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By How Much Does a College Degree

Affect Earnings?

Jennifer Lewis*

ABSTRACT.  The purpose of this research is to understand how a college degree will affect
an individual’s earnings.  I use data from the American Community Survey and a human
capital model to investigate the question.  Earnings increase around 60 percent when an
individual earns any form of college degree.  There are other factors that influence both
income and an individual’s decision to continue education after high school, but this
model suggests that furthering education should lead to higher earnings.

I.  Introduction

All high school graduates must decide whether to continue education or
go straight to the work force.  The cost of a college education is high and
people are wondering if obtaining a college degree will pay off in the long
run.  Leonhardt (2014) found that in 2013, people who had a four-year
college degree earned 98 percent more per hour than those without a
degree. Even though college tuition has increased 439 percent since 1982,
a person’s net earnings with a college degree are still greater than that of
a person without a degree (Wang 2009).  This is because the demand for
skilled workers is high, which causes the earnings of a college graduate
to be generally larger than that of a high school graduate. 

There are other costs and benefits from obtaining a college degree
that I will discuss in this paper.  But my main research question is “By
how much does a college degree affect earnings?”  The monetary returns
to some form of higher education are greater than no higher education.
Returns for people with some higher education are, on average, greater
for women than for men (Jepsen, Troske, and Coomes 2012, 3-5). People
with higher education are generally better prepared for the job market, are
more satisfied with their type of work, and perform better in the work
place than those with only a high school diploma.  

In order to understand how earnings change with more education, we
will look at the difference in earnings between high school graduates,
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individuals with some college but no degree, and individuals who have a
college degree.  From the results of this paper, one will be able to make
a better decision about whether obtaining a college degree will yield
greater earnings. 

II. Previous Work

Much research has been done exploring the relationship between
education and earnings.   Jepsen, Troske, and Coomes (2012) analyzed
the differences in earnings among individuals who obtain an associate’s
degree, a diploma, or a certificate against high school graduates.  Through
analyzing census data, they found that individuals with higher education
levels have greater earnings.  Earning any degree appears to be more
beneficial than achieving the same number of years of education without
obtaining a degree. (Jepsen, Troske, and Coomes 2012, 4).  Women’s
earnings tend to increase more than men’s as they gain higher education.
Women’s earnings with an associate’s degree increase around 31 percent
where men’s earnings only increase around 24 percent.  This percentage
nearly doubles when achieving a bachelor’s degree.  In general, men tend
to earn more because they typically get degrees in higher-earning fields.

Pascarella and Terenzini (2005), like Jepsen, Toske, and Coomes,
discuss the returns from achieving a college degree compared to a high
school diploma.  Pascarella and Terenzini’s findings are very similar to
that of Jepsen, Toske, and Coomes, but go beyond the monetary returns
and discuss other benefits and costs of obtaining higher education.
During college, an individual gains useful knowledge, and not just about
what they are studying.  Students become more mature and focused on
achieving goals.  Throughout college, students become better aware of
what the labor market is like and are more prepared for the workplace
than people who have no form of higher education.  Employers sometimes
believe the opposite.  They feel individuals hired straight out of college
have a greater knowledge of concepts in their area of study, but lack skills
needed to perform their jobs such as interpersonal skills and setting
priorities.  Employers may believe that individuals hired straight out of
high school are eager to work and are better able to set priorities and
manage their time.  Individuals who go to college after high school start
to adapt to an abnormal schedule and have a hard time managing time.
Yet Pascarella and Terenzini found a college graduate performs better in
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the same job as a high school graduate (Pascarella and Terenzini 2005,
534-535).  

Thomas (2000) discusses the importance of looking at the returns
from different areas of study when deciding whether college is a good
investment.  The evidence shows that college major is an important factor
in earnings after college.  Thomas found that the highest earnings are
from people in health-related fields and the lowest earnings are in the
education field.  Although the samples of men and women are unequal,
women are about twice as likely as men to earn degrees in a health-related
field, but are approximately three times as likely to get a degree in
education.  Still, average earnings in each area are greater for men than
for women.  In general, a man’s starting salary is 6.6 percent greater than
that of a woman and men tend to have smaller debt ratios (Thomas 2000,
295).  The debt ratio is an individual’s total debt divided by her total
assets.  The higher the debt ratio, the worse off an individual is.  Women
earning less may be a result of their field of study and the job they take
after graduation.  

As Thomas discussed in his paper, college major is a very important
factor in the determinants of earnings after college.  Arcidiacono (2003)
examines this factor in greater depth.  He found that college major could
have a larger effect on an individual’s earnings than the quality of the
college.  He also found that certain majors have a higher difference in
earnings across GPA.  For example, Arcidiacono found that increasing
GPA from a 2.5 to a 3.0 in a business-related field yields a 13 percent
increase in earnings after college.  He found that individuals who major
in natural sciences or business majors had the greatest earnings after
college (Arcidiacono 2003, 29).  Arcidiacono’s findings are similar to
Thomas’s results.

After looking at past research, it is expected that individuals who
obtain a college degree will generally earn more than a person with no
degree.  Earnings with a college degree vary with the different types of
degrees, but overall earnings in any field of study tend to be greater for
college graduates.  Another factor that is important to look at is the
difference in earnings between men and women.  It is expected that men
will have great earnings than women, but women’s percentage increase
in income after obtaining a college degree will be greater.  By using a
linear regression model, we will be able to look at these factors and
determine the effects they have on earnings.
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III. Data

The data used in this study are from the American Community Survey,
which was obtained from Ipums-USA.  Ipums-USA is a site that collects
and distributes census data. The American Community Survey that
collects information each year from people in the United States and is
used to determine the distribution of federal and state funding (Ruggles
et al. 2010). The original data set that was downloaded had 60 million
entries from years 2001 through 2013.  This cross-sectional study only
uses data from 2012.  The year 2013 was not used because the data were
not complete for that year.  The data only includes individuals aged 22
through 70.  The age range 22 through 70 was a common age range across
the other studies that I found.  

IV. Model

0 1 2 3LINCTOT = "  + "  (AGE) + "  (AGESQ) + "  (MALE) 

4 5 6+ "  (NODEGREE) + "  (DEGREE) + "  (MARSABS) 

7 8 9+ "  (MARSPRES) + "  (SEPERATED) + "  (DIVORCED) 

10 11 12+ "  (WIDOWED) + "  (UNEMPLOYED) + "  (NOTINLF) 

13 14 15+ "  (BLACK) + "  (ROTHER) + "  (ASIAN)

The dependent variable in this human capital model is the logarithm of
total personal income (LINCTOT).  Total personal income is an
individual’s total income before taxes. The logarithm of total personal
income was used because income tends to be highly skewed.  In addition,
using the logarithm allows the regression results to be interpreted as
percentages.  It also controls for heteroskedasticity.  With total personal
income as the dependent variable, the objective is to determine what
factors affect an individual’s earnings.

The independent variables chosen for the human capital model in this
study are those that other researchers have found to be important.  Two
different variables have been included for age, age (AGE) and age
squared (AGESQ).  Age has a non-linear relationship with income.  An
individual’s income tends to rise as she gets older, but at a diminishing
rate.  Dummy variables were created for sex and for race (WHITE,
BLACK, ASIAN, and OTHER).  
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Another important factor in the model is an individual’s marital
status.  Six dummy variables were created in order to capture all the
different marital statuses (MARSABS, MARSPRES, SEPARATED,
DIVORCED, WIDOWED, and SINGLE).  MARSABS means the
individual is married and the spouse is absent.  MARSPRES means the
individual is married and the spouse is present.  Also included in the
model is the individual’s employment status, which was captured through
three different dummy variables (EMPLOYED, UNEMPLOYED, and
NOTINLF).  NOTINLF means the individual is not in the labor force.  

The variable of interest in this study is the individual’s level of
education.  Three different dummy variables were created to express an
individual’s amount of education (HIGHSCHOOL, NODEGREE, and
DEGREE).  HIGHSCHOOL includes the individuals who have graduated
high school but have no education beyond high school.  NODEGREE
includes the individuals who have participated in some form of higher
education beyond high school but have not received a degree.  DEGREE
captures all the individuals who have obtained any form of degree beyond
high school level.  Included in table 1 is a complete list of the dependent
variables included in the model, their meanings, and how they are used in
the model. 

V. Results

All the variables in the model are significant at the 1% level except
SEPARATED and ASIAN, which are significant at the 5% level.  The R-
squared and adjusted R-squared values for this model are very low at
0.2412.  Even though the R-squared and adjusted R-squared are low, the
p-value of the F statistic is 0.000, which means that this model is
statistically significant.

The variables of interest are NODEGREE and DEGREE.  From
looking at the coefficient on NODEGREE we can conclude that a person
who has participated in some form of higher education but has not
obtained a degree generally earns 19.5 percent more than a high school
graduate with no higher education.  The coefficient on DEGREE shows
that a person who has obtained any form of degree from higher education
generally earns approximately 60 percent more than a high school
graduate.  From these results we conclude that continuing education after
high school will yield greater earnings.
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TABLE 1–Descriptive Statistic

Variable Meaning Model Expected Sign

(Abbreviation)

Age (AGE) Individual’s age Range 22 through 70  +

Age Squared (AGESQ) Individual’s age squared Squared due to age not being a linear
relationship with earnings

 -

Sex (MALE) Individual’s sex Dummy variable; 1 if male and 0 if
female

 +

High School Graduate
(HIGHSCHOOL)

High school graduate with no form of
higher education

Omitted dummy variable Omitted

Some College, No Degree
(NODEGREE)

Individuals who have participated in
some form of higher education but
have not received a degree

Dummy variable; 1 if some college
with no degree and 0 if other

 +

College Degree (DEGREE) Individuals who have obtained any
form of degree after high school

Dummy variable; 1 if college degree
and 0 if other

 +

Married, Spouse Absent
(MARSABS)

Individuals who are married and their
spouse is absent

Dummy variable; 1 if spouse is absent
and 0 if other

 +

Married, Spouse Present
(MARSPRES)

Individuals who are married and their
spouse is present

Dummy Variable; 1 if spouse is
present and 0 if other

 +

Separated (SEPARATED) Individuals who are separated Dummy Variable; 1 if separated and 0
if other

 +
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Variable Meaning Model Expected Sign

(Abbreviation)

Divorced (DIVORCED) Individuals who are divorced Dummy Variable; 1 if divorced and 0
if other

 +

Widowed (WIDOWED) Individuals who are widowed Dummy Variable; 1 if widowed and 0
if other

 +

Single (SINGLE) Individuals who are single Omitted dummy variable Omitted

Employed (EMPLOYED) Individuals who are classified as
employed

Omitted dummy variable Omitted

Unemployed (UNEMPLOYED) Individuals who are classified as
unemployed

Dummy Variable; 1 if unemployed
and 0 if other

  -

Not in the labor force
(NOTINLF)

Individuals who are not in the labor
force

Dummy Variable; 1 if not in the labor
force and 0 if other

 -

Race, White (WHITE) Individuals whose race is White Omitted dummy variable  +

Race, Black (BLACK) Individuals whose race is Black Dummy Variable; 1 if black and 0 if
other

-

Race, Asian (ASIAN) Individuals who race is Asian Dummy Variable; 1 if Asian and 0 if
other

 +

Race, Other
(ROTHER)

Individuals whose race is something
other than White, Black, or Asian or
whose race is a combination of any of
the races listed above.

Dummy Variable; 1 if Other and 0 if
not

 -
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An interesting variable to discuss in this model is MALE.  From this
model we can conclude that a male typically earns 46.3 percent more than
a female.  The percentage is a general overview of the population and
does not account for many factors.  This coefficient tends to be a lot
smaller when comparing male and female earnings in the same job or
across the same area of study.  Even then, on average, men tend to earn
slightly more than women. (Thomas 2000, 295)

For marital status, individuals who are married and their spouse is
present tend to earn 17 percent more than a single individual.  A divorced
individual makes approximately 13.8 percent more and a widowed
individual makes 22.2 percent more on average than a single individual.
Individuals who are separated and individuals who are married but their
spouse is absent also earn slightly more than a single individual.

The model shows that black individuals earn 11.6 percent less and
other races earn 16 percent less than white individuals.  An unexpected
finding from this model is that Asian individuals also tend to earn less
than white individuals but only around 0.4 percent.  

The results suggest that obtaining any form of degree after high
school will yield significantly greater earnings.  Based on earnings alone,
it is concluded that an individual is better off obtaining a college degree.
However, there are many other factors in the decision process to continue
education that are not shown in this model that could be significant to the
outcome. 
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VI. Conclusion

The Cost of obtaining a college degree is high and knowing what factors
will affect an individual’s earnings are very important when deciding if
college would be a good investment.  Research has shown that college
may not only increase one’s earnings but it leaves college graduates better
prepared for the labor market (Pascarella and Terenzini 2005, 534).  Both
Thomas and Arcidiacono found that college major is a very important
factor in an individual’s earnings after college.  Although it was not used
in the model for this paper, it is a factor worth noting and would likely
improve the model.

In order to understand how college affects an individual’s earnings,
I have created a linear regression model that compares earnings of
individuals with a degree and individuals with some college but no degree
against a high school graduate with no form of higher education.   I have
found that obtaining a college degree increases an individual’s earnings
after college by close to 60 percent.  The model also shows that even
attending college without obtaining a degree increases earnings by around
20 percent.  Compared to a high school graduate’s earnings, continuing
education after high school yields greater earnings.  From the model one
can conclude investing in college is a good option and should eventually
pay off.
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