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ABSTRACT
High-speed Internet access is becoming more common and less expensive, but an expanding
digital divide has potentially serious implications for existing economic inequalities, such as the
wage ratio between men and women. This paper examines the relationship between women’s
economic outcomes and access to high-speed Internet access. I study the factors that influence
predicted wages for men and women and find that high-speed Internet use at home reduces the
wage discrimination that a woman is predicted to face. I collected and matched data from the
July 2011 Computer and Internet Use Supplement to the Current Population Study and the
March 2010 Annual Social and Economic Supplement to the Current Population Study. The
dataset was restricted to only include respondents employed full-time and year-round, and aged
16 or older in accordance with previous research analyzing the gender wage gap. I constructed a
two-step regression model, which first predicted male wages based on demographic, geographic,
and workforce variables. I used the results from the first stage regression to conduct an out-ofsample prediction and derive the residual wage differential attributed to discrimination, which
serves as the dependent variable for the second stage regression. The second stage regression
included the same demographic, geographic and workforce variables to correct for endogeneity,
and added the key policy variable of interest, high-speed Internet use at home. The existence of a
relationship between the gender wage gap and high-speed Internet has implications for
government policies that seek to expand Internet access and adoption. My research provides an
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original contribution to the literature on the benefits associated with high-speed Internet use and
advocates leveraging limited resources to further expand both access the Internet and to the field
of research in this subject area.
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I. INTRODUCTION
In this study, I investigate the effect of Internet access on the gender wage gap by analyzing
the impact of high-speed Internet access at home on the male to female wage ratio. My
hypothesis is that programs designed to increase Internet access and adoption will reduce
asymmetric information in the job market, thus decreasing the ability of an employer to
discriminate based on gender and narrowing the wage differential.
Despite major gains in women’s rights and labor force participation over the past sixty years
through legislation, increased education, and advancements by women in the workplace, the socalled “gender wage gap” persists. In 2010, median earnings for men working full-time were
$47,715 but the median earnings for women with full-time employment were $36,931, only 77
percent as much as their male counterparts (DeNavas-Walt, et al. 2010). This disparity in pay
between genders widens for minorities. African-American women earn 64 cents and Latina
women earn 56 cents for every dollar made by a white man (White House Publication 2012).
The pay differential also adds up over a woman’s lifetime: at present, a 25-year-old woman
typically earns $5,000 less per year than her 25-year-old male counterpart. If not corrected, she
will lose $389,000 over her working lifetime because of the earnings gap (White House
Publication 2012). Wage inequality continues to be a noted economic problem because even
though education rates and skill levels are now equal for men and women,a earnings are not. To
analyze the causes of this differential, studies control for personal and workforce characteristics,

a

	
  National Center for Education Statistics, U.S. Department of Education, Projections of Education
Statistics to 2012.	
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but an “unexplained gap” remains in the wage ratio, explained most frequently by discrimination
in the workforce.
The continuing trend of wage discrimination has repercussions beyond that of the individual
woman: it harms families, communities, and the economy. When women are paid less for the
same work as men, they have less income to support their families and spend in the community.
In the typical two-earner family, women’s income accounts for 42 percent of family wage
income and 38 percent of total family income. For families in the bottom 10 percent of the
income distribution, a woman’s contribution to family income grows to nearly half (49.5
percent) of household income (U.S. Congress Joint Economic Committee Report 2012).
Improving economic outcomes for women will increase family expenditures, building stronger
local economies.
This study seeks to examine the correlation between these economic outcomes and access to
high-speed Internet service. Since the advent of the Internet, there has been evidence of
inequality between people who have access to the Internet and those who do not, colloquially
known as the “digital divide.” Although the gulf between Internet users and nonusers narrowed
in recent years as access to the Internet became less expensive and more common, there are still
wide disparities in home broadband usage. Studies have shown broad differences in the
percentage of Americans with broadband access based on characteristics such as age,
race/ethnicity, household income, and educational attainment. Most strikingly, only 34 percent of
American adults who are not high school graduates access the Internet at home using broadband,
while 87 percent of adults with a college degree or higher are broadband users (Pew Research
Center 2012).
2

Recently, the government has prioritized broadband Internet, investing significant time and
financial resources to expand and improve broadband access and adoption. As part of the
American Recovery and Reinvestment Act of 2009,b Congress directed the Federal
Communications Commission (FCC) to develop the National Broadband Plan, which created a
strategy to ensure that every American has affordable access to broadband service.
Understanding the relationship between women’s economic outcomes and broadband access
could impact recommendations for, and implementation of, future government investments in
technology programs. Proving a link between the gender wage gap and home broadband access
could promote the use of targeted funding for programs that expand broadband access and ensure
government spending is maximized to improve economic outcomes for women, families, and all
Americans.
In Section II, I provide a background and review of literature on wage disparities and
broadband Internet access and adoption; in Section III, I describe the theoretical model and
relationship between Internet access and earnings; in Section IV, I define the data and methods I
use; in Section V, I lay out the empirical model and estimation results; and in Section VI, I
conclude and discuss the policy implications of the results.

b

Pub. L. 111-5.
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II. BACKGROUND AND LITERATURE REVIEW
In this paper, I am concerned with connecting two measures of inequality: the gender wage
gap and the digital divide. The gender wage gap refers to differing economic outcomes of men
and women in the labor force, and recognizes that the wage differential increases with workers’
time in the labor force (Loprest 1992). Concern over the digital divide reflects a widening gulf
between those who have access to and use the Internet, especially high-speed services, and those
who do not.
Congress has enacted legislation to address both of these pressing issues. The Equal Pay Act
of 1963c was first piece of legislation to address wage inequality for women, making it illegal to
pay women lower wages than men for the same job, solely based on their gender. Although the
workplace and workforce has radically changed since the passage of this bill, and the wage ratio
has narrowed, it has not disappeared. For this reason, President Obama signed the Lilly Ledbetter
Fair Pay Act of 2009,d which extends the time period during which a victim of pay
discrimination can file a complaint. Additionally, legislation introduced in 2012 and 2013, The
Paycheck Fairness Act,e would amend the Fair Labor Standards Act of 1938 f and provides
“more effective remedies to victims of discrimination in the payment of wages on the basis of
sex.” g
Recently, Congress also enacted legislation to both improve the availability and quality of
broadband services nationwide and publicly available data on Internet access. The American
c

Pub. L. 88-38.
Pub. L. 111-2.
e
S. 3220 112th Congress, S. 84 113th Congress.
f
Pub. L. 75-718.	
  
d

g

	
  Ibid.	
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Recovery and Reinvestment Act of 2009h directed $7 billion to expand broadband access
nationwide, to improve high-speed access and adoption in rural areas, and to improve capacity in
schools and other public centers. The three policy goals associated with the inclusion of funding
for broadband in the economic stimulus package were to create new jobs, increase the number of
broadband subscribers, and create faster networks to improve the experience for all subscribers
(Pew Research Center 2012). A second piece of legislation, the Broadband Data Improvement
Act of 2008,i improves the quality of data available on broadband services to better inform policy
decisions about these programs. The bill also promotes the deployment of affordable broadband
services nationwide.
The programs cited above are only a few examples of the pending and signed legislation that
address the topics of wage inequality and broadband access. They serve as evidence of high
levels of interest from the Federal government and the American public on both of these issues.
This chapter will provide background and a review of previous research on the gender wage
gap including the causes of the wage differential, the narrowing of the wage gap in the 1980’s,
reasons for the wage gap and the future of wage inequality; and background on studies of highspeed internet services and the relationship between broadband and increased earnings.
Narrowing of the Gender Wage Gap: 1890-1990
Adult women are the only demographic group whose paid labor and earnings outside the
home has increased continually over the past century, but even with the dramatic increase in the
number of women in the workforce and increased returns to education, women’s earnings still
lag behind men’s (Goldin 1990). Over the period of 1890 to 1970, Goldin reported an increase in
h
i

Pub. L. 111-5.
Pub. L. 110-385.	
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the ratio of female to male wages from 0.463 to 0.603. She argued this increase was expected
because of an increase in women’s years of work experience and education relative to men
during this period. Goldin and Polachek (1987) decomposed the change in the ratio of male to
female earnings over this period and attributed 90 percent of the change in the wage ratio to
increased work experience and education. They also reported that changes in the returns in the
marketplace to both education and experience were factors in the improvement of the wage ratio
during this time.
In a series of studies by Blau and Kahn, the authors found a period of constancy in the gender
wage gap from the 1950s to the late 1970s. They reported that after a 30-year period with a
constant wage ratio of 60 percent, women’s pay rose steadily starting in the late 1970s (Blau and
Kahn 1994). In contrast to the expected gains in the wage ratio during the early 20th century,
Blau and Kahn (1997) suggest that women’s gains in the 1980s were surprising because they
occurred during a period of rising wage inequality overall, when a gap between skilled and
unskilled workers emerged, regardless of sex. The authors present evidence that women “swam
upstream” against overall income inequality as a result of factors such as increased skills relative
to men, increased experience, and upgraded occupations. These factors effectively offset the
rising inequalities seen across other demographic groups during this period. Additionally,
deunionization during the 1980s contributed to the reduction in the gender wage gap because
men lost union jobs faster than women. In the face of rising overall income inequality, women's
relative skills and treatment had to “improve merely for the pay gap to remain constant” (Blau
and Kahn 1997). Blau and Kahn conclude by stating that for the pay gap to be further reduced,
larger gains were necessary relative to overall inequality.
6

The gains made to narrow the gender wage gap in the 1980s slowed by the early 1990s.
Specific estimates of the wage differential during this period differs between scholars depending
on their measurements, but “the picture of slowing convergence in the 1990s is robust and has
been noted by a number of observers” (Blau and Kahn 2000). In examining the slowdown of
income gains made by women in the workplace, Blau and Kahn (2006) found the slowing of
deunionization and occupational changes by women to explain a portion of the “1990s
convergence since the positive effect of these factors on women’s relative wage gains was larger
in the 1980s” (Blau and Kahn 2006). However, the authors found that the largest factor in the
slowing of wage convergence was the “unexplained gap,” the remaining differential after
controlling for personal and workforce characteristics, such as women working part-time or in
lower paid industries. This remaining gap that cannot be explained by factors thought to
influence pay is attributed to discrimination.
Goldin (1990) also explored the gap in earnings not explained by conventional factors to
confirm the existence of wage discrimination. She found that wage discrimination, the part of the
wage ratio that cannot be explained by workforce characteristics, rose with advances among
women in education and job experience and with the labor force shift from manufacturing to
office work.
The unexplained gap is observed in the residual in statistical regressions, but because these
factors are by nature imperceptible, some argue that the gap is caused by individual choices
rather than discrimination. The characteristics commonly associated with this argument include
the likelihood of a woman to work part-time instead of full-time, affecting wages because parttime jobs tend to pay less; women who leave the workforce for childbirth, child care and elder
7

care; and women who value “family friendly” workplace environments and occupations
(CONSAD 2009). A 2006 study by Blau and Kahn refuted this argument by considering a
number of possible explanations for the persistence of the wage gap but still finding these do not
explain the changing wage gap. The authors presented evidence that the unexplained gender
wage differential attributed to discrimination endures despite “changes in labor force selectivity,
changes in gender differences in unmeasured characteristics and labor market discrimination,”
and shifts to supply and demand (Blau and Kahn 2006). Lastly, although not part of the
“unexplained gap,” individual choices and workforce characteristics might also represent
discrimination such as selective hiring, training, promotion ladders, and other opportunities that
women are not afforded at the same rate as men.
Manifestations of the Gender Wage Gap
Studies attribute the gender wage gap to differences in the success with which men and
women change jobs. Loprest (1992) analyzed the National Longitudinal Survey of Youth and
found 19 percent lower annual wage growth among women when compared to men’s wage
growth in a sample of mainly full-time workers. Loprest attributed much of this difference to
evidence of a significant difference between men and women’s wage growth when switching
jobs. Although “men and women have similar rates of job mobility and wage growth in years
without job change,” women have on average less than 50 percent of the wage growth of men
when changing jobs (Lopreset 1992). Lastly, Loprest found that job characteristics played only a
limited role in explaining the link between wage differences and job mobility.
The lack of wage growth when women change jobs compared to men is likely connected to
the perception that men and women behave differently during salary negotiations. Two studies
8

by Linda Babcock (2002, 2003) investigated the relationship between gender, salary
negotiations, and earnings. The author found that the starting salaries of men graduating with
master’s degrees from Carnegie Mellon University were 7.6 percent higher on average, about
$4,000, than their female counterparts. She then found that only “7 percent of the female students
had negotiated but 57 percent (eight times as many) of the men had asked for more money”
(Babcock 2003). Finally, she found that students who negotiated, mainly men, were able to
increase their starting salaries by 7.4 percent on average, or about the difference between men’s
and women’s starting salaries.
Wage Inequality in the Future
Wage inequality continues despite legislation to protect women from wage discrimination, the
increase in women’s educational attainment relative to men’s, and an increase in skill levels.
Since the gender wage gap did narrow during the 1980s it could be hypothesized that women
entering the workforce since then might earn equal wages to male peers and current calculations
of the wage gap reflect an older generation of women still in the workforce. However, a recent
study by the American Association of University Women found that in 2009, a woman one year
out of college working full-time earned 82 percent of what her male counterparts earned on
average. Furthermore, this study found that one-third of the pay gap cannot be explained by
factors such as occupation, college major, or employment sector (AAUW 2012), providing
evidence of contemporary wage discrimination.
While the evidence does suggest a continued convergence of wage differentials over the
past several decades, from a wage ratio of 60 percent in the 1950s to 82 percent for new
graduates 2009, inequalities persist. In their 2007 paper on the progress of gender wage
9

differentials, Blau and Kahn presented evidence that the slowing convergence of wages in recent
years could mean that the gender wage gap will not continue to narrow in the future. They also
found evidence that although discrimination against women has declined in the labor market,
some discrimination continues.
Allegations of sex-based hiring can be very difficult to prove, but in their 2000 study of blind
orchestra auditions, Goldin and Rouse found that the use of a screen during auditions
substantially increased the probability that a woman advanced out of a preliminary round and
also that she won the final audition. The switch to blind auditions was found to explain one-third
of the increase in the proportion of women among new hires within the orchestra. It was also
found to account for 25 percent of the increase in orchestra musicians who are female. Although
not a parallel change, the Internet might have the ability to create “blind auditions” for jobs,
potentially reducing discrimination and the gender wage differential. With the advent and
widespread use of the Internet in the last two decades, I hypothesize that online training is now
more accessible to women and the increase in electronic job applications will make selective
hiring difficult to implement.
Internet Access and Broadband Adoption
The invention and introduction of the Internet initiated one of the largest, and fastest,
communications advances in history. Even as the Internet has become less expensive and more
accessible, barriers to access and adoption still exist. Access is the availability of the service in a
neighborhood, which is of importance because, for example, high-speed Internet connections
have not been extended to some rural areas. Adoption is whether a person purchases and uses
broadband services when available. There are many barriers to access and adoption including
10

infrastructure, cost, and user-friendliness. These barriers create a vicious cycle for impoverished
communities where a lack of access leads to a lack of adoption and thus little incentive for utility
companies to provide service to poorer neighborhoods, creating “broadband deserts.”
A 2012 survey conducted by the Pew Research Center’s Internet & American Life Project
highlights the disparities between broadband users and those who do not have access or choose
not to adopt. This report is particularly striking when looking at the differences between income
levels, race/ethnicities, and educational attainment. People who are already at a disadvantage in
the workforce because they come from low-income households or did not graduate high school
subscribe to high-speed services at far lower rates than high-income, well-educated Americans.
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Table 1: Percent of American Adults Who Access the Internet at Home via Broadband
% Who access the
Internet via Broadband at
Home

All Adults (18+)

Men
66%
Women
66%
Race/Ethnicity
White, Non-Hispanic
70%
Black, Non-Hispanic
54%
Hispanic
51%
Age
18-29
75%
30-49
77%
50-64
62%
65+
39%
Household Income
Less than $30,000/year
46%
$30,000-$49,999
68%
$50,000-$74,999
85%
$75,000+
87%
Educational Attainment
No High School
Diploma
34%
Graduated High School
55%
Some College
74%
Graduated College
87%
Source: Pew Research Center’s Internet & American Life Project, Spring tracking, March 15April 3, 2012. N=2,254 adults ages 18 and older.
This digital divide is applicable to my study because while the gender wage gap persists,
levels of income inequality between high skilled and low skilled workers continue to increase,
and this skill gap potentially is magnified by low-income workers’ lack of Internet access,
placing them at a continued disadvantage. Affirming this point, several studies have shown that
the odds of Internet access are greater for families with high incomes than for low-income
families (Martin and Robinson 2007).
12

A 2008 study by DiMaggio and Bonikowski revealed a significant positive association
between Internet use and earnings growth, indicating the labor market rewarded some skills and
behaviors associated with Internet use. They found that current Internet use at work had the
strongest effect on earnings, and found robustly statistically significant positive associations for
workers who used the Internet at home and at work. The study also found that the earnings of
Internet users were higher than those of non-users, even when controlling for earnings a year
earlier, gender, age, educational attainment, marriage status, race, ethnicity, union membership,
geographic location, occupational category, occupation-level job skill demands, and industry.
However, the authors identified potential endogeneity and selection bias in the study and took
steps to correct for these effects by controlling for past income and respondent characteristics
that could be correlated with both income and technology use. To fully rule out endogeneity bias,
the authors also utilized two additional analytical methods: change-score analysis and the
propensity-matching method. The strong positive correlation between earnings and Internet use,
even after the model corrected for the potential bias, points to the benefits of Internet access but
also highlights the potential inequality and social stratification that could result from different
levels of access to and mastery of technology.
Majumdar (2008) investigated whether changes in employment and income levels among
local exchange companies in the U.S. telecommunications industry were associated with
continuous changes in communications technologies, such as the introduction of high-speed
Internet. The author used a two-stage least squares regression to evaluate the impact of
broadband diffusion on local exchange companies’ labor practices between 1988 and 2001. The
study found that broadband diffusion had a significant positive impact on wages, but a negative
13

impact on employment. This was the expected outcome of the survey, and supported the author’s
hypothesis that broadband diffusion would positively impact wages because of “the need for
higher-level skill in its deployment and usage, but can also lead to less human capital usage
because of a scale effect,” leading to lower employment (Majumdar 2008).
To further investigate the effects of access to high-speed Internet and better inform broadband
policy and implementation decisions, Weiner and Puniello, et al. (2012) explored the barriers
non-adopters face. Using household-level broadband adoption data from New Jersey, the authors
developed a two-step broadband non-adoption prediction model where the first regression was a
logit model determined with demographic variables that predicted household non-adoption and
generated a vector of residuals. The second regression then used these residuals as the dependent
variable and behavioral and attitudinal predictors as the independent variables. Weiner and
Puniello found that race and ethnicity do not predict household-level broadband adoption; the
“decision-maker’s” computer use was the strongest facilitator for household-level broadband
adoption;” and the largest barrier to broadband adoption was lack of resources.
Original Contribution
To my knowledge, no one has previously conducted the research in this paper linking the
Internet and the gender wage gap. I seek to examine the link between high-speed Internet use and
the wage ratio, perhaps illustrating that the use of the Internet leads to decreased ability on the
part of employers to discriminate against women, narrowing the gender wage gap. Additionally,
I believe my two-stage methodological approach to estimate the pay gap is an original
contribution. While previous research decomposed the wage gap to isolate the residual, I do not
believe previous research examined the effect of an additional variable on the discrimination
14

residual in the second stage of the model. The findings of this study will contribute to the current
body of research on both wage discrimination and high-speed Internet access, with the goal of
informing technology policy decisions to maximize limited resources.
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III. THEORETICAL MODEL
I hypothesize that income is a function of four elements: gender, workforce characteristics,
demographics and the residual:
(1) Earnings = ! (G, W, D, !)
In the equation above, earnings represents the wage differential between men and women, G is
the respondent’s gender for each observation, W is workforce characteristics including union
members and occupations, D is demographics including age and race, and ! is the residual, or
unexplained gender wage gap.
Following the method devised by Juhn, et al. (1991) that decomposes the Black-White wage
gap into observable and unexplained factors, and first applied to the gender wage gap by Blau
and Kahn (1994), I divide the male-female differential into two categories: the “predicted gap,”
which in my study is the average wage that females would receive given their observable
characteristics if they were paid like males; and the “residual gap,” the difference between the
predicted and actual wages for women. To demonstrate the initial wage differential, I construct
an equation for men’s earnings and women’s earnings:
(2)  Y!" = !!" !! + !!"
(3) Y!" = !!" !! + !!"
where the m and f subscripts refer to male and female average wages respectively. Yit is wages;
!!"   is a vector of explanatory variables containing observable characteristics of an individual
worker; !! gives the coefficients on these characteristics in year t; and the error is defined as
!!" ℰ!" = 0, so that this equation gives mean wages for men with given characteristics. The
actual wage differential between men and women is then:
16

(4) !! =    !!" −    !!" =    !!" !! +    !!" −    !!" !! +    !!"
  = !!" −    !!" !! −    !!"
                                          =   Δ!! !! − !!"
where Δ!! = !!" −    !!" , where Δ!! !! is the predicted gap between men’s and women’s
wages, and −!!" is the residual gap. Equation (4) states that gender wage differences can be
decomposed into gender differences in measured qualifications (Δ!! ) and gender differences in
the standardized residual (!!" ). This standardized residual is the “unexplained gap” often
attributed to discrimination in the workforce. The presence of a residual shows that one group, in
this case women, is paid less than another group, males, even when the characteristics of the
groups are identical. To determine if high-speed Internet access impacts female wages with
respect to male wages, I then will use the vector of the residual wage differential calculated in
equation (4) as the dependent variable in my equation of interest, adding high-speed Internet at
home as the independent variable of interest:
(5) !!" = !(I, W, D, !)
In this equation, !!" is the residual representing the unexplained wage differential restricted to
females, I represents the probability that a household has high-speed Internet, W is workforce
characteristics and D is demographics. ! is the additional unexplained differential not attributed
to these characteristics.
The reasoning behind first creating the residual differential between male and female wages
and then adding the high-speed variable to a second equation is to examine whether access to
high-speed Internet shrinks the wage differential, not to examine its effects on overall wages.
17

IV. DATA AND METHODS
In order to obtain a sample that includes data on both Internet access and average annual
wages, I use two surveys: the Current Population Survey, July 2011 Computer and Internet Use
Supplement and the Current Population Survey, 2010 Annual Social and Economic (ASEC)

Supplement, commonly referred to as the “March” supplement. These datasets consist of crosssectional survey data collected at the individual and household level. The Computer and Internet
Use Supplement was consolidated at the state level and then matched back to individual level
data in the ASEC Supplement.
The Bureau of the Census conducted the Computer and Internet Use Supplement for the U.S.
Department of Commerce, National Telecommunications and Information Administration. The
July 2011 CPS contains 133,923 records. The data include information collected on Internet and
computer use, focusing on access to and availability of Internet service to the household. The
following chart shows summary statistics from the Computer and Internet Use Supplement:
Table 2: Descriptive Statistics: Computer and Internet Use Supplement
Standard
Variable
N
Percentage Deviation
Min
Max
Male*
64,931
Female*
68,992
Home Access*
133,923
High-speed Internet
at Home*
133,923
* Identifies indicator variables

48.48%
51.52%
77.14%

0.4997719
0.4199191

0
0
0

1
1
1

74.01%

0.4385706

0

1

	
  
	
  
	
  
	
  
	
  

The second dataset is the 2010 Annual Social and Economic (ASEC) Supplement Survey,
which was conducted over a three-month period, in February, March, and April, with most of the
data collected in the month of March. These data include three record types: household, family,
18

and person, allowing me to analyze income on an individual level. The total number of
observations for this initial dataset was 209,802. The CPS universe consists of all people in the
civilian, non-institutionalized population of the United States living in housing units, and
members of the Armed Forces living in civilian housing units on a military base or in a
household not on a military base. The following chart shows summary statistics from the ASEC
survey:
Table 3: Descriptive Statistics: Current Population Survey, 2010 ASEC Supplement
Standard
Variable
N
Mean
Median
Deviation
Min Max
Male*
101,943
48.59%
Female*
107,859
51.41%
Age
209,802
34.6097
Total Annual
Earnings
209,082 $7,198,071
Married*
88,091
41.99%
Not Married*
121,711
58.01%
* Identifies indicator variables

34

0.4998024
22.0514

1
0
0

1
0
85

$29,251
-

1.28E+07
0.4935397
-

-18998
1
0

3.00E+07
1
0

I constructed the key independent variable of interest, high-speed Internet, by creating an
indicator that equals 1 if the respondent had access to Internet via the following services: DSL,
Cable modem, Fiber Optic, Mobile Broadband or Satellite. The indicator variable equals 0 if the
respondent has no Internet access at home or a service other than those previously listed which
would not be considered high-speed. Since there was not a way to match the two datasets by
individual, I created a proportional variable by dividing the sum of the indicator variable by the
count of total observations in the state, still divided by gender. This means that HIGHSPEED is
no longer an indicator variable, but a percentage that indicates the likelihood that the respondent
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in the Income survey has high-speed access to the Internet at home as indicated by their state and
gender.
Before matching the results of the Computer and Internet Use Supplement to the dataset with
income and demographic information from the ASEC survey, I subdivided the dataset by gender
into two parallel samples. This technique allowed me to track the gender of the respondent in the
Computer Use Survey so that it could be matched to ASEC respondents with the same gender. I
also collapsed the Computer and Internet Use Supplement to the state level because there were
no unique observations available at any geographic level more granular than state.
Next, I subdivided the ASEC dataset by gender, and matched the gender specific state level
data from the Computer Use Survey to the individual observations in ASEC, by state. This
process created two parallel datasets with the same variables, one for female respondents and one
for males, which I then appended to create the overall sample.
One limitation to this study is the multiple available measures of earnings. In choosing to use
the ASEC Current Population Survey instead of data from the Bureau of Labor Statistics, I am
analyzing annual wages rather than weekly wages. Annual wages is considered a broader
measure because it includes many income categories that the weekly measure does not, such as
bonuses, retirement pensions, and investment income. The weekly earnings measure also
excludes people who are self-employed as well as income categories mentioned above, which
means that the annual gender earnings ratio is slightly lower than the ratio for weekly earnings.
However, the two series exhibit the same long-term trends even though they often move in
different directions in the short-term (IWPR 2010). ASEC is also the dataset commonly cited by
the Census Bureau and most news outlets in reports on male-female income disparity.
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Furthermore, comparable studies (e.g. Blau and Kahn 2000, Goldin 1990) restrict their
sample so the income variable only includes full-time, year-round workers. Following this
method, I restricted the income observations to only include those respondents who identified
themselves as “full-time” and worked 35 hours or more per week for 50 to 52 weeks, making
them “year-round” workers. This set of individuals ensures wages are compared consistently
across both genders since this study aims to look at individuals with essentially equal workforce
characteristics. By including full-time workers who are not year-round, or year-round workers
who are not full-time, it would be difficult to generalize the study results. Lastly, I restricted the
dataset to include respondents 16 years or older.j 53,613 observations were eliminated from the
sample set because the respondent was 15 years old or younger.
As shown in Table 3, there are some respondents in the universe who report a negative
income. Once the sample was restricted, there were 215 observations where a negative income is
reported. Since I have already excluded respondents who are not employed full-time and yearround, these observations are people who are reporting a negative net income or a business loss
for the year. In light of the recent economic downturn, I chose not to exclude these negative
observations because they represent accurately reported financial hardships. However, income
recorded as -9999 is classified as “not in universe.” The 82 observations in this category were
excluded from the final dataset. The new, restricted sample has 67,160 observations.

j

	
  Census Factfinder Definition: Full-time, year-round workers in the past 12 months - All people
16 years old and over who usually worked 35 hours or more per week for 50 to 52 weeks in the
past 12 months.	
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Demographic variables in the final dataset include gender, age, race, Hispanic origin, marital
status, veteran status, and educational attainment level. All are indicator variables.
Table 4: Descriptive Statistics: Restricted Sample
Variable
Male
Female
Married
Not Married
No H.S. Diploma
High School Diploma
Associates Degree
Some College
College Graduate
Beyond College
Diploma
White
Black
American Indian
Asian
Hawaiian Pacific
Islander
Multiple Race
Hispanic
Armed Services
Union

N

Percentage

Standard
Deviation

37,643
29,517
44,861
22,299
5,177
18,903
7,218
11,893
15,489

56.05%
43.95%
66.80%
33.20%
7.71%
28.15%
10.75%
17.71%
23.06%

0.4963303
0.4709455
0.2667276
0.4497157
0.3097181
0.3817431
0.4212381

8,480

12.63%

0.332151

53,755
7,330
705
3,876

80.04%
10.91%
1.05%
5.77%

0.3997011
0.31182
0.10198
0.2332015

314

0.47%

0.0682174

1,180
10,238
5,761
1,420

1.76%
15.24%
8.58%
2.11%

0.1313832
0.3594519
0.2800413
0.1438638

Once I restricted the sample to only include Full-time, Year-round workers who are age 16 or
older, there is an increase in the number of men in the sample proportional to women compared
to Table 3, from 48.59 percent to 56.05 percent, and the proportion of married respondents also
increases from 42 percent to 66.8 percent. Lastly, the average age of the overall CPS sample is
34.6 years old and the age of the restricted sample is 42.7 years old.
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I also include geographic and workforce variables in the model. These are also indicator
variables.
Table 5. Descriptive Statistics, Region & Occupation:
Restricted Sample
Variable
New England
Mid Atlantic
South Atlantic
North Central
South Central
Mountain
Pacific
Occupation: Secretary
Occupation: Nurse
Occupation: Teacher
Occupation: Cashier
Occupation: Sales
Occupation: Carpenters
Occupation: Construction
Occupation: Driver
Occupation: Laborer
Occupation: Engineer

N

Percentage

6,895
6,411
12,478
15,263
9,112
6,877
10,124
2,299
3,027
2,651
751
3,476
549
1,191
1,608
971
2,221

10.27%
9.55%
18.58%
22.73%
13.57%
10.24%
15.07%
3.42%
4.51%
3.95%
1.12%
5.18%
0.82%
1.77%
2.39%
1.45%
3.31%

Standard
Deviation
0.3035235
0.2938495
0.3889441
0.4190672
0.3424467
0.3031723
0.3578023
0.1818251
0.2074625
0.1947187
0.105154
0.2215377
0.0900434
0.1319831
0.1528722
0.11937
0.1788215

This table includes the series of indicator variables I created to represent the five most
common and five least common occupations for women. These categories of occupations were
identified in the U.S. Department of Labor, Bureau of Labor Statistics, Annual Averages 2010. I
limited the number of occupations included in this study because there are 497 occupations
included in the ASEC Survey. It would have been impossible to account for every occupation,
but I hope to provide additional explanatory power for the model by including these ten
occupations.
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As previously discussed, the main independent variable of interest, high-speed Internet at
home, is a proportional variable that was created from a series of survey questions about the type
of Internet service respondent’s use at home. These questions were all asked as binary questions
and were then collapsed into a proportional variable. The following table shows the distribution
of Internet use categories in the final matched and restricted sample, by gender.
Table 6: Distribution of Home Internet Access by Gender
Male Observations
Standard
Variable
N
Percentage
Deviation
N
Home Access
Dial up
DSL
Cable Modem
Fiber Optic
Mobile
Broadband
Satellite
High Speed
Internet at
Home

Female Observations
Standard
Percentage
Deviation

37643
37643
37643
37643
37643

77.88%
2.38%
24.96%
38.10%
5.04%

0.0500049
0.0105096
0.0648151
0.0856046
0.0510861

29517
29517
29517
29517
29517

77.04%
2.39%
24.55%
37.70%
4.96%

0.0490451
0.0101331
0.0628843
0.0839573
0.0509345

37643
37643

8.60%
2.31%

0.0271457
0.0152146

29517
29517

8.56%
2.29%

0.0257319
0.014653

37643

74.80%

0.0549898

29517

73.94%

0.053593

I created the key dependent variable, Median Annual Income, by combining three measures of
income from the ACES Supplemental Survey: “Incwage” which is total pre-tax wage and salary
income, the money each respondent received as an employee, for the previous calendar year;
“Incbus,” is reported for self-employed people and is each respondent's net pre-income-tax nonfarm business and/or professional practice income for the previous calendar year; and “Incfarm,”
which equals each respondent's net pre-income-tax earnings as a tenant farmer, sharecropper, or
operator of his or her own farm during the previous calendar year (IPUMS). This variable
collects income information for self-employed persons who had their own farms. For multiple
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years, I would need to adjust for inflation using the Consumer Price Index, but since this is a
cross-sectional analysis, I did not make adjustments.
Table 7. Median Annual Earnings for Full-time, Year-round Workers, Age 16+
Variable
N
Percentage Median
Mean
Male Income
37643
56.05%
$47,500 $62,909.36
Female Income 29517
43.95%
$35,000 $44,321.13
Total Income
67160
100%
$40,000 $54,739.78

Standard
Deviation
63495.67
41797.7
55791.27

Min
Max
-$18,998 $659,111
-$17,998 $571,037
-$18,998 $659,111

Even before I run any regressions, the sample comparing male and female workers with the
same hours worked per year shows an immediate difference in median wages, with women
making 73.6 percent as much as men.
Next I turn to the Empirical Model and Results section where I describe the model I
constructed to test the relationship between high-speed Internet and the gender wage gap, by first
generating an out-of-sample prediction for female wages, and then testing whether high-speed
Internet use at home is predicted to decrease the wage gap. This method is laid out in several
steps, first by describing the two-step empirical model and then detailing the results of the
regressions.
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V. EMPIRICAL MODEL AND RESULTS
To study the relationship described above, I perform a decomposition of the gender wage gap
using the regression of wages by gender on demographic and workforce characteristics. The
second regression then uses the residual from the first regression as the dependent variable,
adding high-speed Internet and additional predictors of the gender wage gap as independent
variables.
The First Stage: Predicting the Income Differential and Residual
The first stage of my analysis sets the baseline predicted income for men from which I derive
the residual wage differential for women. This regression includes demographic and geographic
controls that I believe explain the income of individuals in the sample.
(6)  !"#$%&!"#$ = !! +    !! !"#$" +    !! !"##$%& +    !! !"#$%&'() +    !! !"#$ +
  !! !"#$%&"' +    !! !"#$%&"'$& + !! !"# + !! !"#$%&   + !! !""#$%&'!( + !
The dependent variable in the first stage regression is !"#$%&!"#$ . The first stage is
restricted to male observations, thus the income predicted is restricted to males. Moreover, this
variable is restricted to include full-time, year-round workers above the age of 16, as previously
described. Although comparable studies use the log of income as the dependent variable, the
properties of the residual when compared to the overall wage variable in the intermediate step
could create bias when logged.
I also include a series of demographic variables in the regression to control for factors that
might affect income, including marital status, educational attainment and race. The following
section describes the expected relationship between each variable and income for men.
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To control for unionization, I include an indicator variable that equals 1 if, for the current job,
the respondent is a member of a labor union or covered by a union or employee association
contract, even if not a union member. I expect unions either to not be statistically significant or
to have a small effect on wages. Although members of unions receive strong employment
protections, they also potentially receive a large portion of their compensation in the form of
non-cash benefits not captured by this regression. Additionally, the number of unionized jobs
decreased over the last decade, potentially swaying the impact of belonging to a union on wages.
The baseline category for comparison is nonunionized workers.
To control for marital status, !"##$%& is an indicator variable that equals 1 if the
respondent is married or separated, and 0 if the respondent is single, divorced or widowed. I
expect marriage to have a positive, significant, and large magnitude coefficient. I predict that a
person who is married will have a higher income than someone who is not married, perhaps
because marriage indicates stability and commitment, which are also necessary traits for career
success. Many individuals may also wait until they are high wage earners before marrying,
especially men, so there could be a correlation between marriage and higher income. The
baseline category is not married.
I include AGE in the model both to adjust directly for how old the respondent is, and as a
proxy for years in the workforce, which was not an available variable. Age is a continuous
variable limited to people of ages 16 to 85, as previously described. I predict that age will be
positive and statistically significant. For every additional year of age, I predict a person will have
a higher wage as he or she progresses through the workforce. This progress through the
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workforce on average will dominate the effect of other possibilities, such as wage reductions due
to personal difficulties.
Armed Services (!"#$%&"'$&) is an indicator variable that equals 1 if the respondent is
either a member of the U.S. armed services or a veteran not serving in the military at the time of
the survey. At the time of the survey, this group was a relatively small portion of the sample,
about 8.5%, but still may represent an important effect both because individuals with military
service have different experiences than civilians and also because of veteran hiring preferences. I
predict there will be a positive, although potentially not statistically significant, impact of serving
in the military on wages showing that individuals who served in the military earn more than
those who did not.
In this regression, I represent educational attainment with a series of indicator variables that
equal 1 if the respondent identified having the specified level of education, and 0 if he or she did
not. High school graduate was omitted from the model and serves as the baseline because it is the
largest category. I merged multiple levels of education to create six categories of education:
!"##  !"#$  !", !""#$%&',  !"#$%"&&$'$, !"##$%$&$%, !"##$%$&#'(, and the
omitted high school degree category. I predict that all levels of education will be statistically
significant and will have large magnitude coefficients because education is critically important
when explaining predicted wages for an individual. I predict that the coefficient on
!"##  !"#$  !", for those individuals who have not graduated from high school, will be
negative because without a high school education or the equivalent, wages will be negatively
affected especially in an increasingly skilled economy. I predict that the coefficients on the last
four categories will be positive and that the sizes of the coefficients will increase commensurate
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to years of education represented by each indicator variable. The coefficient on the variable
representing some college education will be positive and significant, but smaller than the
associate’s degree coefficient. The coefficient representing COLLEGEPLUS, the educational
attainment above college such as a professional or doctorate degree, will have the largest
magnitude indicating this level of degree has the largest impact on wages.
I also include indicator variables for race: BLACK, AMERICAN INDIAN, ASIAN, HAWAIIAN
PACIFIC ISLANDER, and an indicator for whether the respondent identified as more than one
race, or MULTIPLE in the model. WHITE is the baseline category for the regression, and so all
other races will be interpreted with in relation to white respondents. I include race variables to
control for the fact that racial minorities might be at a disadvantage in terms of gaining high
paying employment, and are particularly affected by access to education and other services that
would increase wages. I predict there will be a negative and statistically significant relationship
between the included race and ethnic variables and earnings, showing that compared to a white
earner, the minority individual is predicted to earn less.
I also include an indicator variable for HISPANIC, but this is not a mutually exclusive
category from the series of race variables since some respondents identified both as a specified
race and as Hispanic. However, it is still important to control for Hispanic identification because
it is an ethnicity, not a category of racial identity, and can also contribute explanatory power to
the model when explaining wages. Since the baseline category is “not Hispanic,” I predict the
relationship between Hispanic and wages will be negative and statistically significant, meaning
that those who identified as Hispanic are predicted to earn less than non-Hispanics.
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I include a series of indicator variables to control for the region of the country which the
respondent lives. The baseline category is “SOUTH ATLANTIC,” which is also the region with
the largest number of respondents. It is difficult to predict the relationship between regions and
wages because there are many things than can impact earnings such as higher cost of living in
certain places, but it is nonetheless important to control for regional differences not represented
in other variables across the surveyed population. These region variables also capture the effect
of population density on earnings because I could not include variables representing rural and
urban respondents.
Lastly, I include a series of indicator variables that represent the five most common and five
least common occupations for women. The top occupations for women included are: secretary
and administrative assistants, nursing and health services, elementary and secondary teachers,
cashiers, and sales representatives. The least common occupations for women included in this
study are carpenters, construction workers, laborers, drivers, and engineers. I hypothesize that
women choose to participate in the most popular occupations in part because they make more
money and face less discrimination. Since this first step is restricted to male observations only,
men with jobs in occupations that are not in the list of top five most popular jobs for women
would likely make more money, and so I predict there will be a negative relationship between
the most popular occupations for women and earnings for full-time, year-round male workers. I
also think there will be negative relationship between the least popular occupations for women
and earnings because women might not choose those professions either because of
discriminatory practices or because they simply pay less. Having an occupation that pays less
would also negatively affect men’s earnings. The statistical significance and magnitude of each
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of these variables may depend on the number of observations from each occupation included in
the sample. It is important to control for occupation in both stages of the regression because the
field that a woman chooses to work in directly impacts her earnings.
To bridge the two steps of my analysis, I run an out-of-sample prediction to generate the
residual value for women’s wages. I believe this to be a novel approach for looking at the gender
wage gap. The out of sample prediction allows me to calculate what the wage would be for a
specific subsample, in this case women, based on a second subsample, men. It is the difference
between the predicted men’s wages and the actual wages of all individuals in the sample that
creates the residual used as the dependent variable in the following step.
The Second Stage: Using the Residual to Predict Effect of High Speed Internet on Income
In the second stage of my regression, an individual’s use of high-speed Internet at home is the
independent variable of interest. This regression includes the variables from the first stage
regression, but I include several new variables in the second stage in order to isolate the effect of
high-speed Internet use on the wage differential.
(7)  !! = !! +    !! !"#!$%&&' + !!   !"# + !! !"#$%"&'() + !! !"#$"%&'"()*" +
!! !""#$%&'!( + !! !"#$" +    !! !"##$%& +    !! !"#$%&'() +    !! !"#$ +
  !!" !"#$%&"' +    !!! !"#$%&"'$& + !!" !"#$%& + !  
As previously described, the dependent variable for the second stage is the residual,
unexplained, wage differential for females as compared to male earnings. For this regression, I
restrict the universe to females in the dataset to ensure the coefficients will be interpreted in
terms of their effect on women’s wages in relation to male wages, and whether the variable is
predicted to expand or shrink the unexplained differential.
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As previously described, the key independent variable of interest is a proportional variable
that indicates the likelihood that the respondent has high-speed access to the Internet at home as
indicated by their state and gender. I expect the relationship between the wage differential and
HIGHSPEED to be statistically significant, large, and negative. A negative coefficient would
mean that access to high-speed Internet at home decreases the residual, unexplained wage
differential thus increasing a woman’s wages relative to male earnings.
Another control variable included in the second stage but omitted from the first stage is a
female respondent’s number of children. This variable serves as a proxy for maternity leave
because I hypothesize that women take more time off when a child is born (maternity leave) than
a man (paternity leave), leaving the woman with a slightly lower level of experience than her
male peers. I expect the relationship between number of children and the wage differential to be
positive, although it may not be large or statistically significant. As a woman has more children,
I expect the unexplained wage differential compared to males to increase.
The last variable I add to increase explanatory power in the second stage is the percentage of
women in each occupation in the survey. I constructed a new variable and divided the number of
women in each occupation by the total number of people in the occupation. I predict there will be
a statistically significant relationship between this variable and the wage differential, and that the
coefficient will be negative because the more women there are in a profession, the smaller I
expect the wage differential will be.
As previously discussed, occupation is a series of indicator variables that represent the five
most common and five least common occupations for women. I predict the relationship between
the five most common occupations for women (secretary and administrative assistants, nursing
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and health services, elementary and secondary teachers, cashiers, and sales representatives) and
the wage differential variable to be negative because a woman chose one of these occupations in
part because she faces less discrimination.
I predict there will be a negative relationship between the least common occupations for
women (carpenters, construction workers, laborers, drivers and engineers) and the wage
differential because women in these occupations are paid less than their male equals, partly
explaining why they are not popular jobs for women. I predict the statistical significance and
magnitude of these variables will differ based on the number of women surveyed in each
occupation and other unobserved factors.
I predict there will be a negative, statistically significant coefficient on UNION because
unions afford employment equality among those who have the protections. This means that a
woman in a union would have a better chance of earning the same amount as her male peers,
decreasing the wage differential.
I predict MARRIED will still have a negative coefficient for the same reasons previously
discussed: someone who is married might be more stable and reliable, decreasing the wage
differential between a woman and her male peers.
The education variables will be interesting in the second stage of the regression because my
theory is that a woman will earn less than a man with an equal level of education, meaning that
the education variables should all have positive coefficients in this second stage. Any level of
education would widen the wage differential and unexplained residual.
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I predict that the variables representing race and ethnicity will be negative in the second stage
of the regression. Since this stage is limited to women, I expect minority women to be face
additional discrimination beyond that of white women.
I predict that experience in the Armed Services will have a negative coefficient and decrease
the wage differential because much like being in a union, wages in the military are
predetermined. Additionally, the military has a large network to help transition veterans from the
armed services to the workforce, meaning that female veterans might not be at a disadvantage
compared to their male peers. This variable might not be statistically significant because of the
small number of women in the military and the small number of respondents to the survey who
are either active duty military or veterans.
I predict that age will have a positive effect on the wage differential because as a woman gets
older, wage losses compound. For example, if a woman was passed over for a promotion as a
young worker that might affect her wages years down the road. I expect the coefficient on AGE
to be statistically significant.
Lastly, I do not predict regions will be statistically significant in the second stage of the
regression because I know of no reason why women in one area of the country would face more
discrimination than in others, but they may.
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ESTIMATION RESULTS
A) First Stage OLS Results
The OLS results for the first stage model, which estimates men’s income controlling for
demographic and geographic variables, are presented in Tables 8 through 12. The F-statistic for
the first stage regression demonstrates that the model is highly statistically significant. The Rsquared result indicates the independent variables included in this model explain 20% of the
variation in the dependent model. Unobserved factors that influence income but are not easily
captured and thus not included in the model include motivation and family history. This model
includes 37,643 observations because it is restricted to males in the already restricted dataset of
full-time, year-round adult workers.
The results of the first stage model are critical to the findings of this investigation because the
initial regression generates the predicted income for men, and it is the difference between this
predicted income and actual reported income that creates the residual differential used as the
dependent variable in the second stage. It is important to understand what factors contribute to
predictions of income for men and can then be compared to the results in the second stage of the
regression.
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Table 8. OLS Results for Demographic and Geographic Controls on Male Wages
Dependent Variable: Income for Full-time, Year-round workers, Age 16+
VARIABLES

INCOME

Union Member

-1,301
(1,370)
13,655***
(562.5)
-3,664***
(804.5)
386.5***
(24.25)
22,283***
(1,196)

Married
Armed Services
Age
Constant

Observations
37,643
R-squared
0.205
F
266.7***
Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
Note: Baseline categories are: not married, not in the Armed Services, and non-union.
Within this restricted dataset, unionization is not a significant variable. This is probably
related to the small number of unionized workers included in the restricted dataset: unionized
workers are only 2% of the respondents in this survey (1,420 individuals).
The variable denoting marriage is statistically significant, positive and has a large magnitude.
I expected this outcome because not only are married men likely to be more stable than those
who are unmarried, I also speculate that some men may wait to marry until they earn enough to
support a spouse and family.
Somewhat unexpectedly, the coefficient on Armed Services is negative and statistically
significant. A person who is either currently a member of the U.S. armed forces or is a veteran is
predicted to earn less than someone who is not. This potentially can be explained by low wages
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paid by the armed forces, particularly for enlisted members of the military, or veterans having
trouble finding high paying jobs after leaving the military.
The coefficient on AGE is positive and statistically significant, however it is not as large
expected. For each additional year a man ages, his earnings are only predicted to increase on
average by $386. My initial hypothesis was that age would have a large impact on wages and on
the wage differential because it would serve as a proxy for years in the workforce. Initial
differences in the amount a person is paid should compound over time, and the gap between
what women and men are paid should widen. This first step shows age, although statistically
significant, does not have as sizeable an impact on earnings compared to other variables although
the loss of women’s wages per year would add up over time.
Table 9. OLS Results for Education Controls on Male Wages
Dependent Variable: Income for Full-time, Year-round workers, Age 16+
VARIABLES

INCOME

No H.S. Degree

-9,143***
(621.6)
Associates Degree
10,009***
(755.8)
Bachelors Degree
35,093***
(864.6)
Some College
9,344***
(645.6)
Advanced Degree
70,615***
(1,556)
Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
Note: Baseline category is High school Degree.
The series of education variables are all statistically significant and for the most part behave
as predicted and increase in size commensurate with level of education. All results are compared
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to a man who graduated high school or has his GED, and the regression shows that those with
less than a high school education are predicted to earn less than the baseline, and those
respondents with more education are predicted to earn more. One interesting result is that
graduating from a program where a man earns an Associate degree will increase his income
more than a person who completes some college but does not receive a Bachelors degree,
compared to a man who has a high school diploma. Although this result was initially unexpected,
it is understandable that employers value a two-year degree more than varying amounts of
college courses. Associate degrees also often train students in technical skills that are easily
applicable and valuable to employers.
To further confirm that an individual’s level of educational attainment uniquely impacts
wages, I jointly tested the education levels. My results (F (5,37611) = 760.45, p = 0.00)k allow
me to reject the null hypothesis that education levels are jointly significant in favor of the
alternate, that each level of education impacts income differently.

k

	
  !! : !"  !. !. !"# = !""#$%&' = !"##$%$&$% = !"#$  !"##$%$ = !"#$%&'"(')*''  	
  
!! : !"  !. !. !"# ≠ !""#$%&' ≠ !"##$%$&$% ≠ !"#$  !"##$%$ ≠ !"#$%&'"(')*''	
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Table 10. OLS Results for Demographic Controls on Male Wages
Dependent Variable: Income for Full-time, Year-round workers, Age 16+
VARIABLES

INCOME

Black

-9,477***
(872.6)
American Indian
-6,037***
(2,253)
Asian
-11,512***
(1,497)
Hawaiian PI
-11,421***
(2,705)
Multiple Race
-2,088
(2,215)
Hispanic
-9,906***
(697.5)
Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
Note: Baseline category is White.
The series of race variables are also all statistically significant in the first stage of the
regression, with the exception of respondents who identified as being multiple races. The small
number of respondents identified as having multiple races might explain the insignificance of the
variable (1,183; 1.76%). The baseline category is white, and so all results are interpreted with
respect to the income of white respondents. The findings presented above indicate that all
minorities are predicted to earn less than a white respondent. Again, I ran a test of joint
significance on race to determine whether respondents’ races were jointly significant. I am able
to reject the null hypothesis and determine that the race variables are not jointly significant (F
(4,37611) = 50.33, p = 0.00)l. The regression results also confirm that Hispanic workers are
predicted to earn less than non-Hispanic workers.
l

	
  !! : !"#$% = !"#$%&'(  !"#$%" = !"#$% = !"#"$$"%&' = !"#$%&#'()*' = !"#$%&"'  	
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Table 11. OLS Results for Geographic Controls on Male Wages
Dependent Variable: Income for Full-time, Year-round workers, Age 16+
VARIABLES

INCOME

NewEngland

4,759***
(1,279)
MidAtlantic
6,523***
(1,230)
NorthCentral
-3,298***
(901.9)
SouthCentral
-1,398
(976.6)
Mountain
792.5
(1,162)
Pacific
5,205***
(1,051)
Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
Note: Baseline category is South Atlantic.
The series of indicator variables controlling for differences in region are statistically
significant with the exception of the Mountain region. The baseline region for comparison is the
South Atlantic region, and the results show that respondents in the Mid-Atlantic, New England,
and Pacific regions are predicted to earn more than those in the South Atlantic region. The two
central regions are predicted to earn less than those in the South Atlantic. I also confirmed that
regions are not jointly significant in this regression (F (6, 37611) = 21.83, p = 0.000)m.

m

	
  !! : !"#$%&'(%) = !"#$%&'(%") = !"#$%&'( = !"#$%&'( = !"#$%&'$ = !"#$!!"    	
  
!! : !"#$%&'(!" ≠ !"#$%&'(%") ≠ !"#$%&'( ≠ !"#$%&'( ≠ !"#$%&'$ ≠ !"#$%$# 	
  

40

Table 12. OLS Results for Occupation Controls on Male Wages
Dependent Variable: Income for Full-time, Year-round workers, Age 16+
VARIABLES

INCOME

Occupation: Secretary

-15,271***
(2,235)
Occupation: Nurse
-7,360***
(2,535)
Occupation: Teacher
-42,727***
(1,453)
Occupation: Cashier
-19,283***
(1,634)
Occupation: Sales
-581.6
(1,424)
Occupation: Carpenter
-8,476***
(1,391)
Occ: Construction
1,495
(1,600)
Occupation: Driver
-6,063***
(741.1)
Occupation: Laborer
-10,484***
(830.3)
Occupation: Engineer
2,227*
(1,214)
Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
The occupation variables contribute explanatory power to the model and help control for
differences in earnings across occupations. The baseline category for occupations is not being
employed in one of the included occupations, and compared to that baseline, the five most
popular occupations for women (secretary and administrative assistants, nursing and health
services, elementary and secondary teachers, cashiers, and sales representatives) are predicted to
decrease male income while there are mixed results for the least popular occupations for women.
Being in the occupational field of carpenter, driver or laborer is predicted to decrease a man’s
wages while being in construction or an engineer is predicted to increase his income. This could
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mean that women choose not to take a job in carpentry, driving or as a laborer not because there
is discrimination but because wages are low overall for those occupations.
Next I turn to the second stage OLS model to examine the relationship between the key
variable of interest, high-speed Internet use at home, and the dependent variable I derived from
the from the first stage regression, the residual, which is the unexplained wage differential.
B) Second Stage OLS Model
To study the relationship I laid out in equation (7), I conducted four regressions to analyze the
impact of high-speed Internet on the gender wage differential. The first regression includes only
the geographic and demographic controls from the first stage OLS model with the addition of the
high-speed Internet variable. The second regression includes only the geographic and
demographic controls but omits the variable for high-speed Internet. The third regression
includes the two new variables that I believe add explanatory power when describing the gender
wage gap, and the fourth regression includes the new independent variables but omits the highspeed Internet variable. The following results use the wage differential derived from the first
stage OLS model as the dependent variable.
The F-statistics for the second stage regressions demonstrate that the models are highly
statistically significant. However, the R-squared values indicate that the independent variables
only describe between 8 and 10 percent of the variation in the dependent variable. Although
many inferences can be drawn from the results, the low R-squared value of the overall models
indicate that there are still many factors not measured in these regressions that contribute to
income differences between men and women, To confirm the presence of omitted variable bias
in the second stage model, I ran an omitted variable test on each of the regressions. The results of
42

this testn for each of the regressions was highly significant, confirming the presence of omitted
variable bias. This result is not unexpected because as confirmed by previous studies,
unexplained factors contribute to the gender wage gap. This finding is explained by the fact that
high-speed Internet does not fully correct the wage gap and offers opportunities for further
research.
Table 13: OLS Results for Demographic Controls and High-speed Internet on the Wage
Differential for Women
Dependent Variable: Wage Differential for Full-time, Year-round workers, Age 16+
VARIABLES
(1)
(2)
(3)
(4)
High-speed Internet
Union Member
Married
Armed Services
Age
Number of Kids
Female Occ %
Constant

-24,958***
(5,679)
-560.0
(1,329)
10,958***
(460.1)
-5,958***
(1,710)
46.75***
(17.69)
---

---684.8
(1,329)
10,964***
(460.4)
-5,959***
(1,709)
46.26***
(17.70)
---

---

---

20,095***
(4,289)

1,792*
(958.8)

-23,599***
(5,620)
-670.6
(1,304)
11,757***
(470.0)
-3,901**
(1,708)
39.70**
(17.62)
-1,314***
(203.8)
25,706***
(1,210)
4,345
(4,329)

---788.8
(1,305)
11,762***
(470.2)
-3,898**
(1,708)
39.24**
(17.62)
-1,315***
(203.9)
25,745***
(1,211)
-12,984***
(1,215)

Observations
29,517
29,517
29,517
29,517
R-squared
0.088
0.087
0.106
0.105
F
76.15***
77.49***
135.0***
137.8***
Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
Note: Baseline categories are no high-speed, non-union, not married and not Armed Services.
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The key policy variable of interest, high-speed Internet, is predicted to decrease the female
wage residual by a very large magnitude, nearly $25,000 on average, and is highly statistically
significant. A woman who has high-speed Internet at home faces less discrimination than a
woman who does not have high-speed Internet, all else equal. There is not a large change in
either magnitude or significance when the two additional variables that contribute to the wage
differential are added, showing that the high-speed variable is stable. The statistical significance
of the high-speed variable establishes a strong relationship between the wage differential for
women and income, suggesting that access to high-speed Internet at home could improve
outcomes for women in the workforce. Moreover, the comparison between the two sets of
models where high-speed Internet was included and then omitted supports the hypothesis that
high-speed Internet affects the wage differential. In each regression, the addition of high-speed
Internet lends additional explanatory power to the model, increases the statistical significance of
several variables, and changes the magnitude of coefficients.
Endogeneity is a concern in this regression because of the relationship between high-speed
Internet and income, from which I derived the dependent wage differential variable. As income
increases, the probability that a household has Internet access also increases, as does the
likelihood that the type of service is high-speed. This means that it might be difficult to tell
whether high-speed Internet influences income, or if the relationship runs the opposite direction.
However, the strength of the results in the second stage models suggest that there are other
factors inherent in high-speed Internet access that influence the wage differential besides the
level of income of the respondents.
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Unionization remains insignificant in the second stage models, potentially due to the fact that
out of the already small population in the sample who are unionized, women are an even smaller
proportion of that, just 610 individuals. The addition of the high-speed variable increases the
magnitude on the coefficient in Models 1 and 3, although it does not affect the statistical
significance.
The variable representing married workers is positive and highly statistically significant in
each model, showing that marriage increases the wage gap. This is an unexpected result because
I predicted the effects of a stable marriage would lend itself to higher pay for women compared
to men in the workplace. This result may be explained by employers’ expecations that married
women are more likely to have children and need maternity leave, and so are given fewer
opportunities or lower wages. The magnitude of the MARRIED variable is similar across all four
models, showing that the high-speed Internet variable does not capture the effect of marriage on
the wage differential. Interestingly, the coefficient on marriage does increase slightly in the
second model when I include the variables representing number of children and percent of
women in the occupation, meaning the marriage variable could be capturing some of the effects
of having children and taking maternity leave on the wage differential.
In these second stage regressions, the coefficients for armed services are insignificant. This
imprecision limits what I can say with confidence concerning the magnitude of these coefficients
within the confidence intervals. The coefficients are negative, indicating a decrease in the wage
differential for women in the armed forces or veterans as opposed to those who are not. This may
indicate less discrimination for wages both within the armed services and for women who
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served. Again, the variable may be insignificant due to the small number of respondents in this
category.
The coefficient on AGE is positive and statistically significant in each of the models. This
supports my theory and that of previous research that suggests that a woman’s wage loss
compounds over time. The coefficient on age is positive in all models, meaning that each
additional year of age is predicted to increase the wage differential by $46.75 in the first model
and $40 when both number of children and percent of women in each occupation are included.
This indicates that age, as a proxy for years in the workforce, does contribute when explaining
the wage differential and the cumulative effects of wage discrimination.
The inclusion of additional variables that uniquely affect the wage differential provides
interesting comparisons between the two models. The two new variables included in the second
set of regressions are both statistically significant and have large magnitudes. A woman’s
number of children serves as a proxy for maternity leave for women in the dataset. The
coefficient on this variable is negative, indicating this variable decreases the gender wage
differential, which runs contrary to my hypothesis that a woman with more children would face a
larger wage gap because of maternity leave. However, since the dataset is restricted to full-time,
year-round workers, the women in the sample already have careers and work full-time even
though they have children. To succeed in this environment, women might work hard to not have
maternity leave or the responsibility of raising children affect their performance at work, which
could explain the decrease in the wage gap for these women.
The second new variable included in Models 3 and 4 is the percentage of women in each
occupation. As predicted, this variable is statistically significant, but the positive coefficient
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indicates as the number of women in each occupation increases relative to the number of men,
the gender wage differential also increases. This result is unexpected because I hypothesized that
female respondents who work in occupations where women are a larger percentage of the
workforce would face less discrimination but these findings do not support my theory.
Table 14. OLS Results for Education Controls and High-speed Internet on the Wage
Differential for Women
Dependent Variable: Wage Differential for Full-time, Year-round workers, Age 16+
VARIABLES
(1)
(2)
(3)
(4)
High-speed Internet
No H.S. Degree
Associates Degree
Some College
Bachelors Degree
Advanced Degree
Number of Kids
Female Occ %

-24,958***
(5,679)
-102.0
(538.4)
2,056***
(621.2)
4,964***
(505.4)
13,474***
(597.3)
23,142***
(1,286)
---

---81.29
(537.8)
2,006***
(622.0)
4,920***
(505.8)
13,382***
(598.0)
23,095***
(1,286)
---

---

---

-23,599***
(5,620)
1,324**
(558.6)
1,685***
(620.3)
4,636***
(506.4)
14,347***
(583.8)
25,348***
(1,249)
-1,314***
(203.8)
25,706***
(1,210)

--1,345**
(558.3)
1,638***
(620.9)
4,594***
(506.8)
14,261***
(584.4)
25,308***
(1,249)
-1,315***
(203.9)
25,745***
(1,211)

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
Note: Baseline category is High School Degree.
The education variables show that no matter a woman’s education level, it still increases the
wage differential. The coefficients on all five levels of education are positive and statistically
significant in models 3 and 4. In models 1 and 2, the coefficients on No H.S. Degree is negative
which might indicate a reduction in the wage gap among less educated workers, but the
coefficients are insignificant and so I am not able to draw definite conclusions. For the
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statistically significant results, each coefficient increases in magnitude proportionately to
women’s education. The different levels of education, represented by these indicator variables,
might be capturing discrimination at different levels.
At the lower end of the income scale, where workers earn low wages and have less education,
the effect of education on the wage gap is relatively low, but as workers attain higher levels of
education, the effect of education on the wage gap grows dramatically. This means that women
who complete studies in higher education are more discriminated against than those who do not,
all else equal. I am concerned about endogeneity with the education variables because higher
income and higher education are likely correlated and so it might be difficult to determine the
direction of the causal effect. There is probably also a relationship between income, the wage
ratio, and education because those respondents with higher degrees predictably make more
money, and thus a wider gap can develop when higher salaries are available. Furthermore, there
likely is a direct relationship between access to the Internet and educational attainment, but that
is beyond the scope of this investigation.
One interesting result is seen when comparing the magnitude of education levels between the
two sets of models. When both number of children and percent of women in each occupation are
added to the model, there is an increase in the wage differential for women with less than a high
school degree, but a decrease in the wage differential for women with an Associates degree,
although both categories remain insignificant. The magnitude of the increase in the wage
differential for respondents with all levels of education higher than an Associates degree
decreases in the second model. Since the magnitude of each variable changes by about the same
amount (~$500) it is unlikely the explanation is in the number of children a woman has because I
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would hypothesize maternity leave policies vary by occupation. The number of women in an
occupation likely contributes to the difference between the models because of a correlation
between certain occupations and educational attainment.
Table 15. OLS Results for Demographic Controls and High-speed Internet on the Wage
Differential for Women
Dependent Variable: Wage Differential for Full-time, Year-round workers, Age 16+
VARIABLES
(1)
(2)
(3)
(4)
High-speed Internet
Black
American Indian
Asian
Hawaiian PI
Multiple Race
Hispanic
Number of Kids
Female Occ %

-24,958***
(5,679)
-4,978***
(602.5)
-1,632
(1,772)
-10,082***
(1,197)
-5,312***
(1,882)
-1,458
(1,666)
-5,651***
(583.4)
---

---4,883***
(602.1)
-1,348
(1,769)
-10,083***
(1,197)
-5,220***
(1,883)
-1,460
(1,667)
-5,638***
(583.2)
---

---

---

-23,599***
(5,620)
-5,089***
(599.7)
-953.9
(1,787)
-10,027***
(1,186)
-4,662**
(1,870)
-1,580
(1,652)
-5,546***
(582.8)
-1,314***
(203.8)
25,706***
(1,210)

---5,000***
(599.4)
-684.6
(1,784)
-10,027***
(1,186)
-4,574**
(1,871)
-1,583
(1,653)
-5,534***
(582.6)
-1,315***
(203.9)
25,745***
(1,211)

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
Note: Baseline category is White.
The coefficients on all race and ethnicity variables are negative in both models, although only
Black, Asian, Hawaiian Pacific Islander and Hispanic are statistically significant. The negative
coefficients indicate that compared to a white respondent, being a minority respondent decreases
the expected wage differential. The negative coefficients on the race variables are an interesting,
albeit unexpected, result. The first stage of the regression found that minority respondents are
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predicted to earn less on average than a white respondent. However, when I now look at the
effect of race on the wage gap, minority women respondents are predicted to face less
discrimination than an identical non-minority respondent, contrary to my expectations. I
hypothesize that this could be explained because discrimination against minority respondents is
captured in the first stage of the regression, and that minority women are no more discriminated
against because of their race than other women.
Table 16. OLS Results for Geographic Controls and High-speed Internet on the Wage
Differential for Women
Dependent Variable: Wage Differential for Full-time, Year-round workers, Age 16+
VARIABLES
(1)
(2)
(3)
(4)
High-speed
New England
Mid Atlantic
North Central
South Central
Mountain
Pacific
Number of Kids
Female Occ %

-24,958***
(5,679)
7,664***
(961.0)
6,219***
(968.7)
2,316***
(699.1)
1,067
(913.1)
4,273***
(855.1)
3,661***
(907.7)
---

--6,086***
(925.0)
5,453***
(964.1)
2,095***
(701.0)
3,192***
(769.0)
3,755***
(859.5)
3,176***
(900.6)
---

---

---

-23,599***
(5,620)
7,537***
(949.4)
5,852***
(956.9)
2,383***
(690.2)
1,150
(903.2)
4,259***
(850.8)
3,608***
(899.0)
-1,314***
(203.8)
25,706***
(1,210)

--6,045***
(913.2)
5,127***
(952.1)
2,175***
(692.0)
3,161***
(761.5)
3,769***
(855.0)
3,150***
(891.9)
-1,315***
(203.9)
25,745***
(1,211)

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
Note: Baseline category is South Atlantic.
In these second stage regressions, all of the regional variables are statistically significant and
have large magnitudes. I theorize this is likely because region also captures the effects of
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population density. Except for SOUTH CENTRAL, the regions all have positive coefficients.
This indicates that in relation to the baseline category of SOUTH ATLANTIC, living in any
region besides SOUTH CENTRAL is predicted to increase the wage differential seen by women.
I again tested the joint significance of the regions on Model 4 and found that they are
individually significant in explaining the wage differential (F (6,29483) = 10.13, p = 0.000)o.
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Table 17: OLS Results for Occupation Controls and High-speed Internet on the Wage
Differential for Women
Dependent Variable: Wage Differential for Full-time, Year-round workers, Age 16+
VARIABLES
(1)
(2)
(3)
(4)
High-speed Internet
Occupation: Secretary
Occupation: Nurse
Occupation: Teacher
Occupation: Cashier
Occupation: Sales
Occupation: Carpenter
Occ: Construction
Occupation: Driver
Occupation: Laborer
Occupation: Engineer
Number of Kids
Female Occupation %

-24,958***
(5,679)
-10,455***
(608.4)
-9,192***
(689.0)
-26,252***
(905.5)
-7,883***
(676.8)
4,148***
(923.1)
-2,802
(4,235)
-18,279
(13,169)
-16,853**
(6,927)
-4,990***
(1,600)
-15,146***
(1,987)
---

---10,449***
(608.9)
-9,176***
(688.9)
-26,193***
(905.4)
-7,789***
(675.6)
4,157***
(923.1)
-3,095
(4,262)
-18,392
(13,155)
-16,917**
(6,924)
-5,050***
(1,605)
-15,275***
(1,991)
---

---

---

-23,599***
(5,620)
-18,524***
(656.3)
-16,214***
(703.7)
-31,161***
(864.5)
-12,295***
(693.2)
9,312***
(968.5)
12,082***
(4,226)
-4,009
(13,146)
-2,327
(6,987)
6,694***
(1,724)
-6,149***
(2,067)
-1,314***
(203.8)
25,706***
(1,210)

---18,530***
(656.6)
-16,209***
(703.6)
-31,113***
(864.6)
-12,212***
(692.4)
9,328***
(968.5)
11,827***
(4,239)
-4,094
(13,133)
-2,365
(6,983)
6,655***
(1,729)
-6,257***
(2,070)
-1,315***
(203.9)
25,745***
(1,211)

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
The series of occupation variables show the largest shift between the four regressions. In
Model 1, only five of the ten occupation variables are statistically significant at the 99% level
and one is significant at the 90% level, but in Model 3 eight are statistically significant at the
99% level and two are significant at the 90% level. This result is not surprising because Model 3
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includes the two variables that control for additional factors to explain the wage differential and
would be expected to impact the occupation indicator variables. The results in Model 3 show that
four out of the five most common occupations for women (secretary and administrative
assistants, nursing and health services, elementary and secondary teachers, and cashiers) have
negative coefficients, indicating the wage differential decreases for a women in one of those
occupations compared to a woman who works in a different occupation. This finding supports
the theory for my initial choice of occupation variables, which was based on the hypothesis that
women choose occupations where they are paid, and treated, equal to their male peers. Two out
of the five least common occupations for women have positive coefficients, indicating that the
wage differential is larger for women in those occupations. The exception to this finding is
engineers. The higher levels of education required for people who go into engineering fields has
already been accounted for, so the decrease in the wage differential among engineers might be
attributed to the field recruiting more women and treating them fairly. Potential endogeneity is a
concern with the series of occupation variables because occupations are closely linked with
income. It is still important to include these variables because they provide explanatory power in
the model, and by including occupations in both stages of the model I hope to limit the
endogeneity as much as possible.
The combination of the results from the first stage regression and the four models that
comprise the second stage provide explanatory power for my theory regarding the relationship
between high-speed Internet and the wage ratio. The implications of these results will be
discussed in detail in the following section.
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VI. CONCLUSION AND POLICY IMPLICATIONS
The results of this study support my hypothesis that a relationship exists between the gender
wage gap and home access to high-speed Internet. While previous research noted both the
importance of high-speed Internet to income and the job market, and the unexplained residual
that exists in the wage differential, the results presented here serve to link the two disparate areas
of study. The literature on the gender wage gap indicates that once workforce and demographic
considerations are accounted for, the residual “unexplained” gap in the wage differential can be
attributed to discrimination. Separate research on Internet use finds that access to high-speed
networks increase a worker’s potential earnings. The combination of these two sets of literature
suggested the potential for a relationship to exist, but since this relationship had not previously
been addressed, there was no literature with which I could predict the outcome of the study.
I collected data from two sources, the July 2011 Computer and Internet Use Supplement to
the Current Population Study, and the March 2010 Annual Social and Economic Supplement to
the Current Population Study. I matched these datasets and then restricted the observations to
include only workers employed full-time and year-round who were ages 16 or older, in
accordance with previous research analyzing the gender wage gap.
I constructed a two-step regression model based loosely on previous research focused on the
wage differential. I ran an initial regression to predict male wages based on demographic,
geographic, and workforce variables and then derived the dependent variable for the second
stage regressions from this initial step. I ran four models that comprise two sets of regressions
that lend explanatory power to my theory.
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The major finding of my study is the existence of a relationship between the gender wage gap
and high-speed Internet. The model illustrated that a woman with high-speed Internet at home is
predicted to face less discrimination than a woman who does not have the same high-speed
Internet, all else equal. The results also supported previous research to confirm that there are
unexplained factors that contribute to the difference seen between male and female wages. This
is confirmed through the appearance of omitted variable bias in the second step of my model.
Although I control for many possible factors that could influence a person’s income, an
unexplained difference remains between how much an identical woman and man are predicted to
make. The results of my study will contribute to the literature intended to reduce this
unexplained, residual gap between male and female earnings.
There are several limitations to this study that preclude the results from providing definitive
answers. I initially chose to use the income data from the U.S. Census’ Current Population Study
rather than the Bureau of Labor Statistics. I also restricted the dataset to only include full-time,
year-round adult workers to eliminate bias that might occur by including women who do not
work full-time. Additionally, since income is the dependent variable in the first stage and is used
to derive the dependent variable in the second stage regression, endogeneity remains a concern
throughout. Income could be correlated with a number of the independent variables, especially
education and occupation. However, I hope that by including these variables in both stages of the
regression I am able to draw conclusions about the direction of the causation.
The key finding that access to high-speed Internet reduces the wage ratio between male and
female earnings serves to encourage programs designed to increase Internet access and adoption.
The availability of high-speed Internet access could reduce asymmetric information in the job
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market, thus decreasing the ability of an employer to discriminate based on gender and
narrowing the wage differential. Similar to how Goldin and Rouse (2000) linked blind
performances to successful orchestra auditions for women, online job applications and training
accessible through high-speed Internet could contribute to a decrease in the gender wage gap.
Additionally, high-speed Internet access might serve as a proxy for comfort and familiarity
with the newest technologies, also known as “digital literacy.” Although this was not within the
scope of my research, it is likely that a person who uses high-speed Internet at home is more
technologically proficient than someone who does not access the Internet as regularly. This
would put a person with access to, and familiarity with, the Internet at an advantage in the
workforce where nearly all industries now use technology on a daily basis.
I believe that these findings support further investment in broadband and high-speed Internet
by showing that high-speed Internet impacts economic outcomes more than previously thought.
There is not just a gender gap, but also a gap between those who have access to high-speed
Internet services and those who do not. Although access to high-speed Internet is becoming more
common and accessible, there are still many pockets of Americans who do not have access to it.
By expanding the research on the ways in which Internet access impacts economic outcomes,
this study provides valuable evidence and support for continued investments in programs to
expand access to high-speed Internet for all Americans.
Although the study does find a strong connection between high-speed Internet access and a
decrease in the wage differential, the percentage of the wage differential explained by the second
stage regression models is small. This indicates that there are still many other factors that
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influence the wage differential, much of which will not be overcome by ensuring Internet access
and adoption.
Extrapolation of the known economic implications of access to high-speed Internet for
women, and its link to improved outcomes, could be used to justify additional funding in
programs that expand access to the Internet. This would also support the efficient investment of
resources in programs that target areas of the country where women are perhaps more at a
disadvantage. The government has limited resources, and so for additional investment in highspeed Internet to be a priority, it must be linked with other Administration goals.
Lastly, the interesting result in the second stage models that women in engineering
occupations face less discrimination than women in other male-dominated industries should
encourage further investment in STEM (Science, Technology, Engineering and Mathematics)
education for girls. The government has recently focused on increasing funding to increase
participation in STEM education generally. The findings of my study support the use of these
resources and suggest they could be further targeted towards girls for a stronger impact.
One challenge to applying the results of this study is that private companies run the systems
that provide Internet in the United States, not the government. While the government might be
able to regulate these companies to require they provide services to disadvantaged areas, they
would likely be more effective by incentivizing companies to expand their services. This could
be done through any number of programs including grants, loans or tax incentives. By spending
some funds to encourage companies to invest in areas where they might not see high financial
returns, the government would leverage their limited resources into further investment from
industry. Moreover, ensuring that women earn an equal wage for their work would also boost the
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amount of money families have to spend in the economy, thus reinvesting government money in
this area.
The findings of this study could also be used to better direct broadband resources and
investments to make sure limited resources are distributed in the most efficient way possible.
While it is not possible to target individual households for advances in telecommunications
infrastructure, further research in this area could identify specific areas for additional investment.
For example, policies could be enacted to direct resources to areas of the country that lack highspeed services and where women are responsible for a significant portion of household earnings.
Research on the impact of technology and telecommunications exists, but much more could
be done to study the relationship between high-speed Internet and wages. For example, I used the
July 2011 Internet and Computer Use supplement in this study, which was released in January
2013. This dataset only includes household incomes and does not generate information on
individual incomes like I was able to gather from the March supplement. Surveys that include
expanded information on digital access, adoption and literacy as well as demographic,
workforce, and economic data would generate results with higher levels of accuracy and
precision.
Future research on this subject could investigate several other factors when updating the
models used in this study. A more extensive investigation into the relationship between highspeed Internet and the wage differential might use an Instrumental Variable (2SLS) approach to
eliminate the endogeneity problems this study faced. To do this, a researcher would need to
identify an instrumental variable that is correlated with Internet access but not wage
discrimination, and so would not otherwise be included in the model, which I was unable to do.
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Secondly, changing the data used in this study might provide additional explanatory power.
If panel data were available, a researcher would be able to run a fixed effects model to control
for the inherent endogeneity. For this to work, data would need to be gathered repeatedly from
the same subjects over multiple years, but this approach to in-depth technological data does not
yet exist.
Although technology governs our daily lives in the 21st century, it is an area where data and
research are lacking. Additional research in this area could provide further guidance on how to
best prioritize programs that seek to expand access to the Internet for economic reasons.
Technology and the Internet have opened channels of communication that were unimaginable
just twenty years ago, and it is critical that research in this area remains current so we understand
the potential benefits of this technology for the future.

59

REFERENCES
Babcock, L., & Laschever, S. (2003). “Women don't ask: Negotiation and gender divide.”
Princeton, NJ: Princeton University Press.
Blau, Francine D., and Lawrence M. Kahn. "The Gender Earnings Gap: Learning from
International Comparisons." The American Economic Review 82.2, Papers and
Proceedings of the Hundred and Fourth Annual Meeting of the American Economic
Association (1992): 533-8. Web.
Blau, Francine D., and Lawrence M. Kahn. "Rising Wage Inequality and the U.S. Gender Gap."
The American Economic Review 84.2, Papers and Proceedings of the Hundred and Sixth
Annual Meeting of the American Economic Association (1994): 23-8. Web.
Blau, Francine D. and Lawrence Kahn. “The Gender Pay Gap: Have Women Gone as Far as
They Can?” Academy of Management Perspectives (2007) 21, pp. 7-23.
Blau, Francine D. and Lawrence Kahn. “The U.S. Gender Pay Gap in the 1990s: Slowing
Convergence.” Cornell ILRReview (2006).
CONSAD Research Corp. An Analysis of Reasons for the Disparity in Wages between Men and
Women. Prepared for U.S. Department of Labor Employment Standards Administration
(2009).
Corbett, Christianne, and Catherine Hill. Graduating to a Pay Gap: “The Earnings of Women and
Men One Year After College Graduation.” AAUW (2012).
DeNavas-Walt, Carmen, Bernadette D. Proctor, and Jessica C. Smith, U.S. Census Bureau,
Current Population Reports, P60-239, Income, Poverty, and Health Insurance Coverage
in the United States: 2010, U.S. Government Printing Office, Washington, DC, 2011.
DiMaggio, Paul, and Bart Bonikowski. "Make Money Surfing the Web? The Impact of Internet
use on the Earnings of U.S. Workers." American Sociological Review 73.2 (2008): 22750. Web.
Ernest P Goss, and Joseph M Phillips. "How Information Technology Affects Wages: Evidence
using Internet Usage as a Proxy for IT Skills." Journal of Labor Research 23.3 (2002):
463-74. ProQuest Research Library. Web.
Ferber, Marianne A., and Joe L. Spaeth. "Work Characteristics and the Male-Female Earnings
Gap." The American Economic Review 74.2, Papers and Proceedings of the Ninety-Sixth
Annual Meeting of the American Economic Association (1984): 260-4. Web.
60

Goldin, Claudia, and Solomon Polachek. "Residual Differences by Sex: Perspectives on the
Gender Gap in Earnings." The American Economic Review 77.2, Papers and Proceedings
of the Ninety-Ninth Annual Meeting of the American Economic Association (1987): 14351. Web.
Goldin, Claudia, and Cecilia Rouse. "Orchestrating Impartiality: The Impact of "Blind"
Auditions on Female Musicians." The American Economic Review 90.4 (2000): 715-41.
ProQuest Research Library. Web.
Goldin, Claudia. Understanding the Gender Gap: An Economic History of American Women.
New York: Oxford University Press, 1990.
Horrigan, John B. "What are the Consequences of being Disconnected in a BroadbandConnected World?" Daedalus 140.4 (2011): 17-31. Web.
Horrigan, John. Broadband Adoption and use in America OBI Working Paper Series no. 1.Print.
Horrigan, John. “Obama’s Online Opportunities II: If you build it, will they log on?” Pew
Internet & American Life Project. January 2009.
Institute for Women’s Policy Research. “Fact Sheet: The Gender Wage Gap: 2010.” IWPR
#C350. Updated April 2011.
Juhn, Chinhui, Murphy, Kevin M. and Pierce, Brooks. “Accounting for the Slowdown in BlackWhite Wage Convergence,” in M. Kosters, ed., Workers and their wages. Washington,
DC: American Enterprise Institute Press, 1991, pp. 107-43.
King, Miriam, Steven Ruggles, J. Trent Alexander, Sarah Flood, Katie Genadek, Matthew B.
Schroeder, Brandon Trampe, and Rebecca Vick. Integrated Public Use Microdata Series,
Current Population Survey: Version 3.0. [Machine-readable database]. Minneapolis:
University of Minnesota, 2010.
Loprest, Pamela J. "Gender Differences in Wage Growth and Job Mobility." The American
Economic Review 82.2, Papers and Proceedings of the Hundred and Fourth Annual
Meeting of the American Economic Association (1992): 526-32. Web.
Majumdar, Sumit K. “Broadband adoption, jobs and wages in the US telecommunications
industry.” Telecommunications Policy 32.9/10 (2008): 587-599. Academic Search
Premier. Web.
McGrath, Michael. "Zeroing the Divide: Promoting Broadband use and Media Savvy in
Underserved Communities." National Civic Review 100.3 (2011): 24-8. Web.
61

Nojin Kwak, et al. "To Broadband Or Not to Broadband: The Relationship between High-Speed
Internet and Knowledge and Participation." Journal of Broadcasting & Electronic Media
48.3 (2004): 421-45. ProQuest Research Library. Web.
Martin, Stephen P. and John P. Robinson. "The Income Digital Divide: Trends and Predictions
for Levels of Internet use." Social problems 54.1 (2007): 1-22. ProQuest Research
Library. Web.
Pew Research Center’s Internet & American Life Project, Spring tracking, March 15-April 3,
2012.
U.S. Congress Joint Economic Committee. “Mother’s Day Report: Paycheck Fairness Helps
Families, Not Just Women.” May 2012.
Weiner, Marc D., et al. "Consider the Non-Adopter: Developing a Prediction Model for the
Adoption of Household-Level Broadband Access." Socio-economic planning sciences
46.3 (2012): 183-93. Web.
White House Publication. “Equal Pay Task Force Accomplishments: Fighting for Fair Pay in the
Workplace.” (2012). Web.

62

