calculated by the author using information on respondents who are available in all 
waves of the National Education Longitudinal Survey (NELS).  The observations are weighted by the 
appropriate weights in order to provide nationally representative numbers of the percent of individuals who 
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language skills on earnings.  Section 2.7 tests the robustness of the results presented in 

2.6. Section 2.8 concludes. 

2.2 LITERATURE REVIEW 

 
English language proficiency has been used to measure both the amount of 

assimilation of immigrants and the economic benefits to assimilation for immigrants.  

The consensus in the economic literature appears to be that English language proficiency 

is an important determinant of earnings.  However, the extent to which English language 

proficiency explains earnings differences among immigrants and between immigrants 

and natives remains unresolved.  Part of the problem with reaching a consensus on the 

effects of English language proficiency on earnings is due to the lack of a consensus on 

an appropriate measure of English language proficiency.  In addition, the pervasive use of 

self-reported measures of English language skills also casts some doubt on the 

believability of previous estimates.   

The initial studies on the returns to English language proficiency used data from 

the Survey of Income and Education (SIE).  The SIE includes a subjective measure of 

English speaking ability and some measures of language usage.  The subjective measure 

of English speaking ability is the individual’s response to a question that asks them to 

rank their ability according to the following scale: 1) very well 2) well 3) not very well – 

more than a few words 4) not very well – just a few words and 5) not at all.  The SIE also 

includes questions about language usage.   

                                                                                                                                            
live in a home where another language is spoken and the percent of individuals who report that English is 
not their native language.   



 9

Economic studies that use the SIE to explain the effects of English language 

proficiency on earnings differ in their method, focus and results.  McManus, Gould and 

Welch (1983) combine the subjective measures of English speaking ability with the 

responses to questions on language usage to construct an index of English language 

proficiency.  They find that English language proficiency, as they define it, explains the 

entire earnings difference between Hispanic men and native men.  Tainer (1988) finds 

that English language proficiency, as captured by the self-reported measures of English 

speaking ability in the SIE, significantly affects the earnings of all ethnic groups.  

Kossoudji (1988) finds that English language proficiency, as captured by the self-

reported measures of English speaking ability in the SIE, affects occupational choice in 

addition to earnings.  The validity of the results discussed in these papers depends on the 

validity of the self-reported measure of English speaking ability.   

Subjective measures of English language skills are also available in the Census 

and the Current Population Survey.  Bleakley and Chin (2004) use data from the Census 

to analyze the benefits to improved English skills and find large returns to improvements 

in English skills among immigrants who came to the United States as children.  Trejo 

(1997) includes the measure of language proficiency provided in the Current Population 

Survey to help explain the earnings gap between Mexicans and non-Hispanic whites.   

Several studies have contested the validity of self-reported English speaking 

ability as the best measure of English language proficiency.  Chiswick (1991) using 

information on a set of illegal immigrants who were caught in California finds that self-

reported English reading proficiency is a more important determinant of earnings than 
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self-reported English speaking proficiency.  Carnevale, Fry and Lowell (2001) used data 

from the National Adult Literacy Survey and found that when four measures of English 

language skills were available in the data set (reading, speaking, writing and 

understanding) that the most powerful predictor of earnings was the immigrant’s self-

reported ability to understand English.   

The subjective measures of English ability used in the studies discussed so far are 

potentially biased due to misclassification error as mentioned in the introduction.  

Dustmann and van Soest (2001, 2002) use data from Germany to investigate the potential 

size of the bias due to misclassification error.  They find that the magnitude of the bias 

due to subjective measures of language skills is substantially larger than the bias due to 

possible unobserved heterogeneity (e.g., ability).  Their results suggest that previous 

estimates of the returns to dominant language skills are underestimates.  While their study 

does confront misclassification error through the use of multiple subjective measures of 

the same language skill (speaking ability observed in different years of the sample), the 

authors do not have an objective measure of language skills and their results may still be 

potentially biased.   

The debate over the validity of the use of subjective measures in economics is not 

new.  Previous studies have investigated the value of subjective measures of outcomes 

(e.g., Hamermesh, 2004) and other studies have investigated the value of subjective 

measures versus objective measures of health (e.g., Bound, 1991).  However, no study to 

date has investigated the returns to English language proficiency in the United States 
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using both subjective measures of English language skills and objective measures of 

English language skills.   

The objective measure of English language skills used in this study is the reading 

test score of individuals while they were in school.  While this measure has not been 

compared to subjective measures of English language proficiency in the literature, there 

has been a literature that discusses what determines English test scores and a literature 

that evaluates the explanatory power of test scores on earnings.  Recent research has 

demonstrated that the reading test scores of immigrants appear to improve the longer the 

child is in the United States and has shown that second-generation immigrants do better 

than first-generation immigrants (Cortes, forthcoming).  Interestingly, the results 

presented in Cortes (forthcoming) demonstrate that there is no test score penalty for 

immigrants attending a school in an ethnic enclave.   

The previous economic research suggests that language skills are a significant 

determinant of earnings.  If language skills are an important determinant of earnings, then 

it is important to know what affects a person’s language skills.  Chiswick (1991, 1995) 

investigates the possible determinants of self-reported language skills and finds that 

individuals who immigrated at a younger age and individuals who are more educated 

increase their dominant language skills at a faster rate.  Dustmann and van Soest (2001) 

report a strong relationship between the education level of the immigrant’s father and the 

immigrant’s self-reported language skills.  This study includes an analysis of the 

determinants of both subjective measures of English language skills and objective 

measures of English language skills.  Unlike previous studies, this study is able to include 
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not only the education of the parent but also the self-reported language skills of the 

parent. 

2.3 DATA 

 
The National Education Longitudinal Survey (NELS) surveys a nationally 

representative sample of 8th graders in 1988 and re-surveys the students in 1990, 1992, 

1994, and 2000.  The NELS contains detailed information on the family background of 

the student, the education of the student, the test scores of the student and the language 

skills of the student. In this study, the sample of students is initially limited to those who 

were included in all of the waves of the survey.  This restriction is imposed in order to 

make use of all of the information on the students available in the NELS.7  Restricting the 

sample of to students who provided information in all years reduces the sample size from 

12,144 students to 10,827 students.    

The information recorded in the NELS comes from separate questionnaires 

administered to students, teachers, parents (or guardians) and school administrators.  The 

information recorded in the teachers’, parents’ (or guardians’) or school administrators’ 

files can be linked back to each individual student.  The information used in this 

particular study is gathered from information provided in the student questionnaires and 

in the parent questionnaires.  It is important to note that students who dropped out of high 

school were given different questionnaires from students who remained in high school in 

                                                
7 This study uses information contained in the original questionnaire in 1988, information contained in the 
second follow-up survey in 1992, and information contained in the final survey in 2000.   In this study, I do 
weigh observations by their appropriate weights in order to obtain nationally representative estimates.  
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1990 and 1992.  Therefore, not all of the measures of language skills are available for 

high school dropouts.   

Subjective measures of English language skills are available in two waves of the 

NELS.  The first set of subjective measures is available for all students who report that 

another language besides English is spoken in the home in 1988.8  The second set of 

subjective measures is available for all students who report that their native language is 

not English in 1994.  The sample of students who report that another language besides 

English is spoken in the home is not equivalent to the sample of students who report that 

their native language is not English.  For the sake of clarity, Table 2.1 presents the cross-

tabs for these two different indicators for the nationally representative sample.  The 

percentages presented in Table 2.1 are calculated using the appropriate panel weights.  

Therefore, the percentages in Table 2.1 represent the percentage of students in the United 

States who meet the following conditions.   

Table 2.1: The fraction of students in the U.S. who have been exposed to a second 
language at home 

 Other Language Than English is Spoken in the 
Home (Reported in 1988) 

Native Language is Not English 
(Reported in 1994) 

0 1 Total 

0 80.50% 10.70% 91.19% 
1 1.44% 7.37% 8.81% 

Total 81.93% 18.07% 100.00% 

                                                                                                                                            
Appropriate weights do not exist for individuals who happen to be included in the survey in 1988, 1992 and 
2000 but appropriate weights for individuals who are included in all waves of the survey does exist.   
8 The structure of the survey is such that individuals who respond yes to this question are asked a battery of 
questions concerning language skills.  Individuals who respond no to this question are asked to skip the 
questions concerning language skills.  Individuals who did not respond in the affirmative to the question 
regarding languages spoken in the home are not considered in the following analysis.  This consists of the 
18 individuals who responses are missing to the question.  In most cases, their responses to the language 
skills questions are also missing.   



 14

 

Table 2.1 highlights the importance of languages, besides English, in the United 

States.  Approximately 18% of students in the United States live in a home where another 

language besides English is spoken.  Table 2.1 also reveals that approximately 9% of 

students in the United States report that their native language is not English.  

Approximately 7% of the individuals who report living in a home where another 

language besides English is spoken also report that their native language is not English.  

Interestingly, approximately 1% of students report that their native language is not 

English and also report they do not live in a home where another language besides 

English is spoken.  For the rest of the analysis, the subjective measures of language skills 

used in this study are for those students who report that they live in a home where another 

language besides English is spoken.   

Since language skills may be highly correlated with immigration status, I classify 

the students surveyed in the NELS into four different immigration classes.  The four 

classes are: 1st generation immigrants, 2nd generation immigrants, 3rd plus generation 

immigrants and students of unidentifiable immigration status.  First generation 

immigrants are defined as students who were born outside of the United States and who 

have at least one parent who was also born outside of the United States.  Second 

generation immigrants are defined as students who were born in the United States and 

who have at least one parent who was born outside of the United States.  Third generation 

immigrants and higher are defined as students who were born in the United States and 

whose parents were also born in the United States.  Individuals who fall into the last 



 15

category are students where either the birthplace of the student is missing or the 

birthplace of the student’s parents is missing.  Individuals who were born abroad but 

whose parents were born in the United States are also placed in this last category.     

The first set of subjective measures of English language skills is available for 

students who reported living in a home where another language besides English was 

spoken.  Students who met this condition were asked to rank their ability to read, to write, 

to speak and to understand English according to the following scale: 1) very well 2) 

pretty well 3) well 4) not very well.  Table 2.2 presents the subjective rankings of each 

skill for the students who live in a home where another language besides English is 

spoken.  Some individuals who were supposed to provide subjective rankings of English 

language skills did not provide them and the share of individuals who meet these criteria 

are presented in column 5 of Table 2.2.  Individuals who do not report a ranking are not 

dropped from some of the analyses and therefore they are still included in the means.     

Table 2.2: The fraction of students in the U.S. who have been exposed to a second 
language at home 

  1 "very 
well"  

2 "pretty 
well"  

3 "well"  4 "not 
very well" 

5 
"missing" 

All Students (N = 2,436)  
Read English 80.38% 13.83% 3.49% 1.03% 1.27% 
Write English 78.28% 15.27% 3.90% 1.27% 1.27% 
Speak English  80.21% 14.41% 3.24% 0.82% 1.31% 
Understand English 85.63% 9.93% 2.75% 0.49% 1.19% 
1st Generation Immigrants (N = 512)   
Read English 66.02% 23.83% 6.84% 1.95% 1.37% 
Write English 62.50% 25.78% 8.20% 2.15% 1.37% 
Speak English  63.67% 25.98% 7.23% 1.56% 1.56% 
Understand English 71.29% 21.68% 4.69% 0.98% 1.37% 
2nd Generation Immigrants (N=810) 
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Read English 84.07% 11.60% 2.35% 0.86% 1.11% 
Write English 83.21% 11.60% 3.21% 0.86% 1.11% 
Speak English  84.20% 12.22% 2.22% 0.37% 0.99% 
Understand English 89.26% 7.28% 2.22% 0.12% 1.11% 
3+ Generation Immigrants (N = 779) 
Read English 88.06% 7.96% 1.54% 0.51% 1.93% 
Write English 85.37% 10.27% 1.80% 0.64% 1.93% 
Speak English  87.68% 8.60% 1.03% 0.64% 2.05% 
Understand English 92.04% 4.62% 1.41% 0.26% 1.67% 
Missing Immigration Status (N = 335) 
Read English 75.52% 17.61% 5.67% 1.19% 0.00% 
Write English 74.03% 19.70% 3.88% 2.39% 0.00% 
Speak English  78.51% 15.52% 4.78% 1.19% 0.00% 
Understand English 83.88% 10.75% 4.18% 1.19% 0.00% 

 

Table 2.2 reveals that the sample of students who live in a home where another 

language besides English is spoken consists of 1st generation immigrants, 2nd generation 

immigrants, 3rd generation plus immigrants and students of unidentifiable immigration 

status.9  When weighting the observations by the appropriate panel weights, it becomes 

apparent that 1st generation (2nd generation) immigrants who live in a home where another 

language is spoken besides English makes up 3% (6%) of the nationally representative 

sample.  Therefore, approximately half of the students who live in a home where another 

language besides English is spoken can be classified as either 1st generation immigrants 

or 2nd generation immigrants.   

Table 2.2 demonstrates that students who live in a home where another language 

besides English is spoken rank their English language skills very highly.  Approximately 

80% of the students who live in a home where another language besides English is 
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spoken rank their ability to read English and to speak English as very well.  The share of 

students who rank their ability to write English as very well is slightly lower at 78%. The 

ability to understand the English language is the highest rated skill with almost 86% of 

the students rating their ability as very well.  According to the averages presented in the 

table, the share of individuals who rate their English abilities in the highest category is 

larger for second generation immigrants than it is for first generation immigrants.  In 

addition, the share of individuals who rate their English ability in the highest category is 

larger for third generation plus immigrants than it is for second generation immigrants.  

This pattern may be due to different cohort qualities or may be due to increases in 

language skills across generations.  In order to analyze whether language skills increase 

with generation, it is necessary to link up students with their respective parents.   

The NELS does contain information on the language skills for one parent (or 

guardian) of the child.  The NELS asked a parent (or guardian) of the student to answer a 

separate questionnaire that includes a question regarding languages spoken in the home.10  

If the parent (or guardian) responded that another language besides English was spoken 

in the home, then the parent (or guardian) was asked to answer several questions 

regarding their language skills.  Surprisingly, the number of parents (or guardians) who 

report that another language besides English is spoken in the home is less than the 

number of students who report that another language besides English is spoken in the 

                                                                                                                                            
9 It is important to note at this point that some students may be 1st generation immigrants, 2nd generation 
immigrants or 3rd and greater immigrants and may not live in a home where another language besides 
English is spoken.   
10 According to the results in the survey, 9,885 of the students had a parent (either the mother or father) 
answer the parent questionnaire.  This number represents 91% of the sample (with and without appropriate 
weights).    
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home.   According to the survey, 1,985 parents (or guardians) of a student in the survey 

record that another language is spoken in the home and this can be compared to the 2,436 

students who report that another language is spoken in the home.  Only 1,763 parents (or 

guardians) reported that another language besides English is spoken in the home 

correspond with the students’ report that another language besides English is spoken in 

the home.   

Table 2.3: Subjective rankings of English language skills in 1988 for Parents (or 
Guardians) who report another language (besides English) is spoken in the 
home  

  1 "very 
well"  

2 "pretty 
well"  

3 "well"  4 "not 
very 
well" 

5 "Not At 
All Well" 

6 
"missing"

Parents or Guardians of Students (N = 1,985)    

Read English 51.79% 12.04% 11.13% 11.89% 8.36% 4.79% 

Write English 48.61% 10.88% 12.29% 12.80% 10.73% 4.69% 

Speak English  49.27% 13.40% 12.75% 14.06% 5.99% 4.53% 

Understand 
English 

55.37% 13.90% 11.23% 12.54% 3.02% 3.93% 

Parents or Guardians of 1st Generation Immigrants (N = 527)  

Read English 29.98% 14.04% 17.27% 21.63% 14.61% 2.47% 

Write English 27.89% 12.52% 18.79% 20.49% 17.65% 2.66% 

Speak English  26.19% 14.42% 20.87% 25.05% 11.01% 2.47% 

Understand 
English 

29.98% 18.41% 20.87% 23.15% 5.88% 1.71% 

Parents or Guardians of 2nd Generation Immigrants (N=800) 

Read English 49.25% 12.63% 13.63% 12.63% 8.63% 3.25% 

Write English 44.25% 10.75% 14.63% 15.25% 12.25% 2.88% 

Speak English  45.63% 15.50% 14.63% 15.13% 6.12% 3.00% 

Understand 
English 

53.88% 16.50% 11.38% 13.50% 2.75% 2.00% 

Parents or Guardians of 3+ Generation Immigrants (N = 550) 
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Read English 82.18% 10.00% 3.09% 1.45% 1.09% 2.18% 

Write English 80.73% 10.18% 3.64% 1.82% 1.45% 2.18% 

Speak English  82.18% 9.45% 4.18% 1.82% 0.36% 2.00% 

Understand 
English 

87.64% 7.09% 2.91% 0.73% 0.18% 1.45% 

Parents or Guardians of Students Who Are Missing Immigration Status (N = 108) 
  
Read English 22.22% 8.33% 3.70% 12.04% 12.97% 40.74% 

Write English 18.52% 7.41% 7.41% 12.96% 12.96% 40.74% 

Speak English  21.30% 12.96% 2.78% 14.81% 9.26% 38.89% 

Understand 
English 

25.93% 7.41% 5.56% 13.89% 5.56% 41.67% 

 

Table 2.3 shows the subjective rankings of English language skills for the parent 

(or guardian) of a student included in the NELS.  Once again, the information is 

separated according to the immigration status of the student.  Unlike the subjective 

rankings of English language skills for the student, the subjective rankings for the parent 

(or guardian) are according to the following scale: 1) very well 2) pretty well 3) well 4) 

not very well and 5) not at all well.   Table 2.3 reveals that a relatively low percentage of 

parents (or guardians) rank their English language skills in the highest category.  The 

percentages presented in the table reveal that approximately 52% of the parents (or 

guardians) rank their ability to read English in the highest category.  The percentage of 

parents (or guardians) who rank their ability to write English and to speak English as very 

well is approximately 49%.  In accordance with the student responses, the ability to 

understand English is the highest ranked skill.   

The subjective rankings of English language skills appear to be correlated with 

the immigration status of the student.  The share of parents who report their language 

skills in the highest category is higher for parents of second generation immigrants than it 
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is for parents of first generation immigrants.  In addition, the share of parents who report 

their language skills in the highest category is higher for parents of third generation 

immigrants than it is for the parents of second generation immigrants.  When comparing 

Table 2.2 to Table 2.3 it appears that on average the self-reported language skills of the 

students are ranked higher than the self-reported language skills of the parents (or 

guardians).11      

The NELS also contains two objective measures of English language proficiency 

for the students surveyed.  The first is a reading test score from a test administered in 

1988.  In 1988, all students took the same multiple choice test of English reading skills.  

In addition to a score on a standardized English test, the NELS contains scores for 

multiple choice tests in Math, Science, and History.12  The second objective measure of 

English language proficiency is also a reading test score but is from a test administered in 

1994.   

The subjective and objective measures of English language skills available in the 

NELS do appear to differ according to the immigration status of the student.  In order to 

determine whether family background characteristics and the characteristics of the 

student also differ according to the immigration status of the students, Table 2.4 presents 

the means for several variables of interest separated by the immigration status of the 

                                                
11 This should be interpreted with caution given that students and parents were asked to rank their abilities 
on slightly different scales.  However, it can be noted that the percentage of parents who rank their ability 
as “very well” tends to be substantially lower than the percentage of students who rank their ability as 
“very well.”  
12 The test labeled as History in this study is a test of “history/citizenship/geography.”  The test scores 
reported in Table 4 are the IRT – Estimated Right t-score.  This is the measure recommended for cross-
sectional comparisons in Appendix H of the 2nd Follow-Up User’s Guide to the NELS.  The web address for 
the User’s Guide is: http://nces.ed.gov/pubs94/94374-h.pdf  This particular score when weighted by the 
appropriate within year weights will have a mean of 50 and a standard deviation of 10.   
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student.  Observations that are missing information on parental education or parental 

income are not counted in the presentation of the means in Table 2.4.  The means 

presented in Table 2.4 are weighted.   

 

Table 2.4: Means separated by immigration status 

 Total 1st 
Generation

2nd 
Generation

3rd + 
Generation 

Immigration 
Status 

Missing 

White 0.714 0.154 0.346 0.786 0.517 
Black 0.110 0.071 0.040 0.114 0.238 
Asian 0.025 0.326 0.100 0.003 0.038 
Hispanic 0.108 0.379 0.484 0.054 0.167 
American Indian 0.016 0.004 0.004 0.017 0.019 
Other 0.027 0.065 0.027 0.026 0.021 
Family Income Less 
than $10,000  

0.112 0.233 0.130 0.100 0.218 

Family Income 
Between $10,000 - 
$50,000 

0.656 0.615 0.671 0.656 0.657 

Family Income Greater 
than $50,000 

0.232 0.152 0.200 0.243 0.125 

Parenteduc1 = 1 if 
parent did not complete 
high school 

0.102 0.302 0.234 0.076 0.198 

Parenteduc2 = 1 if 
parent is a high school 
graduate 

0.192 0.099 0.156 0.199 0.228 

Parenteduc3 = 1 if 
some college 

0.419 0.333 0.328 0.434 0.368 

Parenteduc4 = 1 if 
college graduate 

0.152 0.136 0.126 0.156 0.149 

Parenteduc5 = 1 if 
master's degree 

0.092 0.077 0.089 0.096 0.032 

Parenteduc6 = 1 if Phd, 
MD, or other 

0.042 0.053 0.067 0.039 0.026 

Language Besides 
English is Spoken in 
the Home 

0.173 0.867 0.748 0.080 0.223 
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Native Language is not 
English 

0.086 0.726 0.398 0.022 0.133 

Reading Test Score 52.780 51.586 51.795 53.004 51.230 
Math Test Score 52.722 53.713 51.611 52.916 49.945 
Science Test Score 52.926 52.168 51.111 53.236 50.952 
History Test Score 52.942 52.971 51.462 53.158 51.528 
Sample size 9875 564 1010 7931 370 

 

Table 2.4 reveals that the racial composition of students differs substantially by 

the immigration status of the student.  The first column of Table 2.4 reveals that 2.5% of 

the sample is Asian.  However, Asians represent a very large proportion of 1st generation 

and 2nd generation immigrants.  Approximately 33% of 1st generation immigrations are 

Asian and approximately 10% of 2nd generation immigrants are Asian.  Hispanics are also 

over-represented in the sample of 1st generation immigrants and 2nd generation 

immigrants.  According to the means presented in Table 2.4, Hispanics only represent 

11% of the sample.  However, Hispanics represent 38% of 1st generation immigrants and 

represent 48% of 2nd generation immigrants.   

The family income of the students also varies substantially by the immigration 

status of the students.  The table reveals that approximately 23% of 1st generation 

immigrants live in a household where family income is less than $10,000.  The share of 

2nd generation immigrants who live in a household where family income is less than 

$10,000 is approximately 13%.  Table 2.4 also reveals that approximately 24% of the 

total sample lives in a household where family income is between $50,000 and $200,000 

or more.  The share of 1st generation immigrants in this category is approximately 17% 

and the share of 2nd generation immigrants is approximately 26%.   
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Parental education also varies substantially by immigration status.  The means 

provided in Table 2.4 reveal that for the total sample approximately 10% of the students 

have a parent who did not complete high school.  When looking across the columns, it 

becomes apparent that 30% of 1st generation immigrants have a parent who did not finish 

high school and 23% of 2nd generation immigrants have a parent who did not finish high 

school.  The table also shows that approximately 29% of the students available have a 

parent who has obtained a college degree or higher.  Approximately 26 percent of 1st 

generation immigrants have a parent who has obtained a college degree or higher.  In 

addition, approximately 28% of 2nd generation students have a parent who has obtained a 

college degree or higher.   

Table 2.4 reveals that the share of individuals who live in a home where another 

language besides English is spoken varies substantially by the immigration status of the 

student.  According to the means, approximately 17% of the students live in a home 

where another language is spoken after dropping individuals who do not report family 

income or parental education.  The share of 1st generation students who live in a home 

where another language is spoken is approximately 87%.  The share of 2nd generation 

students who live in a home where another language is spoken is approximately 75%.   

The test scores presented in Table 2.4 are standardized scores for multiple choice 

tests in English, Mathematics, Science and History.  Every student in the sample took the 

same tests in 1988.  The standardized scores with the appropriate within year weights 

have a mean of 50 and a standard deviation of 10.  The standardized score on the English 

test (reading comprehension) is the objective measure of English skills used in this study.  
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The means reveal some differences according to the immigration status of the student.  

The average reading score for 1st generation students and for 2nd generation students is 

lower than the average reading score for 3rd generation + students.  The average math 

score of 1st generation students is larger than the average math score of 2nd generation 

students and the average math score of 3rd generation students.  In addition, the average 

science score of 1st generation students is larger than the average science score of 2nd 

generation students and is lower than the average science score of 3rd generation + 

students.   

 2.4 DETERMINANTS OF ENGLISH LANGUAGE SKILLS 
 

An understanding of the determinants of English language proficiency is 

necessary in order to understand the assimilation process of immigrants into American 

society.  The analysis of the determinants of English language proficiency in this study is 

unique in several ways.  First, this study allows for an analysis of the determinants of 

both subjective measures of English skills and objective measures of language skills.  

Second, this study uses a data set that provides several measures of possible determinants 

of language skills that have previously been unavailable.  For example, this study 

includes an analysis of whether language skills are passed down from parent to child.   

The initial analysis of the determinants of English language proficiency will focus 

on the determinants of the subjective measures of English language skills contained in the 

1988 student survey.  These determinants are only available for students who report 

living in a home where another language besides English is spoken.  Separate measures 



 25

of the ability to read, to write, to speak, and to understand English are available for all 

students who report living in a home where another language besides English is spoken.   

The determinants of English language proficiency are estimated according to the 

following equation  

  0 1 2 3Pr( 1 | ) ( )i i i iEnglish x Dem Native Familyα α α α= = Φ + + +                (1) 

where iEnglish  is an indicator variable for whether the language skill (reading, writing, 

speaking, understanding) is ranked in the highest category, very well, by student i.  iDem  

refers to a vector of characteristics of the student including the gender of the student, the 

race or ethnicity of the student, and the immigration status of the student.  iNative  is an 

indicator variable for whether English is the native language of the student.  iFamily  is a 

vector of characteristics of the student’s family.  The family characteristics that are 

always included are family income and the highest education attained by a parent.  The 

language skills of a parent are also included when possible.13  In all of the probits that are 

presented, the observations are weighted by the appropriate panel weights.   

 Table 2.5 presents the probit results for each subjective measure of English 

language skills for the sample of individuals who provided this information in 1988.14  

The columns only show the students who provided a subjective ranking of English skills 

in 1988 and who had a parent (or guardian) who also provided a subjective ranking of 

English skills in 1988.  The base group of individuals consists of white students who have 

                                                
13 As mentioned previously, the subjective measures of language skills for the respective parents (or 
guardians) are only available for parents who report that another language besides English is spoken.   
14 The full regression results are provided in Appendix A.   
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a parent with a high school education, a family income between $25,000 and $34,999, 

and who can be categorized as third generation plus immigrants.   

Table 2.5: Determinants of subjective measures of English language proficiency 

  Reading Writing Speaking Understanding
Female 0.397*** 0.321*** 0.186 0.082 
  (0.117) (0.113) (0.115) (0.134) 
Asian -0.214 -0.029 -0.436** -0.226 
  (0.191) (0.201) (0.192) (0.261) 
Hispanic -0.042 0.02 -0.302* 0.088 
  (0.179) (0.182) (0.176) (0.250) 
First Generation Immigrant -0.288 -0.639*** -0.415** -0.267 
  (0.204) (0.212) (0.205) (0.265) 
Second Generation Immigrant 0.058 0.038 -0.1 0.047 
  (0.163) (0.160) (0.160) (0.195) 
Missing Immigration Status 0.223 -0.002 0.021 0.032 
  (0.258) (0.267) (0.236) (0.260) 
Native Language is English 0.253 0.273* 0.314** 0.618*** 
  (0.171) (0.159) (0.163) (0.221) 
Parent Reading "Very Well" 0.315** - - - 
  (0.149)       
Parent Writing "Very Well" - 0.086 - - 
    (0.151)     
Parent Speaking "Very Well" - - 0.260* - 
      (0.143)   
Parent Understanding "Very Well" - - - 0.265 
        (0.187) 
Constant 0.683** 0.485 1.072*** 0.511 
  (0.298) (0.321) (0.292) (0.393) 
Sample size 1596 1596 1596 1596 

 

The probit regressions also include measures of family income, the highest 

education attained by a parent and an indicator for other race.  One star denotes 

significance at the 10% level.  Two stars denote significance at the 5% level.  Three stars 
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denote significance at the 1% level.  The results from the probit regressions reveal that 

self-reported measures of English language skills appear to vary according to the 

characteristics of the respondent.  First generation immigrants are significantly less likely 

to rank their ability to read, to write and to speak English as very well.  The results also 

reveal that Asians are significantly less likely to rank their ability to speak English as 

very well.  The coefficients on family income and parental education are of the expected 

signs.  Students with less family income than the base group are less likely to rank their 

English skills as very well.  Students with more family income than the base group are 

more likely to rank their English skills as very well. Students whose parents have less 

education than the base group are less likely to rank their English skills as very well.  

Students whose parents have more education than the base group are more likely to rank 

their English skills as very well.  The full regression results that include the coefficients 

on family income and parental education are available from the author.   

The results from Table 2.5 also demonstrate that when controlling for family 

income and parental education that the reading skills and speaking skills of the parent 

significantly affects the reading skills and speaking skills of the child.  The first column 

of Table 2.5 reveals that the coefficient on the parent’s ranking of reading very well is 

statistically significant at the 5% level.  The estimated marginal effect for the parent’s 

ranking of very well for reading is 0.08 with a standard error of 0.04.  Column 3 of Table 

2.5 reveals that the coefficient on the parent’s ranking of very well is statistically 

significant at the 10% level.  The estimated marginal effect for the parent’s ranking of 

very well for speaking is 0.07 with a standard error of 0.04.   
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The analysis of the determinants of English language skills is also estimated using 

an objective measure of English language skills.  The reading test score is assumed to 

depend on the demographics of the student, whether English is the native language of the 

student, and family characteristics.  Family income and the highest education attained by 

a parent are included in every regression and are captured in the vector of family 

background characteristics.  In addition, an indicator variable for whether another 

language is spoken in the home is also included when using the full sample of students.  

The language skills of a parent are also included for the sample of students where it is 

available.15  In all of the regressions that are presented, the observations are weighted by 

the appropriate panel weights.   

 Table 2.6 presents the estimated coefficients for equation 2.  The first column of 

Table 2.6 presents the results for all individuals who provide a valid test score, family 

income and parental education.  The second column of Table 2.6 presents the results 

when including indicators for whether the individual lives in a home where another 

language besides English is spoken.  The third column of Table 2.6 shows the results for 

the subsample of individuals who report another language besides English is spoken in 

the home in 1988.  The fourth column shows the results for individuals who have a parent 

who ranks his language skills.   

Table 2.6: Determinants of objective measures of English language skills  

 (1) (2) (3) (4) 
Female 1.411*** 1.410*** 0.768 0.732 

                                                
15 As mentioned previously, the subjective measures of language skills for the respective parents (or 
guardians) are only available for parents who report that another language besides English is spoken.   
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 (0.432) (0.432) (0.784) (0.930) 
Asian -1.728 -1.624 -1.490 -0.473 
 (1.120) (1.206) (1.372) (1.612) 
Hispanic -2.146* -2.028 -2.436** -2.038 
 (1.170) (1.328) (1.105) (1.446) 
1st Generation Immigrant 1.773 1.888 0.010 -0.701 
 (1.506) (1.478) (1.630) (1.988) 
2nd Generation Immigrant 0.639 0.752 0.021 -0.733 
 (0.833) (0.799) (1.106) (1.367) 
Missing Immigration 0.280 0.298 -0.841 0.190 
 (1.202) (1.203) (1.667) (2.865) 
Other Language Besides 
English Spoken in the Home 

- -0.294 - - 

  (0.784)   
Parent Reads "Very Well" - - - 0.892 
    (1.067) 
Native Language is English 0.992 0.935 -0.397 -0.709 
 (1.140) (1.135) (0.989) (1.067) 
Constant 48.412*** 48.484*** 48.367*** 47.878*** 
 (1.279) (1.268) (1.968) (2.554) 
R-squared 0.092 0.092 0.123 0.126 
Sample size 9875 9875 2105  1596 

 

The explanatory power of the weighted linear regressions for the reading test is fairly 

low.  The R-squared for the initial regression for the entire sample of students available in 

the survey is only 0.092.   

 One substantial difference between the regressions for the estimated determinants 

of objective measures of English reading skills and the estimated determinants of 

subjective measures of English language skills is the significance of the parent’s language 

skills.  The probit regressions revealed that a parent’s ranking of very well in either 

reading or speaking significantly affected the student’s ranking of her reading skills or 

her speaking skills.  However, the regression for the determinants of English reading 

skills is not significantly affected by the parent’s ranking of his own skills.   
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2.5 EARNINGS INFORMATION AVAILABLE IN THE NELS 
 

The monetary return to language skills is estimated using earnings data contained 

in the last follow-up survey to the NELS.  In the 2000 follow-up survey, the students are 

approximately 25 years of age.  When estimating the returns to language skills, students 

who do not provide a valid income, the amount of education obtained by 2000, family 

income or parental education are dropped from the sample.  Table 2.7 presents the means 

for the sample of students who will be used to estimate the returns to English language 

skills using the appropriate panel weights.      

Table 2.7: Means for individuals who reported income in 1999  

 Total 1st 
Generation

2nd 
Generation

3rd + 
Generation 

Immigration 
Status 
Missing 

White 0.726 0.165 0.361 0.797 0.492 

Black 0.109 0.086 0.038 0.111 0.244 

Asian 0.024 0.323 0.094 0.003 0.044 

Hispanic 0.108 0.369 0.493 0.054 0.178 

American Indian 0.014 0.005 0.003 0.015 0.022 

Other 0.020 0.052 0.012 0.020 0.020 

Language Besides 
English is Spoken in the 
Home 

0.168 0.844 0.741 0.078 0.231 

Native Language is not 
English 

0.081 0.718 0.388 0.020 0.141 

Less than HS Graduate 0.052 0.067 0.070 0.049 0.064 

HS Graduate Only 0.155 0.104 0.092 0.163 0.179 

Some Postsecondary 
Education 

0.318 0.309 0.317 0.316 0.368 

Certificate 0.083 0.079 0.085 0.081 0.134 

Associate Degree 0.070 0.083 0.072 0.069 0.066 

Bachelor Degree 0.286 0.324 0.308 0.286 0.180 
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Master's Degree 0.031 0.031 0.052 0.030 0.008 

PhD or Professional 
Degree 

0.004 0.002 0.003 0.005 0.000 

Income in 1999  $ 26,066  $ 25,438   $ 28,190   $ 26,019   $ 22,510  

Hours worked per week 39.631 37.476 37.897 39.944 38.619 

Weeks worked per year 44.878 42.528 44.059 45.120 43.465 

Sample size 8584 457 872 6945 310 

 
Table 2.7 reveals that there are substantial differences in the means by immigration 

status.  The highest level of education obtained by 2000 appears to differ according to the 

immigration status of the student.  The share of 1st generation immigrants who report less 

than a high school degree is larger than the share of 3rd generation plus immigrants who 

report less than a high school degree.  Surprisingly, the share of 1st generation immigrants 

who report a college education (35.7%) or more is higher than the share of 3rd generation 

plus immigrants who report a college education (32.1%).   

The average income earned in 1999 also appears to differ according to the 

immigration status of the student.  The average income reported by 2nd generation 

immigrants ($28,190) is more than $2000 larger than the average income reported by 3rd 

generation immigrants ($26,019).  The average income reported by 1st generation 

immigrants ($25,438) is lower than the average income reported by 3rd generation plus 

immigrants ($26,019).  The average income reported by individuals whose immigration 

status is missing ($22,510) is substantially lower than the average income reported by 3rd 

generation plus immigrants ($26,019).   

2.4 DO LANGUAGE SKILLS AFFECT EARNINGS? 
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In order to test the hypothesis that language skills can help to explain wage 

differences between individuals, I estimate the following linear model of the log of 

annual earnings for individual i in 1999:   

     0 1 2ln( )i o i i i iEarnings Dem Work Englishα β β β ε= + + + +         (3)  

where Dem refers to a vector of characteristics of the student including the gender of the 

student, the race or ethnicity of the student, and the immigration status of the student.   

Work is a vector of characteristics for the amount of work they did in 1999 (e.g., hours 

worked per week and weeks worked per year).  English is a vector of the measures of 

English skills of the student. Several regressions will be estimated using different 

combinations of the available measures of English skills.    

 Table 2.8 presents the results using only subjective measures of English language 

proficiency.  The regressions also include the demographic controls, the native language 

of the respondent, the immigration status of the respondent, the highest level of education 

attained by the student, the average amount of hours worked per week and the amount of 

weeks worked per year.  The left-out categories are when the respondent ranks their 

English language skills as very well.   

Table 2.8: Earnings equations with only subjective measures of English language skills 

 (1) (2) (3) (4) 
Speak English "pretty well" -0.142* -0.160* -0.169* -0.097 

 (0.075) (0.083) (0.088) (0.086) 
Speak English "well" -0.156** -0.07 -0.104 -0.082 

 (0.080) (0.110) (0.141) (0.123) 
Speak English "not well" -0.289 -0.223 -0.239 -0.254 

 (0.198) (0.230) (0.421) (0.219) 
Read English "pretty well" - 0.041 0.112 - 
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  (0.082) (0.094)  
Read English "well" - -0.034 0.033 - 

  (0.108) (0.135)  
Read English "not well" - -0.2 -0.229 - 

  (0.135) (0.172)  
Write English "pretty well" - - -0.145* -0.072 

   (0.079) (0.077) 
Write English "well" - - -0.162 -0.101 

   (0.145) (0.119) 
Write English "not well" - - 0.056 -0.041 

   (0.157) (0.125) 
Understand English "Pretty well" - - 0.095 - 

   (0.123)  
Understand English "well" - - 0.127 - 

   (0.167)  
Understand English "not well" - - -0.048*** - 

   (0.577)  
Constant 8.754*** 8.745*** 8.742*** 8.765*** 

 (0.145) (0.144) (0.142) (0.144) 
R-squared 0.383 0.384 0.387 0.384 

 

The first column of Table 2.8 presents the results when only including subjective 

measures of English speaking proficiency.  The results from the wage regression reveal 

that individuals who report that they speak English pretty well earn approximately 14% 

less than individuals who report that they speak English very well.  In addition, 

individuals who report that they speak English well earn approximately 16% less than 

individuals who report that they speak English very well.  The coefficient on speaking 

English not well is approximately equal to 29% but is only statistically significant at the 

15% level.  The results presented in Column 1 are similar to those presented in 

Carnevale, Fry and Lowell (2001). An F-test (F= 4.63) reveals that we can reject the null 

hypothesis that the coefficients on the subjective measures of English speaking 

proficiency are equal to zero at the 1% level of significance.   
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    Column 2 of Table 2.8 presents the results from estimating the returns to English 

language skills when using only self-reported speaking skills and self-reported reading 

skills.  This specification is similar to that contained in Chiswick (1991).  When 

estimating a wage regression with subjective measures of both reading and speaking, an 

F-test (F = 2.84) reveals that the null hypothesis that the coefficients on the speaking 

variables equals zero can be rejected at the 5% level of significance.  This result is 

contrary to what Chiswick (1991) and Carnevale, Fry and Lowell (2001) found when 

using similar subjective measures of English language skills.   

The estimated returns to all four types of language skills are presented in Column 

3 of Table 2.8.  When including all measures of English language skills, a few of the 

coefficients on writing and speaking remain significant.  These results again differ from 

Carnevale, Fry and Lowell (2001) who find that only the self-reported ability to 

understand the English language remains significant.   

Table 2.9 presents the results when including the reading test score of the student 

in 1988.  When including the reading test score of the student, the estimated coefficients 

remain virtually unchanged.  The most powerful predictors of a person’s earnings appear 

to be the person’s self-reported ability to write English and the person’s self-reported 

ability to speak English.   

Table 2.9: Earnings equations with subjective and objective measures of English 
language skills 

 (1) (2) (3) (4) 
Speak English "pretty well" -0.149** -0.161** -0.168* -0.1 
 (0.077) (0.083) (0.088) (0.087) 
Speak English "well" -0.158** -0.063 -0.099 -0.078 
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 (0.077) (0.107) (0.140) (0.121) 
Speak English "not well" -0.287 -0.213 -0.217 -0.242 
 (0.199) (0.231) (0.427) (0.222) 
Read English "pretty well" - 0.032 0.106  
  (0.079) (0.093)  
Read English "well" - -0.042 0.026  
  (0.107) (0.134)  
Read English "not well" - -0.213* -0.231  
  (0.131) (0.170)  
Write English "pretty well" - - -0.146* -0.078 
   (0.079) (0.075) 
Write English "well" - - -0.157 -0.102 
   (0.146) (0.118) 
Write English "not well" - - 0.041 -0.066 
   (0.155) (0.124) 
Understand English "Pretty well" - - 0.091  
   (0.124)  
Understand English "well" - - 0.124  
   (0.167)  
Understand English "not well" - - -0.069  
   (0.579)  
Reading Test Score -0.001 -0.001 -0.001 -0.002 
 (0.002) (0.002) (0.002) (0.002) 
Constant 8.827*** 8.819*** 8.808*** 8.848*** 
 (0.183) (0.178) (0.176) (0.177) 
R-squared 0.384 0.385 0.387 0.385 
Sample size 1774 1774 1774 1774 

 

The objective measure of English language skills used in this study only captures 

the person’s reading ability.  However, the subjective measures of English speaking skills 

and English writing skills may capture some other aspects of language skills that are 

important determinants of earnings.  For example, the self-reported measure of speaking 

skills may capture whether the individual speaks with an accent.   

2.7 ROBUSTNESS TESTS 
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This section of the study tests the robustness of the results presented in Section 

2.6 to the inclusion of detailed information on family background, multiple measures of 

ability and detailed information on foreign language skills.   

Family background may affect a person’s earnings for several reasons.  First, the 

education of the parent may affect the educational aspirations of the child.  Therefore, the 

child of a parent who has a college degree may be more likely to pursue a college degree 

than a child of a parent who has a high school degree only.  Second, the family resources 

may affect the ability of the student to obtain valuable internships.  A student who has a 

parent who is a CEO of a major company may earn more than a student who has a parent 

who is a construction worker.  The regressions are re-estimated while including measures 

of family background, and the estimated coefficients are provided in the first column of 

Table 2.10.   

The reading test score used to capture the individual’s objective English language 

skills may be highly correlated with the individual’s ability.  Therefore, it is important to 

control for other potential measures of ability where possible.  Column 2 of Table 2.10 

presents the estimated coefficients on the returns to different measures of language skills 

including multiple measures of the ability of the student and including detailed 

information on family background.    

The results presented in Section 2.6 may also be potentially biased by the 

omission of foreign language skills.  Information on foreign language skills is available in 

the NELS for individuals who responded in the affirmative that another language besides 

English is spoken in the home in 1988 and for individuals who responded that their native 



 37

language is not English in 1994.  The available measures of foreign language skills 

available in the NELS are only subjective.  Column 3 of Table 2.10 presents the 

estimated coefficients adding controls for the student’s self-reported ability in her second 

language, detailed information on family background, and multiple test scores.   

 

 

Table 2.10: Robustness tests  

 (1) (2) (3) 
Speak English "pretty well" -0.154* -0.149* -0.164* 
 (0.087) (0.087) (0.091) 
Speak English "well" -0.021 -0.008 -0.030 
 (0.142) (0.140) (0.144) 
Speak English "not well" -0.164 -0.155 -0.168 
 (0.447) (0.446) (0.446) 
Read English "pretty well" 0.114 0.116 0.121 
 (0.092) (0.092) (0.097) 
Read English "well" 0.016 0.021 0.029 
 (0.141) (0.135) (0.137) 
Read English "not well" -0.203 -0.201 -0.176 
 (0.162) (0.160) (0.163) 
Write English "pretty well" -0.169** -0.172** -0.178** 
 (0.078) (0.079) (0.085) 
Write English "well" -0.162 -0.174 -0.180 
 (0.154) (0.146) (0.147) 
Write English "not well" -0.027 -0.035 -0.050 
 (0.161) (0.160) (0.162) 
Understand English "Pretty well" 0.108 0.107 0.125 
 (0.123) (0.124) (0.127) 
Understand English "well" 0.055 0.056 0.069 
 (0.165) (0.165) (0.169) 
Understand English "not well" -0.032 -0.029 -0.034 
 (0.608) (0.608) (0.608) 
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Reading Test Score -(0.001) -0.007 -0.001 
 (0.002) (0.002) (0.003) 
Constant 8.860*** 8.871*** 8.850*** 
 (0.203) (0.208) (0.208) 
R-squared 0.406 0.407 0.411 

 
The results presented in Table 2.10 suggest that the results presented in section 

2.6 are robust to the inclusion of family background variables, multiple test scores, and 

the inclusion of skills in family background.  Table 2.10 reveals that students who report 

that they speak English pretty well are significantly penalized when compared to students 

who report that they speak English very well.  In addition, students who report that they 

write English pretty well are significantly penalized when compared to students who 

report that they write English very well.   

A series of F-tests was conducted to test whether measures of family background, 

alternative measures of ability and whether measures of foreign language skills should be 

included in the earnings equations.  The null hypothesis that the detailed measures of 

family background should not be included in the earnings equation can be rejected at the 

1% level of significance.  The corresponding F-statistic is 3.06.  The null hypothesis that 

the coefficients on the other measures of ability are equal to zero can not be rejected.  The 

null hypothesis that the coefficients on foreign language skills are equal to zero can be 

rejected at the 1% level of significance.  The corresponding F-statistic is 3.06.   

2.8 CONCLUSIONS 
 

This study was the first to incorporate an analysis of the returns to English 

language proficiency in the United States including both subjective measures and 
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objective measures of English language skills in an earnings equation.  The results 

suggest that the ability to speak English well and the ability to write English well are the 

most important determinants of earnings.  The objective measure of English reading 

ability is insignificant in all of the reported earnings equations.  Unlike the self-reported 

measures of English language proficiency available in the NELS, the objective measure 

only captures one dimension of language skills, reading.   

This study is the first to document a relationship between the language skills of a 

parent and the language skills of the child.  The evidence presented in this paper suggests 

that language programs for immigrants are valuable not only to the current generation of 

immigrants but also to the children of immigrants.  English language programs will not 

only help to improve the earnings of current immigrants but will also help to improve the 

English language skills of future generations.   
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CHAPTER 3 

Does ending affirmative action lower the percent 

of minority students applying to college?   

 

3.1 INTRODUCTION 
 

The 5th Circuit Court decision in Hopwood v. University of Texas (1996) ended the 

use of race in college admissions in Texas and immediately impacted the application 

behavior of minority students.  The percent of minority applications to the University of 

Texas fell by approximately 10 percent in the year following the Hopwood decision 

(Chapa & Lazaro, 1998).  At the same time, the admission rate for minority applicants to 

Texas A&M fell by 20 percent (Card & Krueger, 2004).  In 1997, the Texas state 

legislature passed a percent plan that guarantees students who graduate in the top ten 

percent of their high school class admission to any public college in Texas.  The purpose 

of the Texas percent plan was to remedy the drop in the probability of acceptance for 

minority students at public colleges in Texas.   

The Texas percent plan guarantees students who graduate in the top ten percent of 

their high school class acceptance to any public college in Texas.  Since one out of ten 

public high schools in Texas enrolls 90 to 100 percent minority students, some minority 

students must be guaranteed acceptance to college under the Texas percent plan.  

However, the percent plan negatively impacts the probability of admission to the best 



 41

public colleges in Texas for students outside of the top ten percent of their high school 

class.  The most competitive public colleges in Texas can not accept everyone who 

applies and the percent plan lowers the available acceptances for students outside of the 

top ten percent of their high school class.   

This study analyzes changes in the percent of public high school graduates taking 

a college admissions test (either the SAT or the ACT).  This measure captures whether a 

student is applying to an in-state college (University of Texas), a private college (Rice) or 

an out-of-state college (e.g., University of Florida).  By using this measure, I can analyze 

how ending affirmative action affected the percent of minority high school graduates 

applying to any college requiring a test score.  In contrast, Long (2004) and Card & 

Krueger (2004) use the pool of students taking the SAT to estimate how the changes in 

admissions affected where students applied to college.  Instead of focusing on where 

students apply to college, the present paper focuses on who applies to college after the 

end of affirmative action.   

Policymakers, educators and parents should be concerned about the effects on 

student outcomes of ending affirmative action and instituting a percent plan.  The recent 

controversy over the use of race in college admissions affected students in Texas, 

California, Florida and Georgia.  Each of these states ended the use of race in college 

admissions.  California and Florida also passed percent plans.  While the recent Supreme 

Court decision in Grutter v. Bollinger (2003) allows for the use of race in college 

admissions, there is some suggestion that affirmative action policies should not continue 
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forever.16  This highlights the importance of studying how ending affirmative action and 

instituting race-neutral alternatives affect the percent of high school graduates applying to 

college.     

The 5th Circuit Court decision in Hopwood v. University of Texas also ended the 

use of race in financial aid decisions at public colleges in Texas.  In response to this 

limitation, the University of Texas started the Longhorn opportunity scholarship program 

in 1998.17  This program offers scholarships of $4,000 each year to students who graduate 

from qualifying high schools.  High schools qualify for the program if the average 

parental income at the high school is less than $35,000 and if less than 35% of the high 

school graduates sent college admission test scores to the University of Texas in the 

previous year.  Intuitively, financial aid should affect the decision to apply to college and 

this particular program should disproportionately help the poor.  This study includes the 

first analysis of the Longhorn opportunity scholarship program and its effects on the 

percent of public high school graduates taking a college admissions test.   

The analysis is based on data from the Texas Education Agency (TEA) over the 

period 1994-2001.  The empirical strategy in this study is to estimate how the changes in 

admissions criteria affected the percent of students taking a college admissions test 

(either the SAT or the ACT) at each public high school in Texas.  Measuring the effects 

of the policies at the high school level offers a distinct advantage because the percent 

                                                
16 Sandra Day O’Connor’s opinion in the case includes the following quote: “The Court expects that 25 
years from now, the use of racial preferences will no longer be necessary to further the interest approved 
today.”   
17 Texas A&M University also changed its financial aid policy.  In 1999, Texas A&M started the Century 
scholar program and the students first affected by the policy enrolled in 2000.  The information on the 
Century scholar program is very limited and no information is provided on the website as to which schools 
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plan allocates guaranteed acceptances within each high school and the Longhorn 

opportunity scholarship program offered financial aid only at qualifying high schools.   

3.2 DATA 
 

The Texas Education Agency (TEA) collects information on all of the public high 

schools in Texas.  The data include the percent of graduates by race taking a college 

admissions test, the percent of students on free lunch, the attendance rates, the dropout 

rates and the racial composition of the high school.  Using these data, I estimate the 

effects of ending affirmative action and instituting a percent plan on the percent of high 

school graduates taking a college admissions test. 

The percent of high school graduates taking a college admissions test is a proxy 

for the percent of high school graduates applying to college.  The exact percentage of 

high school graduates applying to college is unknown.  However, students applying to 

almost any four-year college must take a college admissions test.  Breland, Gernand, 

Cummig, & Trapani (2002) find that 96 percent of four-year public institutions and 91 

percent of private institutions require either an SAT or ACT test score as part of the 

application.  The same study finds that only 22 percent of two-year colleges use the SAT 

or the ACT as a part of the application.  The percent of high school graduates taking a 

college admissions test provides an accurate measure of students applying to colleges that 

require a test score.   

                                                                                                                                            
participate in the program.  The analysis in this paper is limited to the high schools that participate in the 
Longhorn program. 
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The percent of high school graduates taking a college admissions test is analyzed 

in three different admissions time periods: affirmative action, merit based and percentage 

based.  Each time period is characterized by its constraints.  The affirmative action 

regime in this paper represents the time period fall 1993- spring 1996.  During the 

affirmative action regime, public and private colleges are not constrained and are able to 

use race in admissions.  The Hopwood v. University of Texas decision (1996) ended the 

affirmative action regime and outlawed the use of race in admissions.  During the merit 

based regime, fall 1996- spring 1997, public colleges could not use race in admissions 

decisions and public colleges do not have to accept students in the top ten percent of their 

high school class.  The percentage based regime begins in the fall of 1997 and changes in 

the spring of 2003.  Colleges can not use race in college admissions and must accept 

students in the top ten percent of their high school class.  The Supreme Court Decision in 

Grutter v. Bollinger et. al (2003) altered the percentage based regime.  In the fall of 2003, 

public and private colleges can legally use race in admissions but public colleges in 

Texas are still bound by the percent plan.   

In Texas, the percent of minority high school graduates applying to college was 

highest under the affirmative action regime and declined during the merit and percent 

regimes.   
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Figure 3.1: Percent of high school graduates taking college admissions tests in Texas 
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Figure 3.1 shows the percent of high school graduates in Texas that took either 

the SAT or the ACT between 1994 and 2001.  The data are from the Academic 

Excellence Indicator System (AEIS) reports conducted by the Texas Education Agency 

(TEA).  Since the data on Asian students is not available in every year, only the data on 

white graduates, black graduates and Hispanic graduates is presented.  The year denotes 

the year of graduation.  When looking at the percent of total graduates taking a college 

admissions test, the change from the affirmative action regime to the merit based regime 

led to a significant 1.1 percentage point decline (1.7%).18  The end of the affirmative 

action regime led to a 1.9 percentage point decline (3.2%) in the percent of black high 

school graduates taking a college admissions test.  The percent of Hispanic high school 

graduates taking a college admissions test also fell by 1.9 percentage points (3.9%).  The 

figure also shows a 0.50 (0.7%) percentage point decline in the percent of white high 

school graduates taking a college admissions test.  The effect for whites is considerably 

smaller than the effect of ending affirmative action on blacks and Hispanics.  However, 
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this decline is significant at the 1% level if the covariance between the years is assumed 

to be zero.  In the results section, I am able to relax the assumption that the covariance 

between the years is equal to zero by including school fixed effects in a regression.  The 

results that will be discussed in detail in Section 4 show an insignificant effect of ending 

affirmative action on whites.   

Table 3.1: Number of high school graduates by race 

Year Black White Hispanic 

1996 20829 95226 50041 

1997 22840 98868 54131 

1998 25165 104792 60362 

1999 25708 107777 63082 

2000 27507 109721 68314 

2001 28295 109634 69595 

 

Table 3.1 presents information on the number of high school graduates by race in 

each year.  The data comes from the Texas Higher Education Coordinating Board.  The 

data in Table 3.1 reveal that the number of high school graduates has been increasing 

over the six years shown.  The data also reveal that the percent of high school graduates 

who are minorities has increased.  In order to give some perspective on the previously 

mentioned percentage point changes, the 1.9 percentage point decline in the percent of 

blacks taking a college admissions test represents a change of approximately 434 black 

students.  The 1.9 percentage point decline in the percent of Hispanics taking a college 

                                                                                                                                            
18 The null hypothesis that the change of high school graduates taking a college admissions test from 1996-
1997 is equal to zero is rejected with 99% confidence.  The t-statistic is 6.82.  The covariance between the 
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admissions test represents a change of approximately 1028 Hispanic students.  The 

percentage point declines may appear to be small but this represents a large change in the 

number of students applying to college.   

The percent plan significantly reduced the percent of high school graduates taking 

a college admissions test.  The percent of high school graduates taking a college 

admissions test fell by 1.9 percentage points (3.0%) in the first year of the percent plan.  

The percent of white high school graduates taking a college admissions test fell by 1.2 

percentage points (1.7%) in the first year of the percent plan.  The percent of black high 

school graduates taking a college admissions test fell by 2.3 percentage points (4.0%).  

The 2.3 percentage point decline represents a decrease of approximately 579 fewer black 

high school graduates applying to college.  The percent of Hispanic high school graduates 

taking a college admissions test fell by 2.3 percentage points (4.9%).  Since there are 

many more Hispanic students than black students in Texas, the 2.3 percentage point 

decline represents approximately 1388 fewer Hispanic high school graduates applying to 

college.   

The Longhorn opportunity scholarship program started in 1998 and the first class 

affected by the program graduated in 1999.  Schools that qualify for the program on 

average enroll a higher percentage of black and Hispanic students than high schools that 

do not qualify for the program.  Since this program would disproportionately benefit 

minorities, the Longhorn opportunity scholarship program can potentially explain the 

significant 2.7 percentage point (4.8%) increase in the percent of black high school 

                                                                                                                                            
two years is assumed to be zero.   
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graduates taking a college admissions test between 1998 and 1999.  This hypothesis will 

be tested more fully in Section 4 below.   

When creating the dataset for the regressions, I limited the sample to the 1,331 

public schools that always exist between fall 1994 and spring 2001.  In every year, some 

high schools report the percent of high school graduates taking a college admissions test, 

the percent of black high school graduates taking a college admissions test, the percent of 

Hispanic high school graduates taking a college admissions test and the percent of white 

high school graduates taking a college admissions test.  I create four different samples 

according to whether the school reports a measure (% of total graduates, % of white 

graduates, % of Hispanic graduates, % of black graduates) in every school year between 

1994 and 2001.  This creates four balanced panel samples.  The first sample, the number 

of schools reporting the percent of total graduates taking a college admissions test for 

each year between 1994 and 2001, consists of 1018 schools.  Similarly, the second 

sample consists of the 856 schools that report the percent of white graduates taking a 

college admissions test in each year.  The third sample consists of the 558 schools that 

report the percent of Hispanic graduates taking a college admission test in each year.  The 

fourth sample consists of the 315 schools that report the percent of black graduates taking 

a college admissions test in each year.   

Table 3.2: Means and standard deviations for the four samples  

 % Total %White % Hispanic %Black 
Number in each year 1018 856 558 315 
Total number 8144 6848 4464 2520 
Percent on free lunch 36.05 31.15 39.97 33.81 
 (20.95) (17.05) (23.56) (18.17) 
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Dropout rate 1.73 1.6 2 1.94 
 (2.20) (1.88) (2.24) (1.78) 
% Black 11.2 9.89 11.08 26.32 
 (16.75) (12.27) (15.48) (21.98) 
% Hispanic 28.99 22.82 44.47 24.19 
 (28.67) (23.31) (29.69) (20.75) 
# Black graduates 21 18 28 58 
 (43) (34) (47) (60) 
# White graduates 88 104 120 147 
 (110) (117) (134) (141) 
# Hispanic graduates 50 44 89 59 
 (88) (80) (104) (72) 
# Total graduates  

 
157 225 254 

 (154) (161) (168) (170) 
Attendance rate 94 94 93 93 
 (3.00) (3.00) (3.00) (3.00) 
Longhorn opportunity 
scholarship 

0.02 0.01 0.03 0.046 

  (0.14) (0.10) (0.17) (0.21) 

 

Table 3.2 shows the means and standard deviations of the main variables of interest for 

each of the four samples when all of the years are pooled.  There are some missing values 

on total graduates.  Three schools in columns 1, 2 and 3 do not report the total number of 

graduates.  One school reports the fraction of black graduates taking a college admissions 

test and not the total number of graduates.  Notably, the schools that report the percent of 

black students taking a college admissions test tend to enroll more blacks than a school 

that does not report the percent of black students taking a college admissions test.   

3.3 CHANGES IN APPLICATION BEHAVIOR DUE TO CONSTRAINTS ON COLLEGE 
ADMISSIONS 
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The end of affirmative action in college admissions and the institution of a 

percent plan should affect the application behavior of high school graduates.  Card & 

Krueger (2004) model the effects of ending affirmative action on the application behavior 

of minority students.  In their study, they delineate three different ways in which ending 

affirmative action could affect the application behavior of students.  The three ways listed 

in Card & Krueger’s study are: 1) a change in the probability of admission to college i 2) 

a change in the utility for college i and 3) a change in the probability of acceptance to 

college j not equal to i.  This study extends their model to consider the effects of ending 

affirmative action and instituting a percent plan on the application behavior of students 

on the margin of applying to college.   

A student is considered to be on the margin of applying to college if a change in 

college admissions causes the student to add or subtract the only college in her 

application set that requires a test score.  A student would add college i to her application 

set if the change in college admissions positively affects the probability of acceptance to 

college i or positively affects the utility from college i.  A student would subtract college 

i from her application set if the change in college admissions decreased either the 

probability of acceptance to college i or decreased the utility from college i.   

 The Hopwood v. University of Texas decision should decrease the probability of 

acceptance to in-state public colleges for minorities and possibly increase the probability 

of acceptance to in-state public colleges for white students.19 Using data on the percent of 

                                                
19 Kane (1998a) and Light & Strayer (2002) provide evidence of the positive effects of affirmative action 
in college admissions.  Therefore, the end of affirmative action should decrease the probability of 
acceptance.  Chan & Eyster (2003) demonstrate that the end of affirmative action in college admissions 
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high school graduates taking either the SAT or the ACT, we can test whether these 

theoretical changes in the probability of acceptance affected the percent of students 

applying to any college requiring a test score.   Asian students are included in the percent 

of total high school graduates taking a college admissions test but a separate analysis for 

Asian students is not possible due to data limitations.        

The Texas percent plan altered the probability of acceptance at in-state public 

colleges.  The percent plan increases the probability of acceptance to an in-state public 

college to one for students inside the top ten percent of their high school class.  This may 

increase the percent of high school graduates taking a college admissions test.  However, 

the Texas percent plan may lower the probability of acceptance to some in-state public 

colleges for students outside of the top ten percent of their high school class.  This may 

decrease the percent of high school graduates taking a college admissions test.  The 

theoretical prediction for the effects of the percent plan on the percent of high school 

graduates taking a college admissions test is ambiguous.  The sign of the effect will be 

determined empirically.       

The effects of the policy changes are estimated using high school level data.  A 

single observation is a high school in a particular year.  The dependent variable in the 

regressions is the percent of high school graduates taking a college admissions test at 

each public high school in each year.  The following empirical specification is estimated 

using weighted fixed effects: 

 

                                                                                                                                            
may lead to a possible decrease in student quality at each college.  Kane (1998b) provides an explanation 
for why ending affirmative action should generate a small positive effect on whites and Asians.   
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% College admissions test = 0β + 1β %Free lunch + 2β % Dropout + 3β % Black + 

4β % Hispanic + 5β Attendance + 6β Merit + 7β Percent + 8β Longhorn             (1) 
 
 
Weighted fixed effects are used to correct for the heteroskedasticity in the estimating 

equation.  Each high school observation is weighted by the number of high school 

graduates in that year.  In order to estimate the effects of the policy changes, I control for 

other factors that might affect the percent of high school graduates applying to college.  

Quality of the high school and family income are assumed to affect the percent of 

students applying to college.20  The quality of the high school is captured by including 

school fixed effects, the attendance rate, and the high school dropout rate.21  The percent 

of students on free lunch is used as a proxy for family income in the school.   

 The focus of this study is on the last three variables included in equation 1: the 

merit variable, the percent variable and the Longhorn variable.  The merit variable is a 

dummy for the academic year 1996-1997.  In this academic year, public colleges in Texas 

can not use race in admissions and the public colleges are not yet bound by the percent 

plan.  The expected sign on the merit variable is negative.  The percent variable is a 

dummy variable for all years between 1997 and 2001.  The percent variable captures the 

time period where public colleges can not use race in admission and public colleges must 

accept students who graduate in the top ten percent of their high school class.  The 

percent plan should generate both positive and negative effects and the theoretical sign on 

                                                
20 Manski & Wise (1983) demonstrate that family income positively affects the probability of a student 
applying to college.   
21 The end of affirmative action makes it more difficult to be accepted to college.  Bedard (2001) suggests 
that the signaling theory of education would predict lower dropout rates when the difficulty of attaining a 
degree increases.  Bedard (2001) uses data from the NLSY and considers difficulty of attaining a degree to 
be related to the proximity of the nearest college.   



 53

this variable is ambiguous.  The Longhorn variable is a dummy variable indicating 

whether the high school qualifies for the scholarship program.  Since increases in 

financial aid should increase the percent of students applying to college, the expected 

sign on the Longhorn variable is positive.   

 The percent of public high school graduates taking a college admissions test is 

available by race for a limited number of schools.  The same regression as shown in 

equation 1 is estimated using the percent of white high school graduates taking a college 

admissions test, the percent of Hispanic high school graduates taking a college 

admissions test, and the percent of black high school graduates taking a college 

admissions test as the dependent variables.  The observations used in the race-specific 

regressions are weighted by the number of high school graduates by race.   

The merit and percent variables in equation 1 represent time effects.  In order for 

the results from equation 1 to represent the effects of the policy changes, the policy 

changes must be the only changes between the time periods.  This may not be a 

reasonable assumption.  However, it may be more acceptable to assume that any time 

effects should affect all students equally.  By using the percent of graduates taking a 

college admissions test by race, I can examine whether the time changes affected the 

students differently by race.  If the end of affirmative action negatively impacted blacks 

and Hispanics but not whites, the results would suggest that I am accurately capturing the 

effects of ending affirmative action and not just time effects.   

3.4 RESULTS 
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Table 3.3 shows the results from estimating equation 1 using the four different 

dependent variables.  The table shows the effects of ending affirmative action and 

instituting a percent plan on the percent of total high school graduates taking a college 

admissions test, the percent of white high school graduates taking a college admissions 

test, the percent of Hispanic high school graduates taking a college admissions test and 

the percent of black high school graduates taking a college admissions test.  The robust 

standard errors are in parentheses.  One star denotes significance at the 5% level.  The 

sample size for the % of total graduates taking a college admissions test is equal to 8141 

instead of 8144 because the three school-year observations that do not include the 

number of total graduates are dropped.  Abraham Lincoln high school and George 

Sanchez high school are two high schools that qualify for the Longhorn Opportunity 

Scholarship Program that are not included in my sample.  These high schools are not 

included since they do not exist for the full time period of fall 1994 – spring 2001.   

The regressions are estimated using weighted least squares with fixed effects.  

The fixed effects estimation allows for the error term to be decomposed into a school 

specific component and a variable component.  The null hypothesis that the coefficients 

on these dummy variables are equal to zero can be rejected with an F test at the 1% 

significance level.  The regressions are estimated with indicators for whether the high 

school qualifies for the Longhorn opportunity scholarship program.   

Table 3.3: Fixed effects estimates using the percent of high school graduates taking a 
college admissions test by race as the dependent variable  

 % Total 
(N=8141) 

% White 
(N=6848) 

% Hispanic 
(N=4464) 

% Black 
(N=2520) 

Merit -0.006* 0.001 -0.016* -0.021* 
 -0.003 -0.003 -0.006 -0.007 
Percent -0.019* -0.011* -0.029* -0.027* 
 -0.002 -0.002 -0.005 -0.007 
% of poor students -0.00001 -0.0004 0.0004 0.0006 
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 -0.0002 -0.0003 -0.0003 -0.0004 
Dropout rate -0.0003 -0.001 0.0004 -0.004* 
 -0.001 -0.001 -0.002 -0.002 
% Black students -0.0001 0.0003 -0.002* 0.001 
 -0.0005 -0.001 -0.001 -0.001 
% Hispanic students -0.003* -0.001 -0.003* -0.0003 
 -0.0004 -0.0005 -0.001 -0.001 
Attendance rate 0.004* 0.003* 0.003* 0.002 
 -0.001 -0.001 -0.002 -0.002 
Longhorn opportunity  0.025* 0.001 0.031* 0.030* 
Scholarships -0.008 -0.015 -0.011 -0.01 
Constant 0.389* 0.445* 0.36 0.332* 
 -0.083 -0.089 -0.153 -0.178 
R-squared 0.846 0.819 0.763 0.646 

 
The coefficients on the merit variable in Table 3.3 show the effects of ending 

affirmative action on the percent of graduates taking a college admissions test.  When 

incorporating indicators for high schools that qualified for the Longhorn opportunity 

scholarship program, the end of affirmative action led to a significant reduction in the 

percent of total graduates by 0.6 percentage points taking a college admissions test 

(approximately 1091 students).  When estimating the results separately by race, we find 

that the end of affirmative action led to a significant reduction in the percent of Hispanic 

graduates taking a college admissions test by 1.6 percentage points (approximately 866 

students) and a significant reduction in the percent of black graduates taking a college 

admissions test 2.1 percentage points (approximately 480 students).  The approximate 

number of students affected was found by using the number of high school graduates in 

Table 3.1.  The effects of ending affirmative action are positive and insignificant for 

whites taking a college admissions test.  This suggests that the coefficient does not 

capture only time trends.  The significant decline in the percentage of minority (black and 
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Hispanic) high school graduates taking a college admissions test suggests that ending 

affirmative action lowered the percent of minority high school graduates applying to 

college.  The results without including indicators for high schools that qualified for the 

Longhorn opportunity scholarship program are similar with slightly larger negative 

effects predicted for blacks and Hispanics.   

  The coefficients on the percent variable in Table 3.3 show the effects of 

instituting a percent plan on the percent of high school graduates taking a college 

admissions test.  The institution of a percent plan led to a significant decline in the 

percent of total graduates taking a college admissions test of 1.9 percentage points 

(approximately 3747 students), a significant decline in the percent of white graduates 

taking a college admissions test of 1.1 percentage points (approximately 1152 students), a 

significant decline in the percent of Hispanic graduates taking a college admissions test 

of 2.9 percentage points (approximately 1750 students), and a significant decline in the 

percent of black graduates taking a college admissions test of 2.7 percentage points 

(approximately 679 students).   

The significant decline in the percent of students taking a college admissions test 

suggests that the percent plan reduced the percent of high school graduates applying to 

college.  Students instead of applying to out-of-state colleges or private colleges are 

either not applying to college or are applying to colleges that do not require a test score.  

Empirically the negative effect of instituting the percent plan (lowering the probability of 

acceptance for students outside of the top ten percent) outweighs the positive effect of 
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instituting the percent plan (raising the probability of acceptance for students inside of the 

top ten percent to one).   

The coefficients on the Longhorn opportunity scholarship program demonstrate a 

significant positive effect of the program on the percent of high school graduates taking a 

college admissions test.  The results suggest that the program increased the percent of 

total graduates taking a college admissions test by 2.5 percentage points, the percent of 

Hispanic graduates taking a college admissions test by 3.1 percentage points and the 

percent of black graduates taking a college admissions test by 3 percentage points.  For 

comparison, Linsenmeier, Rosen, & Rouse (2002) found an insignificant 3 percentage 

point increase in the matriculation rate of low-income students when analyzing a change 

in financial aid at one university.  Unlike the university in their study, the university in 

this study guaranteed acceptance to individuals in the top ten percent of their high school 

class and the 3 percentage point increase was significant.   

In order to compare the estimates with other estimates in the financial aid 

literature, I need to calculate the percentage point increase in the percent of students 

applying to college due to $1,000 in aid.22  For $1000 in aid, the Longhorn opportunity 

scholarship led to: a 0.63 percentage point increase in the percent of total graduates 

taking a college admissions test, a 0.78 percentage point increase in the percent of 

Hispanic graduates taking a college admissions test and a 0.75 percentage point increase 

in the percent of black graduates taking a college admissions test.  The program 

                                                
22 The Longhorn opportunity scholarships offer $4000 in aid each year.  The percentage point increase due 
to $1,000 in aid is found by dividing the percentage point increase in the regression by 4.   
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disproportionately affects blacks and Hispanics because blacks and Hispanics are more 

likely to attend high schools that qualify for the program.23  

The response rates are smaller than the current estimates in the literature.24  This 

can be explained by the financial aid package being limited to individuals who graduated 

in the top ten percent of their high school class from a qualifying high school.  In 

addition, the financial aid is also limited to those individuals who choose to attend the 

University of Texas.  Therefore, we might expect the estimates to be lower than those 

found in the previous literature because of the large number of restrictions on this 

financial aid policy.   

3.5 CONCLUSIONS 

 
The present paper measured the effects of ending affirmative action and 

instituting a percent plan on the percent of high school graduates applying to college.  

The analysis revealed that ending affirmative action in Texas reduced the percent of 

Hispanic graduates applying to college by 1.6 percentage points (approximately 866 

students) and reduced the percent of black graduates applying to college by 2.1 

percentage points (approximately 480 students).  The end of affirmative action did not 

significantly affect the percent of white students applying to college.   

                                                
23 A high school that qualifies for the program must have an average family income of less than $35,000 
and less than 35 % of the graduates must have applied to Texas in the previous year.  Schools that qualify 
enroll a higher percentage of minority students than schools that do not qualify for the program.  Boozer, 
Krueger & Wolkin (1992) provide trends in school quality and race for the entire nation.   
24 Leslie & Brinkman (1988) provide a review of the earlier literature on the effects of financial aid.  
Dynarski (2002) provides a more recent overview of the financial aid literature.  A recent study by 
Abraham & Clark (2003) found the DC financial aid program increased the percent of freshman enrolled 
by 1.14 percentage points.     
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In 1997, the Texas state legislature passed a percent plan.  The percent plan 

guarantees students who graduate in the top ten percent of their high school class 

admission to any public college in Texas.  The percent plan decreased the probability of 

acceptance to public colleges for students outside the top ten percent of their high school 

class and increased the probability of acceptance to public colleges for students inside of 

the top ten percent of their high school class.  When comparing the outcomes under 

affirmative action versus under the percent plan, the percent of Hispanic high school 

graduates applying to college fell by 2.9 percentage points (approximately 1750 

students).  The percent of black high school graduates applying to college fell by 2.7 

percentage points (approximately 679 students).  The percent of white high school 

graduates taking a college admissions test also fell by 1.1 percentage points 

(approximately 1152 students).  The significant negative coefficient on the percent plan 

in the regression suggests that the negative impacts of the percent plan outweigh the 

positive impacts of the percent plan.   

The positive effects of the percent plan are small because the students who 

benefited from the policy are unlikely to apply to college.  In each of the years, at least 50 

schools (out of a possible 1331) report less than 10% of the high school graduates take a 

college admissions test.  The students may not be applying to college because college is 

too expensive.  The results from this study demonstrate that the percent plan only 

increased the percent of minority students applying to college when the offer of 

admission was followed with an offer of financial aid.   
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The results from this study reveal that the percent of public high school graduates 

choosing to apply to college fell after the end of affirmative action and after the 

institution of a percent plan.  If the decision to apply to an out-of-state college or a private 

college was not affected by the change, then the results suggest that the percent of public 

high school graduates enrolling at public colleges in Texas should have fallen.  Data from 

the Texas Higher Education Coordinating Board presented in Table 3.4 supports this 

prediction.   

Table 3.4: Percent of public high school graduates enrolled in higher education in 
Texas  

Year Enrolled in 
Texas public 4-
year colleges 

Enrolled in 
Texas public 2-
year colleges 

Not located in 
Texas public 

higher education 

Number of high 
school graduates 

1996 22.05% 30.92% 47.03% 171,983 

1997 21.47% 31.41% 47.11% 181,866 

1998 21.22% 30.50% 48.28% 197,186 

1999 20.47% 30.47% 49.06% 203,393 

2000 20.87% 29.80% 49.33% 212,925 

 

Table 3.4 shows the trends in the percent of public high school graduates 

enrolling in public colleges in Texas.  The data reveal a 2.3 percentage point 

(approximately 4897 students) decline in the percent of public high school graduates 

enrolling in Texas higher education between 1996 and 2000.25   

Since only 22 percent of two-year colleges require the SAT or the ACT in 

admissions, it is possible that the reduction in the percent of minority students taking 

either the SAT or the ACT is due to a higher percentage of minority students choosing to 



 61

attend community colleges.26  Between the fall of 1996 and the fall of 2001, the fraction 

of students enrolled at community colleges in Texas who can be classified as Hispanic 

increased from 24% to 27%.27  During the same time period, the share of community 

college students in Texas who can be classified as black remained constant at 12%.28  

Since students who attend community college may not start community college 

immediately after high school graduation, these numbers may not reflect changes in the 

behavior of public high school graduates.   

Further research could be conducted on how the changes in college admissions 

rules affected the behavior of students while they were still in high school.  Students 

could act strategically to the change in admissions.  After the percent plan was passed in 

1997, students may have altered their behavior in order to maximize their chances of 

graduating in the top ten percent of their high school class.  When high school class rank 

is not computed with regard to difficulty of classes, we might expect students to take less 

AP classes and fewer difficult classes in order to maximize grade point average.  The 

reduction in the number of difficult classes would decrease the quality of the students and 

further reduce the match quality between students and colleges. 

                                                                                                                                            
25 The author calculated this effect using data from the Texas Higher Education Coordinating Board.   
26 Breland et. al (2002) 
27 The Texas Higher Education Coordinating Board reports the percent of total enrollment by race at 
community and technical colleges in the annual data profiles.   
28 ibid 
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CHAPTER 4 

Employee preferences and wage differentials: An international analysis 
of public sector employment   

 

4.1 INTRODUCTION 

 
The public sector differs substantially from the private sector because the public 

sector does not need to maximize profits.  The lack of a profit motive enables the public 

sector to pursue the production of public goods and to provide potentially costly benefits 

to workers.29  These non-pecuniary sector characteristics affect who prefers to work in 

the public sector.  Workers who desire more job security may prefer to work in the public 

sector.30 Workers who derive utility from producing public goods may prefer to work in 

the public sector.31  Studies that do not correct for the effect of employee preferences on 

the selection of workers into the public sector are potentially biased.  This study corrects 

for selection bias by using employee preferences for job security and employee 

preferences for non-pecuniary sector characteristics as instruments.  This allows for an 

accurate analysis of the effects of public sector employment on earnings.   

                                                
29 Reder (1975), Ehrenberg and Schwartz (1986), and Gregory and Borland (1999) all review the potential 
consequences of the lack of a profit motive in the public sector.   
30 The International Social Survey Program conducted a survey in 1997 of working attitudes.  In this 
survey, respondents who worked in the public sector were more likely to respond that they agreed with the 
statement that their job is secure.   
31 Preston (1989) develops a theoretical model where workers derive utility from working to produce goods 
with positive social externalities.   
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An accurate analysis of the effects of employment in the public sector on earnings 

is important for several reasons.  First, the public sector makes up a large portion of total 

employment in developed and developing countries around the world.  Table 4.1 shows 

the share of total employment and the share of GDP that can be accounted for by the 

public sector in nineteen countries.  In most of the countries listed (except for Korea and 

Turkey), the public sector makes up at least 10% of total employment.  Finland employs 

the highest percentage of workers in the public sector with 25%.  Hungary and France are 

close behind with 22.8% and 21.3% respectively. In most of the countries listed (except 

for Germany, Italy, Netherlands, and Spain), the share of total compensation costs for the 

public sector accounts for at least 10% of GDP.  Since the public sector makes up a non-

trivial part of the labor market, aggregate labor market outcomes can not be fully 

understood without understanding public sector employment (Gregory and Borland, 

1999).   

Table 4.1: Size of the public sector as a share of total employment and as a share of 
GDP32 

  Share of the Public 
Employment over Total 

Employment (%) 

Share of Total Compensation Costs 
for the Public Sector as a  

Percentage of GDP  
Austria - 10.37 
Belgium - 11.39 
Czech Republic 15.3 - 
Denmark - 16.19 
Finland 25.0 14.24 
France 21.3 11.03 
Germany 12.9 8.38 

                                                
32 The data displayed is for 1997.  The data comes from the OECD Public Management Service, 2001. 
Copyright OECD 2001.  The individual-level data used in this study is also from 1997.   
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Hungary 22.8 - 
Ireland 15.9 - 
Italy 15.5 7.04 
Korea 4.4 - 
Netherlands 12.6 2.91 
Poland - 10.24 
Portugal 15.5 13.63 
Spain 15.7 9.03 
Switzerland - 10.97 
Turkey 9.3 - 
United Kingdom 12.9 7.84 
United States 14.6 - 

 

An understanding of the effects of the public sector on employment outcomes is 

essential for determining whether the public sector is efficient.  One measure of the 

efficiency of the public sector can be estimated by comparing the earnings of comparable 

workers who are employed in different sectors.  Since the wages of workers employed in 

the private sector are determined by competitive forces, the difference in earnings 

provides one potential measure of inefficiency.33  If workers in the public sector earn 

substantially more than private sector workers, it is possible that the public sector 

workers may be obtaining rents.  When workers in the public sector earn less than 

workers in the private sector, it is possible that the public sector is efficient and that the 

workers in the public sector are donating their labor to the public sector.   

Accurate measures of wage differentials are also essential for determining 

whether the public sector affects the amount of equity in society.  One method in which 

to evaluate whether the public sector affects the amount of equity in society is to test 

whether the female wage gap in the public sector is smaller than the female wage gap in 
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the private sector.  Gregory and Borland (1999) review evidence from the United States, 

United Kingdom, Austria, Netherlands and Sweden.  The studies provide some evidence 

that the male/female wage gap is smaller in the public sector than it is in the private 

sector.  However, this result may not hold across countries.  Since the public sector is not 

subject to competitive pressures, it is possible that discrimination may persist in the 

public sector.  This study tests whether the female wage gap in the public sector is 

smaller than the female wage gap in the private sector across countries.  In addition, this 

study presents estimates of what the female wage gap would be in the private sector if 

everyone was employed in the private sector.   

This study corrects for possible selection bias by estimating an endogenous 

switching regression.  The endogenous switching regression allows the returns to 

education and demographic characteristics to differ between the public sector and the 

private sector.  In addition, the endogenous switching regression allows the worker’s 

choice of sector of employment to depend on the predicted difference in earnings 

between the public sector and the private sector.34  Identification of the system of 

equations depends on instruments that affect the probability of being employed in the 

public sector but do not affect earnings.  The instruments used in this study are the 

worker’s report on whether it is important that her job be secure, the worker’s report on 

whether it is important that her job be useful to society, the worker’s political affiliation 

and the worker’s report on where she would choose to work.  The instruments used in 

                                                                                                                                            
33 Wage differences are only one potential measure of inefficiency.  The public sector may also choose to 
maintain an inefficient number of employees.   
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this study should not directly affect earnings and therefore constitute a marked 

improvement from studies conducted in the past. 

4.2 THEORY AND EMPIRICAL METHODOLOGY 
 

Employees decide whether they wish to work for the public sector or the private 

sector based on the utility from jobs in each sector.  A worker’s utility is assumed to be a 

function of expected earnings in each sector and preferences over the different non-

pecuniary characteristics of each sector.  For worker i  utility in sector j can be written as:   

'jic jic jc ic jicU W Zα β φ= + +     (1) 

where jicW  represents the log of expected earnings for individual i living in country c for 

sector j, and icZ  represents all other background characteristics that are related to 

preferences over sector of employment that are available in country c, and jicφ  represents 

other influences on the utility for individual i living in country c for sector j. The 

parameters in equation (1) are α  and β .   

The worker is assumed to be employed in the sector that provides the highest 

utility.35  Let us define the utility difference *
icS  as the difference in the utility between a 

public sector job and a private sector job in country c.  Let us denote a job in the public 

                                                                                                                                            
34 Krueger (1988) finds that the supply of workers to the public sector depends on the wage differential 
between public sector and private sector jobs.  Therefore, it is important that wage differences be allowed 
to affect the decision to be employed in the public sector.   
35 This excludes the possibility of job-lock or frictions in the job market that preclude an individual from 
working in her desired sector of employment.  This also precludes the decision of the employer not to hire a 
particular individual.  An employer may offer an extremely low wage but can not choose absolutely not to 
hire a particular worker.   
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sector by g and let us denote a job in the private sector by p.  We can then write the utility 

difference using the following notation:   

* ( ) ( ) 'ic gic pic gic pic gic pic ic icS U U W W Zα β β φ= − = − + − +  (2) 

where ic gic picφ φ φ= − .36  The worker’s sector of employment in country c can then be 

defined as:   

iG  = 0 if * 0icS ≤  

iG  = 1 if *
icS > 0    (3) 

where iG  is an indicator variable that equals one when the worker is employed in the 

public sector.   

Earnings for each worker are only observed for one sector.  The earnings in each 

sector are given by the following equations:   

'
ic gc gic gicW Xθ ε= +  iff  *

icS > 0    (4) 

'
ic pc pic picW Xθ ε= + iff * 0icS ≤     (5) 

The X variables included in equations (4) and (5) are gender, marital status, a quartic in 

potential experience, education levels, hours worked per week, and children in the 

household.  In addition, interactions between female and potential experience, female and 

marital status, and female and children are included in the regression.  Since actual 

experience is not available in the data set, the presence of children is used to correct for 

                                                
36 The choice of the worker to work in a particular sector is assumed to depend only on current earnings 
and not the difference in projected lifetime earnings.   Therefore, the workers are assumed not to take 
career concerns into account.  Dewatripont, Jewitt and Tirole (1999a, 1999b) provide a survey of the 
economic literature on career concerns.  Gibbons and Murphy (1992) test for the presence of career 
concerns using information on chief executive officers.   
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some of the women leaving the labor market to have children.  The coefficients on the X 

variables are allowed to vary across the sectors.   

The system of equations (equations 2-5) is estimated using maximum likelihood 

in order to correct for selectivity bias.37  The likelihood function can be written as 

follows:  

2 2 '( , , , , , ) ( , )
i

ic
GZ

gc pc g p g p ic gc gic ic icL f w X d
α β

φ φθ θ σ σ σ σ θ φ φ
+

−∞

 
= Π − 

  
∫  

             

       

1

'( , )
i

ic

G

ic pc pic ic ic
Z

h w X d
α β
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−

∞

+

 
− 

  
∫   (6) 

 

Identification of the system of equations depends on instruments contained in Z that 

affect the probability of employment in the public sector but do not affect earnings.  The 

instruments used in this study are the worker’s report on whether it is important that her 

job be secure, the worker’s report on whether it is important that her job be useful to 

society, the worker’s political affiliation and the worker’s report on where the worker 

would choose to work.38   In addition, the X variables used in equations (4) and (5) are 

also included in the vector of Z characteristics.   

                                                
37 Maddala (1999) also contains a discussion of two-stage methods in the context of switching regressions 
(pp. 223-228).  Some examples of the technique can be found in Lee (1978) who uses it to explain union 
and non-union wage differentials and Goddeeris (1988) who uses it to explain the sorting of lawyers into 
“public-interest” law.  Adamchik and Bedi (2000) also use the switching regression to estimate wage 
differentials between public and private sector employment in Poland.  Mocan and Tekin (2003) provide a 
more complicated selection model where workers are sorted into both non-profit and profit work in 
addition to part-time and full-time work.   
38 In Bangladesh, Germany, and Japan, the political affiliation of the worker is not available.  Therefore, 
the answer to which sector the worker would choose to work, whether the worker feels it is important that 
her job is useful to society and whether the worker feels job security is important are the only instruments 
used in the estimation.   
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The International Social Survey Program asked individuals about the relative 

importance that they place on job security.  The respondent can choose from: “1) very 

important 2) important 3) neither important nor unimportant 4) not important 5) not 

important at all 7) refused 8) can’t choose/doesn’t apply 9) no answer.”  The relative 

importance that the worker places on job security is assumed to affect the worker’s sector 

choice but not the worker’s productivity.  Bellante and Link (1981) showed that workers 

employed in the public sector are more risk averse than workers employed in the private 

sector.  Workers who are risk averse are more likely to place a higher importance on job 

security than workers who are less risk averse.   

The worker’s response to whether it is important that her job be useful to society 

is assumed to be correlated with the worker’s desire to work in the public sector.  The 

survey asks the respondents to rank how important it is that their job be useful to society.  

The respondent can choose from: “1) very important 2) important 3) neither important 

nor unimportant 4) not important 5) not important at all 7) refused 8) can’t 

choose/doesn’t apply 9) no answer.”  The relative importance that the worker places on 

the usefulness of their job to society is assumed to affect the worker’s sector choice but 

not earnings.   

Political affiliation is a measure of worker’s preferences over size of government 

and a measure of their preferences for political involvement.  If the individual is affiliated 

with the left of the political spectrum, they are assumed to support larger government.  If 

the individual is affiliated with the right of the political spectrum, they are assumed to 

support smaller government.  It may also be the case that workers who report any 
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political leaning (right or left) may be more willing to work for the government because 

they have strong opinions as to what the government should do.  This variable is very 

similar to the information that Goddeeris (1988) used to identify the sorting of lawyers 

into non-profit work in the United States.   

The International Social Survey Program asked individuals whether they would 

choose to work for the public sector or the private sector.  The precise wording of the 

question is as follows:  “I would choose to work in 1) a private business 2) government, 

civil service, 7) refused 8) can’t choose 9) no answer.”39  In this question, there is no 

mention of earnings.  I assume that the individual’s choice in this question reveals 

information about the individual’s preferences over non-pecuniary aspects of each sector.  

If each sector offered the same wage, the individual is assumed to prefer the sector of 

employment reported in this question.40  The sorting of workers into the public sector is 

assumed to be a function of the worker’s reported preferences, but these preferences 

should not directly affect earnings.     

The simultaneous estimation of equations 2-5 provides information on the 

correlation between the error in the choice equation ( )icφ and the errors for each wage 

equation ( , )gic picε ε .  The sign and magnitude of the correlation provide information on 

whether workers are positively or negatively selected into each sector.  Let us define the 

correlation between the error in the choice equation and the error in the public sector 

                                                
39 Farber (1983) uses a similar variable to estimate a queue model for unionized employment.  Farber’s 
variable asks individuals not in a union whether they would join a union.   
40 There are other possible interpretations of the answer to this question.  It is possible that the worker’s 
response takes into account the expected wage difference between the sectors.  In this study, I do not 
consider the possibility that the worker is incorporating wage differences.   
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wage equation as gcλ  and the correlation between the error in the choice equation and the 

error in the private sector wage equation as pcλ .  If gcλ  is negative and significantly 

different from zero, then workers who choose to work in the public sector are negatively 

selected.  Negative selection implies that the workers employed in the public sector on 

average understate what a randomly chosen worker could expect to earn.41   

4.3 DESCRIPTIVE STATISTICS 
 

The International Social Survey Program (ISSP) conducted a survey on working 

attitudes in 1997.  The data collected include information on earnings, education, family 

structure, working conditions, occupation, sector of employment and whether the 

individual would choose to work in the public sector or the private sector.  This study 

includes an analysis of the earnings differentials between the public sector and the private 

sector in 18 countries:  Bangladesh, Bulgaria, Cyprus, Czech Republic, Denmark, France, 

Germany, Great Britain, Hungary, Israel, Norway, Philippines, Poland, Portugal, Russia, 

Slovenia, Spain, and Switzerland.42  The earnings variable was reported as being in 

categories for Denmark, France, Great Britain, Israel, Philippines, Portugal and Spain.  

The earnings variable for these countries is calculated by using the midpoints of each 

                                                
41 The seminal work on positive and negative selection is Roy (1951).   
42 The countries included in the survey but not included in this study are: Canada, Italy, Netherlands, New 
Zealand, Japan, Sweden and United States.  Canada is not included in the study because the income 
variable is only reported as being within 8 categories and there is not enough variation in the income 
variable.  Italy is not included due to a small sample size.  The Netherlands is not included because the 
survey did not include information on individual earnings.  New Zealand is not included in the study 
because the income variable is only reported as being within 9 categories and there is insufficient variation 
in the income variable.  Japan is not included due to a small sample size.  Sweden is not included due to no 
information on education.  The United States is not included in this study because the survey does not 
contain information from any public sector workers.   
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range, multiplying the endpoint for the last range by 1.2 and by taking the log of this new 

variable.  Blau and Kahn (2003) used the same technique for the same dataset.  

Information on the children in the household is not available for France, Great Britain, 

Israel and Slovenia.  Political affiliation is not available for Bangladesh, Germany, and 

Israel. 

Table 4.2: Characteristics of workers for all countries 

Variable Total 
Workers

Public Sector 
Workers 

Private Sector 
Workers 

Female 0.47 0.55 0.41 
Married 0.66 0.72 0.60 
Female * Married 0.30 0.37 0.24 
Potential Experience 21.48 23.08 20.20 
Female*Potential Experience 9.91 12.20 8.10 
Education1 = 1 incomplete primary 0.02 0.02 0.02 
Education2 = 1 complete primary 0.13 0.12 0.14 
Education3 = 1 incomplete secondary 0.20 0.18 0.21 
Education4 = 1 complete secondary 0.36 0.34 0.39 
Education5 = 1 incomplete university 0.08 0.09 0.07 
Education6 = 1 complete university 0.21 0.25 0.17 
Children = 1 if children present in the 
household 

0.41 0.43 0.40 

Female*Children 0.19 0.23 0.16 
Wantgov = 1 if would choose public 
sector employment 

0.45 0.60 0.32 

Left political affiliation 0.35 0.38 0.32 
Right political affiliation 0.16 0.16 0.16 
No political affiliation 0.49 0.47 0.51 
Useful1 = 1 if very important that your job 
be useful to society 

0.28 0.33 0.24 

Useful2 = 1 if important that your job be 
useful to society 

0.46 0.48 0.44 

Useful3 = 1 if neither important nor 
unimportant that your job be useful to 
society 

0.18 0.14 0.22 

Useful4 = 1 if not important that your job 
be useful to society 

0.08 0.06 0.10 

Security1 = 1 if very important that your 
job be secure 

0.62 0.63 0.62 
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Security2 = 1 if important that your job be 
secure 

0.32 0.31 0.32 

Security3 = 1 if neither important nor 
unimportant your job be secure 

0.04 0.03 0.04 

Security4 = 1 if not important that your job 
be secure 

0.02 0.03 0.02 

Sample size 10633 4703 5930 

 

Table 4.2 shows the characteristics of the workers in the sample.  The sample is limited to 

all workers who report they work for either the public sector or the private sector. 

Workers who are self-employed or are not currently employed are dropped from the 

sample.43  Less than half of the remaining sample (44%) is employed in the public sector.  

Females represent 47% of the sample and 30% of the sample is female and married.  The 

education categories are standardized across countries.44  Only 2% of the workers in the 

sample report incomplete primary school as their education level.  In contrast, 21% of the 

total workers report that they have a university education.  Using the total sample, almost 

half of the workers report no political affiliation and only 16% of the workers report that 

they believe themselves to be on the right of the political spectrum.  The answers from 

the survey show that 28% report it is very important that their job be useful to society.45  

In contrast, 62% report it is very important that their job be secure.    

Table 4.2 also highlights differences in the characteristics of workers employed in 

the public sector and workers employed in the private sector.  Public sector workers are 

                                                
43 After dropping the self-employed, the share of public sector workers in the sample becomes inflated 
when compared to the OECD estimates of the share of public sector workers.  The OECD estimates 
provided in Table 1 includes self-employed workers.   
44 All respondents were coded as either having an incomplete primary education, complete primary 
education, incomplete secondary education, complete secondary education, incomplete university 
education or complete university education.  However, not every country reports individuals in each of the 
education categories.   
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more likely to be female, married, older and more educated on average than private sector 

workers.  Only 60% of the workers employed in the public sector report they would 

choose to work in the public sector.  At the same time, 32% of private sector workers 

report they would choose to work in the public sector.  The percentage of public sector 

workers who classify themselves on the left of the political spectrum is 6 percentage 

points higher than the percentage of private sector workers who classify themselves on 

the left of the political spectrum.  The data reveal that the percent of public sector 

workers who feel that it is very important that their job be useful to society is 9 

percentage points higher than the percentage of private sector workers who believe this.  

In addition, the results show that the share of workers who report it is important or very 

important that their job be secure is similar across sectors. Table 4.2 pools individuals 

from 18 different countries.  Since the pooled sample may be hiding trends within each 

country, the sample means are available from the author upon request.46   

Pooling the information across countries hides some significant patterns.  In less 

than half of the countries (Czech Republic, Germany, Great Britain, Hungary, Russia, 

Switzerland) the percent of workers in the public sector who report it is important that 

their job be secure is less than the percent of workers in the private sector who report it is 

important that their job be secure.  In several of the countries (Cyprus, Czech Republic, 

Hungary, Philippines, Portugal, Slovenia), the percent of workers in the public sector 

who identify themselves as being on the left of the political spectrum is less than the 

                                                                                                                                            
45 In the majority of the countries studied, the empirical estimation concatenates the categories of 
importance in order to provide a baseline group that contains at least 10% of the sample population.    
46 It is important to note that the sample sizes range across countries.  The Philippines is the country with 
the smallest sample size at 253.  Switzerland is the country with the greatest sample size at 1285. 
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percent of workers in the private sector who identify themselves as being on the left of 

the political spectrum.47  In only two countries (Cyprus and Switzerland) is the percent of 

workers in the public sector who are female smaller than the percent of workers in the 

private sector who are female.   

While there are some significant differences across countries, there are also some 

commonalities.  Public sector workers appear to be more educated, older and more likely 

to report that it is important that their job be useful to society.  In almost all of the 

countries (except for Switzerland), the average amount of hours worked per week in the 

public sector is less than the average amount of hours worked per week in the private 

sector.   

4.4 RESULTS 
 

The endogenous switching regression offers several distinct advantages over 

ordinary least squares regression.  First, the endogenous switching regression estimates 

sector choice and earnings equations simultaneously.  This allows for estimation of the 

individual determinants of public sector employment and allows the decision of where to 

work to depend on the predicted earnings difference.  Second, the endogenous switching 

regression provides estimates of wage differentials that are not contaminated by selection 

bias.  In order to highlight the need to correct for possible selection bias, wage equations 

and wage differentials are estimated using ordinary least squares and then using an 

                                                
47 It should be noted that the share of workers who report where they stand on the left-right political 
spectrum is not available in every country.  These data are not available from workers in Bangladesh, 
Germany, and Israel. 
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endogenous switching regression.  The results for each country are available from the 

author upon request.   

Table 4.3: Regression results for Germany 

 OLS Estimates Endogenous Switching Estimates 

 Total  
(1) 

Public  
(2) 

Private  
(3) 

Public  
(4) 

Private  
(5) 

Sector 
Allocatio

n 
(6) 

Female 0.904*** 0.535 1.201*** 0.215 1.446*** 0.914 

 (0.231) (0.360) (0.317) (0.384) (0.349) (0.740) 

Married 0.194*** 0.132 0.228*** 0.014 0.274*** 0.452*** 

 (0.051) (0.090) (0.064) (0.098) (0.072) (0.166) 

Female* Married -
0.424*** 

-
0.310*** 

-0.479*** -0.120 -0.501*** -0.690***

 (0.078) (0.118) (0.107) (0.139) (0.116) (0.245) 

Potential Experience 0.339*** 0.293*** 0.365*** 0.264*** 0.369*** 0.100 

 (0.043) (0.074) (0.055) (0.076) (0.061) (0.140) 

Female* Potential 
Experience 

-
0.195*** 

-0.078 -0.284*** -0.016 -0.350*** -0.196 

 (0.062) (0.092) (0.086) (0.099) (0.094) (0.197) 

Potential Experience 
Squared 

-
0.021*** 

-
0.016*** 

-0.023*** -0.015*** -0.024*** -0.007 

 (0.003) (0.006) (0.004) (0.006) (0.005) (0.011) 

Female* Potential 
Experience Squared 

0.013** 0.004 0.019*** -0.001 0.025*** 0.016 

 (0.005) (0.008) (0.007) (0.008) (0.008) (0.016) 

Potential Experience 
Third 

0.052*** 0.040** 0.060*** 0.038** 0.063*** 0.017 

 (0.011) (0.019) (0.013) (0.019) (0.015) (0.034) 

Female* Potential 
Experience Third 

-0.031* -0.008 -0.050** 0.005 -0.067*** -0.042 

 (0.016) (0.024) (0.023) (0.026) (0.025) (0.051) 

Potential Experience 
Fourth 

-
0.046*** 

-0.036* -0.054*** -0.036* -0.057*** -0.013 
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 (0.011) (0.020) (0.014) (0.020) (0.015) (0.036) 

Female* Potential 
Experience Fourth 

0.025 0.006 0.043* -0.004 0.059** 0.034 

 (0.018) (0.026) (0.024) (0.028) (0.027) (0.054) 

Education3 0.144*** 0.226*** 0.122** 0.159** 0.214*** 0.231* 

 (0.044) (0.077) (0.054) (0.081) (0.062) (0.139) 

Education4 0.264*** 0.194 0.280*** 0.150 0.356*** 0.400* 

 (0.073) (0.135) (0.089) (0.136) (0.101) (0.228) 

Education5 0.289*** 0.388*** 0.267*** 0.277*** 0.412*** 0.518*** 

 (0.062) (0.098) (0.079) (0.108) (0.090) (0.189) 

Education6 0.503*** 0.520*** 0.489*** 0.302*** 0.752*** 0.911*** 

 (0.059) (0.086) (0.084) (0.109) (0.097) (0.182) 

Hours worked per 
week 

0.022*** 0.024*** 0.021*** 0.027*** 0.015*** -0.022***

 (0.002) (0.003) (0.002) (0.003) (0.003) (0.006) 

Wantgov - - - - - 0.537*** 

      (0.136) 

Useful1 - - - - - 0.379** 

      (0.163) 

Useful2 - - - - - 0.260** 

      (0.118) 

Useful3 - - - - - 0.189 

      (0.121) 

Security1 - - - - - -0.189 

      (0.258) 

Security2 - - - - - -0.102 

      (0.258) 

Public 0.117*** - - - - - 
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 (0.036)      

Constant 4.792*** 4.816*** 4.852*** 5.416*** 5.156*** -0.788 

 (0.185) (0.322) (0.235) (0.378) (0.270) (0.666) 

R-squared 0.550 0.658 0.518 Log-
Likelihood 

-716.014  

 
For illustrative purposes, the results for one country, Germany, are presented in 

Table 4.3.  Three stars denote significance at the 1% level or less.  Two stars denote 

significance at the 5% level or less.  One star denotes significance at the 10% level or 

less. The first column of Table 4.3 shows the results from estimating an ordinary least 

squares regression for the entire sample with an indicator variable for employment in the 

public sector.  These estimates are provided in order to compare the results in this study 

to previous studies that did not allow for the returns to individual characteristics to differ 

across countries.  Column 2 in Table 4.3 shows the estimated coefficients for public 

sector workers when using ordinary least squares.  Column 3 shows the estimated 

coefficients for private sector workers when using ordinary least squares.  Column 4 

shows the estimated coefficients for public sector workers when using an endogenous 

switching regression.  Column 5 shows the estimated coefficients for private sector 

workers when using an endogenous switching regression.  Column 6 shows the estimated 

coefficients for the determinants of public sector employment when using an endogenous 

switching regression.  The differences between the coefficients provided by ordinary least 

squares (in columns 2 and 3) and by the endogenous switching regression (in columns 4 

and 5) are due to selection bias.  When comparing the coefficients on earnings 

determinants, it becomes apparent that the OLS estimates and the endogenous switching 
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estimates have similar signs and slightly different magnitudes.  Both OLS and the 

endogenous switching regression show a marriage premium for men in the private sector, 

a marriage penalty for women in the private sector and positive returns to education in 

each sector.   

The endogenous switching regression provides estimates of the determinants of 

sorting into the public sector.  The estimated coefficients are presented in the final 

column of Table 4.3 for Germany.  If an individual expresses a preference for public 

sector employment, the individual is also more likely to be employed in the public sector.  

Individuals who report it is very important or important that their job be useful to society 

are more likely to work in the public sector.  In addition, individuals who are more 

educated are more likely to work in the public sector.  Married men are more likely to 

work in the public sector and married women are less likely to work in the public sector, 

controlling for all other factors.   

Several of the trends evident in Germany can also be seen in the rest of the 

countries studied.  In all of the countries studied, workers are more likely to be employed 

in the public sector if they revealed that they would prefer to work in the public sector.  

Workers who report that it is very important or important that their job be useful to 

society are more likely to be observed working in the public sector in most of the 

countries.  In Bangladesh and Bulgaria, individuals who report it is neither important nor 

unimportant that their job be useful to society are significantly less likely to work for the 

public sector.  In most of the countries studied, the worker’s preferences for job security 

do not appear to significantly affect where the worker chooses to work.  Only in the 
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Philippines, Slovenia, and Spain do the reported preferences significantly affect where 

the worker chooses to work.  In Slovenia and Spain, individuals who reported it was very 

important that their job be secure were more likely to be employed in the public sector.  

In the Philippines, individuals who report it is neither important nor unimportant that 

their job be secure are less likely to be employed in the public sector.   

The political affiliation of the individual was not available in Germany but is 

available in several of the countries studied.  Individuals located on the left of the 

political spectrum are less likely to work in the public sector in Portugal.  Individuals 

located on the right of the political spectrum are less likely to work in the public sector in 

France and Great Britain.   Individuals located on the right of the political spectrum are 

more likely to work in the public sector in the Czech Republic.   

In all of the countries studied, individuals with more education are more likely to 

be employed in the public sector.  This is surprising given that the returns to the most 

educated individuals in each country are higher in the private sector than they are in the 

public sector.  Educated workers may be choosing to work for the public sector due to 

non-pecuniary reasons.  The public sector may offer better benefits.  Educated workers 

may also choose to work for the public sector because they value the esteem given to 

people in positions of power.  It is also possible that more educated workers are more 

likely to be employed in the public sector because public sector jobs require more 

credentials than private sector jobs.     

For every country, a likelihood ratio test was conducted to examine whether the 

equations determining public sector wages, private sector wages and choice of sector are 
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independent.  The test statistics are presented separately for each country in Table 4.4.   

In 15 out of the 18 available countries, the null hypothesis that the equations are 

independent can be rejected with at least 90% confidence.  The results from the 

likelihood-ratio test suggest that the selection of workers into each sector is significant. 

Table 4.4: Correlation coefficients and likelihood-ratio test statistics for each country  

Country Correlation Coefficient for 
Public Sector 

Correlation Coefficient 
for Private Sector 

LR Statistic 

Bangladesh 0.25 0.92*** 20.68*** 
 (0.25) (0.04)  
Bulgaria 0.25 0.74*** 4.79** 
 (0.20) (0.21)  
Cyprus -0.99*** -0.02 31.62*** 
 (0.01) (0.24)  
Czech Republic -0.06 -0.07 0.05 
 (0.35) (0.44)  
Denmark 0.17 0.76*** 11.87*** 
 (0.16) (0.09)  
France 0.06 0.67*** 14.43*** 
 (0.19) (0.13)  
Germany -0.82*** 0.88*** 12.81*** 
 (0.12) (0.06)  
Great Britain -0.09 0.54*** 7.33*** 
 (0.30) (0.15)  
Hungary -0.78*** 0.86*** 12.49*** 
 (0.10) (0.08)  
Israel 0.28 0.06 1.13 
 (0.23) (0.25)  
Norway 0.27*** 0.74*** 26.57*** 
 (0.10) (0.07)  
Philippines 0.63** 0.62*** 9.06*** 
 (0.25) (0.16)  
Poland 0.80*** 0.65*** 8.94*** 
 (0.09) (0.21)  
Portugal 0.22 0.81*** 13.04*** 
 (0.39) (0.07)  
Russia 0.22 0.60 3.52* 



 82

 (0.16) (0.38)  
Slovenia -0.12 0.26 1.55 
 (0.21) (0.19)  
Spain 0.01 0.95*** 15.66*** 
 (0.72) (0.09)  
Switzerland 0.86*** -0.03 9.06*** 
 (0.10) (0.32)  

 

Table 4.4 also presents the correlation coefficients for each sector of employment.  

In twelve of the eighteen countries, there is significant positive selection into the private 

sector.  The positive selection of private sector workers means that private sector workers 

earn more on average than would a randomly selected worker who was assigned to work 

in the private sector.  In Cyprus, Germany, and Hungary there is significant negative 

selection into public sector jobs.  The workers in the public sector in these countries are 

predisposed to earn less than would workers who were randomly assigned to the public 

sector.  In the Philippines, Poland, and Switzerland, there is significant positive selection 

into public sector jobs.  In the Philippines and Poland, there is significant positive 

selection into each sector which suggests that workers are sorting according to their 

comparative advantages.   

Table 4.5: Predicted public sector wage differentials for the average worker in each 
country  

 Mean 
Difference  

OLS Coef. on 
Public 

OLS Difference Endogenous Switching 
Regression Difference 

Bangladesh 0.38 0.14* 0.20 -0.71** 

 (1.20) (0.07) (0.28) (0.33) 

Bulgaria -0.01 -0.08 -0.12 -0.89* 

 (0.92) (0.09) (0.40) (0.52) 
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Cyprus 0.18  0.11* 0.03 -1.00*** 

 (0.84) (0.06) (0.25) (0.28) 

Czech 
Republic 

-0.15 -0.12*** -0.14 -0.11 

 (0.61) (0.04) (0.16) (0.20) 

Denmark -0.13 -0.09*** -0.09 -0.31** 

 (0.67) (0.03) (0.12) (0.13) 

France 0.15 0.12*** 0.11 -0.06 

 (0.77) (0.03) (0.13) (0.14) 

Germany 0.16 0.12*** 0.11 0.26 

 (0.92) (0.04) (0.13) (0.19) 

Great Britain -0.02 0.01 0.03 -0.06 

 (1.07) (0.06) (0.25) (0.31) 

Hungary -0.11 -0.13*** -0.13 -0.34 

 (0.76) (0.04) (0.16) (0.22) 

Israel 0.02 0.05 0.05 -0.08 

 (0.94) (0.04) (0.15) (0.20) 

Norway -0.11 -0.05* -0.05 -0.34*** 

 (0.79) (0.03) (0.10) (0.11) 

Philippines 0.31  0.03 0.00 -0.59 

 (1.09) (0.11) (0.56) (0.56) 

Poland -0.05 -0.09** -0.08 -0.57*** 

 (0.64) (0.04) (0.17) (0.22) 

Portugal 0.54 0.29** 0.28* 0.00 

 (0.86) (0.05) (0.17) (0.25) 

Russia -0.36 -0.39*** -0.25 -0.95 

 (1.12) (0.08) (0.61) (0.83) 

Slovenia -0.09 -0.04 0.01 -0.10 

 (1.10) (0.08) (0.32) (0.35) 

Spain 0.25 0.11 0.12 -0.14 

 (0.77) (0.07) (0.31) (0.42) 

Switzerland 0.22 0.13*** 0.13 -0.44** 

 (0.89) (0.04) (0.12) (0.21) 
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Table 4.5 shows the predicted difference in earnings between the public sector 

and the private sector in every country.  The standard deviation or standard error for each 

estimate is listed in parentheses.  The standard deviation in column 1 is found by 

assuming independence between public sector wages and private sector wages.  In 

columns 2, 3 and 4, the standard error is listed in parentheses.  One star denotes 10% 

significance.  Two stars denote 5% significance.  Three stars denote 1% significance.  

The earnings variable was reported as being in categories for Denmark, France, Great 

Britain, Israel, Philippines, Portugal and Spain.     

Column 1 shows the predicted differential without taking into account differences 

in the characteristics of workers between the two sectors.  This is just the raw differential 

found by comparing the mean earnings for each sector within each country.  Column 2 

shows the predicted difference in earnings from an ordinary least squares regression.  

This estimate is found from the coefficient on public sector employment in a wage 

equation.  These estimates are provided in order to compare the results from this study to 

the last multi-country study conducted by Blanchflower (1996).  Column 3 shows the 

predicted difference in earnings from separate ordinary least squares regressions.  This 

prediction is found by estimating the wage for every person in the sample using the 

coefficients in the public sector regression and subtracting the estimated wage for every 

person in the sample using the coefficients in the private sector regression.  Column 4 

shows the predicted wage differential between public sector employment and private 

sector employment using the endogenous switching regression coefficients.   
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Table 4.6: Comparison of results from this study to Blanchflower’s (1996) study48 

 Blanchflower (1996) results Results from this study 

 Years 
Used 

Coefficient T-statistic Years Used Coefficient T-statistic 

Germany 1985-1987, 
1989-1993 

0.0591 4.71 1997 0.1167 3.21 

Great Britain 1985-1987, 
1989-1993 

0.0415 2.67 1997 0.0148 0.24 

Israel 1993 -0.0178 0.35 1997 0.0543 1.39 

Norway 1989-1993 -0.0726 4.89 1997 -0.0486 1.89 

Spain 1993 0.1339 1.97 1997 0.1091 1.60 

Switzerland 1987 -0.0408 0.77 1997 0.1346 3.28 

 
Table 4.6 compares the results from this study and the results from Blanchflower 

(1996) when the same technique is used to estimate wage differentials.  For ease of 

comparison, I have re-displayed the estimated wage effects present in Table 5 column 1 

side-by-side with the results listed in Blanchflower (1996).  The estimated wage effects 

presented in Table 4.6 are obtained by the coefficient on an indicator variable for public 

sector employment in a wage regression.  These estimated wage effects do not allow the 

returns to individual characteristics to differ between the sectors and suffer from potential 

selection bias.  While Blanchflower’s (1996) study was published nine years ago with 

different data, the results in his study and this study are comparable.  The countries in 

common between his study and this study are: Germany, Great Britain, Israel, Norway, 

Spain and Switzerland.  The estimate of the wage differential for Germany in this study is 

                                                
48 Blanchflower’s results are available in his 1996 study in Tables 15 and 18 and the results are also 
available in a reprinted form in Gregory and Borland (1999).   
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larger than the estimate obtained in his study.  However, it should be noted that Germany 

underwent reunification in 1989 and therefore we might expect these estimates to differ.  

The estimated differential for Great Britain in Blanchflower’s study is small and positive.  

In this study, it is not significantly different from zero.  In both Blanchflower’s (1996) 

study and this study, the estimated wage differential for Israel is not significantly 

different from zero.  The estimated wage differential for Norway in his study and this 

study are both negative and significantly different from zero.  For Spain, the results are 

also fairly similar. Both studies predict large positive wage differentials.  For 

Switzerland, the Blanchflower (1996) study does not predict a wage differential and this 

study predicts a large positive differential.   

The estimated wage differential using separate ordinary least squares regressions 

and the endogenous switching regression are presented in columns 3 and 4 of Table 4.5.  

The separate ordinary least squares regressions and the endogenous switching regressions 

allow the returns to individual characteristics to differ between the sectors.  In all of the 

countries studied, separate ordinary least squares regressions do not predict a significant 

wage differential. The predicted difference in earnings using the endogenous switching 

regression is negative in almost every country (except for Germany).  In seven of the 

countries (Bangladesh, Bulgaria, Cyprus, Denmark, Norway, Poland and Switzerland), 

the estimated difference in earnings between the two sectors is statistically different from 

zero.  The largest negative effect appears in Bulgaria with a -1.00 difference in log 

wages.  This large negative effect for Bulgaria may be due to the small sample of public 

sector workers available in Bulgaria.  In Bulgaria, there were only 50 individuals who 
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were employed in the public sector.  The positive wage differential for Germany is not 

statistically different from zero.    

Table 4.7: Female wage gap in each sector of employment 

  OLS Regressions Estimate Endogenous Switching 
Regression Estimate 

  Male-Female 
Earnings in the 
Public Sector 

Male-Female 
Earnings in the 
Private Sector 

Male-Female 
Earnings in the 
Public Sector 

Male-Female 
Earnings in 
the Private 

Sector 
Bangladesh -0.11 0.83*** -0.15 0.33 
  (0.18) (0.21) (0.20) (0.26) 
Bulgaria 0.50*** 0.47 0.48*** 0.39 
  (0.12) (0.38) (0.13) (0.50) 
Cyprus 0.30 0.45*** -0.06 0.45*** 
  (0.22) (0.11) (0.25) (0.12) 
Czech Republic 0.28** 0.47*** 0.27** 0.47*** 
  (0.12) (0.09) (0.15) (0.12) 
Denmark 0.04 0.27*** 0.0002 0.12 
  (0.10) (0.08) (0.10) (0.08) 
France 0.25** 0.11 0.25** 0.11 
  (0.10) (0.08) (0.11) (0.09) 
Germany 0.24** 0.64*** 0.13 0.65*** 
  (0.10) (0.09) (0.15) (0.10) 
Great Britain 0.45** 0.37*** 0.48* 0.30** 
  (0.22) (0.12) (0.28) (0.13) 
Hungary 0.30*** -0.12 0.33*** -0.09 
  (0.09) (0.13) (0.11) (0.17) 
Israel 0.26*** 0.30*** 0.22 0.29** 
  (0.10) (0.11) (0.14) (0.14) 
Norway 0.32*** 0.39*** 0.29*** 0.22*** 
  (0.07) (0.07) (0.08) (0.08) 
Philippines 0.25 0.46** 0.19 0.38* 
  (0.52) (0.20) (0.52) (0.20) 
Poland 0.31*** 0.53*** 0.27** 0.44** 
  (0.10) (0.14) (0.11) (0.20) 
Portugal -0.17 0.47*** -0.19 0.47*** 
  (0.14) (0.10) (0.23) (0.11) 
Russia 0.51*** 0.61 0.53*** 0.56 
  (0.12) (0.59) (0.12) (0.82) 
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Slovenia -0.34* 0.26 -0.33* 0.24 
  (0.18) (0.26) (0.20) (0.28) 
Spain 0.06 0.65*** 0.07 0.65*** 
  (0.26) (0.15) (0.39) (0.18) 
Switzerland -0.06 0.35*** -0.31 0.35*** 
  (0.11) (0.05) (0.20) (0.06) 

 

Table 4.7 shows the predicted earnings difference between men and women for 

each sector.  The table shows the predicted earnings for married individuals who work 

forty hours a week and who have ten years of potential experience, a university 

education, and no children.  For illustration and to highlight the importance of selection 

bias, the estimates are provided using ordinary least squares and using an endogenous 

switching regression.  In almost all of the countries (except for Bulgaria, France, Great 

Britain, Hungary, and Norway), the wage gap is smaller in the public sector than it is in 

the private sector.  In six of the countries studied, the estimated female wage gap in the 

public sector is significantly different from the estimated female wage gap in the private 

sector.49  In five of the countries (Cyprus, Germany, Portugal, Slovenia and Switzerland), 

the female wage gap in the public sector is significantly smaller than the female wage gap 

in the private sector.  In Hungary, the female wage gap is significantly greater than the 

female wage gap in the private sector.   

Table 4.7 also suggests that OLS overestimates the female wage gap in the private 

sector.  The estimated female wage gap presented in column 2 appears to be larger than 

the estimated female wage gap in column 4 for a few of the countries.  If we assume that 

the covariance between the estimates is zero, then the estimated female wage gap using 
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ordinary least squares is significantly different from the estimated female wage gap using 

an endogenous switching regression in three countries (Bangladesh, Denmark, and 

Norway).  In these countries, OLS estimates of the female wage gap in the private sector 

are significantly biased by the selection of workers into the public sector.   

4.5 ROBUSTNESS TESTS 
 

 Since multiple instruments are used to identify selection into the public sector, it 

is possible to re-estimate the results excluding each of the instruments individually.  

Table 8 shows whether the likelihood-ratio test statistic is significant when each of the 

instruments is removed individually.  In the table, the word “yes” means that the 

hypothesis that the earnings equations and the sector choice equation are independent can 

be rejected at the 10% level of significance or better.  The word “no” means that either 

the likelihood-ratio test statistic is not significant or that the likelihood-ratio test statistic 

can not be obtained due to lack of convergence.  The complete results are available by 

request from the author.   

Table 4.8: Robustness tests: Are the results robust to dropping an instrument?  

 current 
specification 

without 
wantgov 

without 
useful 

without 
security 

without 
political 

affiliation 
Bangladesh yes yes yes yes yes* 
Bulgaria yes no no yes yes 
Cyprus yes no yes No yes* 
Czech 
Republic 

no yes no no no 

                                                                                                                                            
49 When testing whether the estimated wage gaps are equivalent, the covariance between the two estimates 
is assumed to be zero.   
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Denmark yes yes yes yes yes 
France yes yes yes yes yes 
Germany yes yes yes yes yes* 
Great Britain yes no yes yes no 
Hungary yes no no yes yes 
Israel no yes no no yes* 
Norway yes yes yes yes yes 
Philippines yes no no no yes* 
Poland yes no yes no yes* 
Portugal yes no yes yes yes 
Russia yes no yes no yes 
Slovenia no no no yes no 
Spain yes no no yes no 
Switzerland yes yes yes no yes 

 
The results appear to be fairly robust to the exclusion of instruments.  The 

predominance of the word “yes” across the table also suggests that selection bias is a 

significant problem.  The results appear to be most sensitive to the exclusion of the 

variable “wantgov” as an instrument.  The “wantgov” variable is the indicator variable on 

whether the individual would choose to be employed in the public sector.  However, even 

without the inclusion of this instrument, there appears to be significant selection bias in 8 

out of the 18 countries.  The exclusion of the instruments one at a time does not appear to 

significantly alter estimates of wage differentials.  Appendix 3 presents the complete 

results from estimating the model without the inclusion of job security as an instrument.   

 

4.6 CONCLUSIONS AND AREAS OF FUTURE RESEARCH 
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Previous estimates of the wage differential between the public sector and the 

private sector may be contaminated by selection bias.  This study corrects for selection 

bias by estimating an endogenous switching regression using the worker’s preference 

over sector of employment, the worker’s political affiliation, the worker’s response as to 

whether it is important that her job be useful to society and the worker’s response as to 

whether it is important that her job be secure as instruments.  This estimation technique 

provides estimates of the determinants of sorting into the public sector and clear 

estimates of wage differentials.   

The sorting of workers into the public sector differs by country.  In a few of the 

countries studied (Cyprus, Germany, and Hungary), public sector workers appear to be 

significantly negatively selected.  Private sector workers appear to be positively selected 

in 12 out of the 18 countries studied.  More educated workers, workers who would 

choose to work for the public sector and workers who report it is important that their job 

be useful to society are more likely to be employed in the public sector.  Preferences for 

job security appear to play only a minor role in the decision of where to work.  In only 

three countries do the workers’ preferences for job security significantly affect where 

they work.   

The likelihood-ratio tests conducted in this study provide evidence that the wage 

equations for each sector can not be considered separately from the equation determining 

sector choice.  Therefore, previous estimates of wage differentials between the public 

sector and the private sector are potentially biased.  The endogenous switching results 

reveal a significant wage penalty for workers employed in the public sector in 
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Bangladesh, Bulgaria, Cyprus, Denmark, Norway, Poland and Switzerland.  While public 

sector workers in these countries appear to receive a significant wage penalty, it is 

possible that public sector workers in these countries may be compensated with non-

pecuniary benefits.  An analysis of non-pecuniary benefits is considered to be outside the 

scope of this study but would be a fruitful area of future research.     

The public sector may be affecting the amount of equity in society.  It appears that 

the female wage gap in the public sector is smaller than the female wage gap in the 

private sector for most of the countries studied.  This suggests that there may be less 

discrimination in the public sector or possibly less occupational segregation in the public 

sector in these countries.  However, in a few countries (Bulgaria, France, Great Britain, 

Hungary and Norway), there appears to be a larger female wage gap in the public sector.  

This is contrary to previous research on other countries but not contrary to economic 

theory.  Since the public sector is not subject to competitive pressures, it may be the case 

that discrimination is allowed to persist in the public sector.  The importance of selection 

bias is also evident in the estimate of female wage gaps.  The results from this study 

suggest that the female wage gap in the private sector obtained by OLS estimates is 

overstated due to selection bias.  

The sorting of workers into the public sector may influence the amount of wage 

inequality exhibited in each country.  The results from this paper suggest that the sorting 

of workers into the public sector differs across countries.  Future research can test 

whether the differences in the selection of workers into the public sector across countries 

can help to explain some of the differences in wage inequality observed across countries.  
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One potential method to check whether the public sector is affecting the amount of wage 

inequality in a country would be to estimate nonparametrically what the distribution of 

earnings would be if everyone were paid the private sector wage. 
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CHAPTER 5 

Conclusions   

 
The three essays that constitute this dissertation provide an analysis of the factors 

that affect the accumulation of human capital and provide an analysis of the relationship 

between human capital and earnings.   

The first essay demonstrates that English language skills significantly affect 

earnings for individuals who were raised in a home where another language besides 

English was spoken.  When using both objective measures of English language skills and 

subjective measures of English language skills, it became apparent that the most valuable 

skills in the labor market are the ability to speak English “very well” and to write English 

“very well”.  Surprisingly, the inclusion of an objective measure of English language 

proficiency does not significantly alter the results.  Perhaps this is due to the fact that the 

objective measure, a reading comprehension test score, only captures one type of 

language skill and does not incorporate other factors about language skills that may affect 

earnings.  For example, the subjective measure of English speaking ability may capture 

whether the individual speaks with an accent.  The objective measure of English reading 

ability does not capture this potential effect.   

The first essay also reveals that family background characteristics play a 

significant role in the development of language skills.  Students who come from families 

with more income and who have parents with high levels of education are more likely to 
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report better English skills than students who come from families with less income and 

who have parents with low levels of education.  Even when controlling for parental 

education and parental income, the results in the first essay suggest that the parent’s 

ability to speak English also affects the child’s ability to speak English.  This suggests 

that when calculating the benefits to an English proficiency program for immigrants that 

we calculate the potential monetary benefit to first generation immigrants as well as the 

potential benefit to future generations.   

The second essay contained in this dissertation analyzes the effects of ending 

affirmative action on the college-going behavior of minorities.  The results suggest that 

public policy can substantially affect who pursues a college education.  The first result 

presented in this essay shows that ending affirmative action and instituting a percent plan 

reduced the share of students considering applying to college.  This may be due to the 

public perception that minorities were not welcome in public colleges and public 

universities after the Hopwood decision.  The second result presented in this essay 

demonstrates that financial aid plays a significant role in whether individuals choose to 

apply to college.   

The results presented in the second essay also reveal that some students who are 

automatically guaranteed acceptance to college choose not to pursue it.  This is troubling 

for several reasons.  First, a college education is known to increase the earnings of 

individuals (as demonstrated in essay 1 and essay 3) and may also benefit society.  If 

individuals are under-investing in education due to either discrimination or lack of 

information, then it is vital that the government play a role in reducing these factors and 



 96

encouraging individuals to pursue higher education.  If individuals are not pursuing 

higher education due to lack of financial resources, it is also important that students be 

made aware of available financial aid programs.  

The third essay evaluates the determinants of public sector employment and the 

determinants of earnings in the public sector across countries.  The results in this study 

demonstrate several significant patterns.  First, public sector workers (especially in 

developing countries) earn significantly less than they would if they were employed in 

the private sector.  Second, the female wage gap appears to be significantly smaller in the 

public sector than it is in the private sector in most countries.  Third, more educated 

workers are more likely to be employed in the public sector even though more educated 

workers are predicted to earn less in the public sector.   

The results from this study suggest that the public sector may play different roles 

in different countries.  In less developed countries, workers may be willing to accept 

significantly lower wages than they could expect to earn in the private sector since public 

sector jobs may be more secure.  If workers are choosing to obtain a lower wage with 

lower chance of unemployment, then the workers in these countries may be risk averse.  

Future research could attempt to estimate whether the probability of discharge in the 

public sector is significantly lower than the probability of discharge in the private sector 

in these developing countries.  After evaluating the difference in the probability of 

discharge between the two sectors, it may be possible to measure the amount of risk 

aversion in each country by calculating certainty equivalents. 
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The three essays taken together demonstrate that public policy can play a 

significant role in how much human capital individuals accumulate and how human 

capital is rewarded in the labor market.  Public policy can affect the accumulation of 

human capital through English as a second language programs, financial aid programs, 

and college admission policies.  Public policy can also affect how human capital is 

rewarded in the labor market through legislated equal pay policies and by changing the 

compensation given to individuals who work in the public sector.       

The three essays in this dissertation start to explore the effects and benefits of 

government intervention in certain markets.  The first essay in this dissertation seeks to 

accurately measure the returns to English language skills in the United States.  By 

helping to explain the earnings gap between immigrants and natives, this essay informs 

the debate over the amount and types of immigrants the United States should accept.  The 

second essay in this dissertation measures the effects of ending affirmative action and 

instituting a percent plan on who applies to college.  By accurately measuring the effects 

of ending affirmative action and instituting a percent plan, this essay helps to inform the 

debate over the types of criteria colleges should use in admissions.  The third essay in this 

dissertation evaluates one form of government intervention in the labor market.  The 

government chooses to employ certain individuals and pays them a wage that may or may 

not be equal to their wage in the private sector.  By accurately measuring wage 

differences between workers employed in the public sector and the private sector, this 

essay helps to inform the debate over whether the government is efficient.   
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