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Abstract:  

 This paper examines the effect of high-skilled immigrants on wages of U.S. natives using 

the Scientists and Engineers Statistical Data System (SESTAT) and multiple econometric 

approaches. The first method estimates the elasticity of substitution between immigrants and 

natives based on a national approach. Empirical evidence cannot reject the hypothesis that 

immigrants and natives are perfect substitutes within the same skill group. The second method 

employs individual-level instrumental variable regressions to calculate the wage impact. The 

estimates suggest increased presence of high-skilled immigrants in science and engineering 

reduces wages of similarly educated native workers, especially in occupations with lower levels 

of demand.   
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I. Introduction 

Do immigrants depress wages of U.S. natives? The question has stirred heated debates in 

the academic and political arenas. The foreign-born share of the U.S. labor force grew from 5.2 

percent in 1970 to 15.5 percent in 2009.1 While political debate typically centers around low-

skilled and illegal immigrants, high-skilled immigrants, defined as foreign-born individuals with 

at least a bachelor’s degree, have received considerably less attention. Several world events have 

contributed to the large influx of high-skilled immigrants to the U.S., including the fall of the 

former Soviet Union, the Tiananmen Square protest, and the Internet boom. Research on the 

impact of high-skilled immigrants, however, is limited.2 Nevertheless, policies restricting skilled 

immigrants persist. On the one hand, information technology (IT) companies lobby the 

government for more temporary work visas (H-1B) to hire qualified immigrants, arguing that 

there is a shortage of native born workers. On the other hand, the economic stimulus package 

signed by President Obama in February 2009 requires banks that receive federal bailout funds to 

give hiring priority to U.S. workers over H-1B visa holders. This paper is the first to employ 

multiple approaches to examine the effect of recent high-skilled immigration on wages of 

similarly skilled native workers.     

I estimate the elasticity of substitution between high-skilled immigrants and natives and 

cannot reject the hypothesis of perfect substitution. In addition, I employ an instrumental 

variable (IV) approach and find that a ten percent increase in employment due to an influx of 

high-skilled immigrants reduces wages of natives in the same occupation by 2.8 to 4.4 percent. 

However, increased supply of immigrants in engineering, computer and mathematical sciences 

                                                 
 
1 The 1970 figure comes from author’s calculation using the 1970 PUMS. The 2009 figure is from the Bureau of Labor Statistics. 
2 With a few exceptions such as Borjas (2005), Borjas (2007), and Peri and Sparber (2008). 
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has limited impact on wages of native workers in these occupations, implying the strong growth 

in labor demand offsets negative wage effects. This analysis indirectly examines the impact of 

the 1998 increase in H-1B visas by comparing estimates in occupations targeted by the policy 

change with those in occupations unaffected by the visa increase. Altogether, the estimates in 

this study are consistent with theoretical predictions that increased labor supply puts downward 

pressure on wages, though increased labor demand can mitigate adverse wage effects.  

II. Literature 

Most papers on the effect of immigration take one of the two approaches: the national 

approach and “area studies”. The national approach typically relies on a Constant Elasticity of 

Substitution (CES) production function and estimates the elasticity of substitution between 

immigrants and natives. Researchers then simulate the model to calculate the wage effect of 

immigration on different groups of native workers based on this coefficient. Borjas, Grogger, and 

Hanson (2008; hereafter, BGH) find foreign-born and native workers are perfect substitutes and 

their simulations show immigrants lower wages of natives. However, others using simulation 

methods argue that immigrants and natives are not close substitutes; therefore immigration does 

not reduce wages of native workers. Ottaviano and Peri (2008; hereafter, OP) find evidence of 

imperfect substitution and conclude that the 1990-2006 immigration increase has only small 

negative effects on native U.S.-born workers in the short-run and positive effects in the long-run. 

Peri and Sparber (2009) develop a general equilibrium model of comparative advantage in task 

performance to evaluate the effects of immigration on less-educated natives. They show that 

inflows of less-educated immigrants have negative but very small effects on similarly educated 

natives. Research based on the national approach thus far has found mixed results.  
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 Rather than looking at the effect of immigration nationwide, the “area studies” approach 

examines the effect of immigrants on the local economy. Instead of measuring the degree of 

substitution, these papers perform reduced-form estimates to study the correlation between the 

increased number of immigrants in an area and wages in the same area. Some papers use a 

similar methodology to examine the relationship between immigration and wages in different 

education and occupation groups. Most studies find no significant negative effect of increased 

immigration on natives (Altonji and Card 1991; Butcher and Card 1991; Card 1990, 2001, 2005; 

Card and DiNardo 2000; Grossman 1982). This empirical finding contradicts economic theory, 

which predicts immigrant inflows will harm labor market outcomes of natives provided 

immigrants and natives are substitutes in the production function.  

 As noted by Borjas (2003), the estimated effect of immigration on native wages “cluster 

around zero”. However, a few studies find small effects of immigration. Jaeger (1996) concludes 

that immigration depresses the wages of native high school dropouts by three percent. Schoeni 

(1997) shows that the five percentage point increase between 1970 and 1990 in the share of 

foreign-born workers has led to a decline in the weekly wages of high school dropouts of at most 

ten percent, but the effect on the overall economy is found to be insignificant. Orrenius and 

Zavodny (2007) analyze the effects of immigration on natives separately for professionals, 

service workers, and manual laborers. Using occupation as a proxy for skill, they find negative 

effects of the increase in foreign-born workers on natives in blue collar occupations after 

controlling for endogeneity. These results do not hold for professionals or higher-skilled 

workers. Borjas (2003) shows the impact of immigrant share on native weekly and annual 

earnings is negative across education groups. More specifically, his results indicate immigration 

between 1980 and 2000 increased the labor supply of working men by eleven percent, and wages 
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fell by 8.9 percent for high school dropouts, 2.6 percent for high school graduates, 0.3 percent 

for those with some college education, and 4.9 percent for college graduates. Literature on 

immigration generally finds very small, if any, negative wage effects among high-skilled 

workers. 

 While the majority of the immigration literature either looks at immigrants as a 

homogeneous group or focus on low-skilled workers, a few exceptions in this extensive literature 

specifically examine the effect of high-skilled immigrants. Borjas (2005) shows that a ten 

percent immigration-induced increase in the supply of doctorates lowers the wage of similarly-

skilled workers by about three percent. Peri and Sparber (2008) find that immigrants with 

graduate degrees specialize in occupations demanding more quantitative skills and that similarly 

educated natives respond to immigration by choosing new occupations with less analytical and 

more communicative content. Although advanced degree holders are an important part of the 

high-skilled labor market, they constitute less than half of this labor market. By looking at high-

skilled immigrants based on a more general definition, the findings in this study will have 

broader implications.  

 High-skilled immigrants in science and engineering (S&E) have attracted some recent 

attention. A small number of papers document the contribution of foreign-born scientists and 

engineers. Lowell et al. (2007) show that foreign students make up roughly four percent of 

bachelor graduates, 28 percent of master graduates, and 32 percent of doctorate graduates in the 

fields of science, technology, engineering, and mathematics. Wadhwa et al. (2007) illustrate that 

non-citizens account for as much as 24 percent of international patent applications from the 

United States. Levin and Stephan (2001) find that individuals who have been elected to the 

National Academy of Sciences and the National Academy of Engineering are disproportionally 
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foreign-born, as are authors of most-cited patents for medical devices, and founders of bio-

technology companies. Peri (2007) shows that compared to a foreign-born population of twelve 

percent in 2000, 26 percent of U.S.-based Nobel Prize winners between 1990 and 2000 were 

immigrants. Hunt and Gauthier-Loiselle (2008) examine the impact of skilled immigrants on 

innovation and show that a one percentage point increase in immigrant college graduates raises 

patents per capita by about 15 percent. Regets (2007) demonstrates that immigrants in S&E have 

positive effects in terms of research and development (R&D) activity, knowledge collaboration, 

and increased enrollment in graduate programs. Although these studies on foreign-born scientists 

and engineers find positive effects of skilled immigration, they do not investigate the effect on 

the wages of natives. My study addresses this gap in the S&E immigration literature by 

analyzing the native wage consequences of immigration using data containing a representative 

sample of scientists and engineers in the United States.  

Policy-makers have actively managed the supply of high-skilled immigrants in the past 

two decades. Like the economic literature, the policy debate typically focuses on low-skilled 

immigrants. One of the few policies that target high-skilled immigrants is the American 

Competitiveness and Workforce Improvement Act of 1998, which temporarily increased the cap 

on H-1B visas issued. H-1B visas can only be issued to immigrants with at least a college degree. 

The annual limit on these visas was 65,000 before fiscal year 1999, and it increased to 115,000 in 

fiscal year 1999 and to 195,000 in fiscal year 2001. Since the late 1990s, approximately 60 

percent of the visas are devoted to S&E occupations (Kerr and Lincoln 2010).  

This research makes three significant contributions to the immigration literature. First, I 

focus on high-skilled immigrants, as defined by foreign-born individuals with at least a 

bachelor’s degree. Second, I extend the "area studies" approach by analyzing the effect within 
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occupations, given high-skilled workers face more of a national labor market. Third, I use a 

combination of econometric techniques to examine the research question. 

The first method is based on the national or general equilibrium approach. I estimate the 

elasticity of substitution between immigrants and natives following BGH and OP. I find robust 

estimates using sampling and weighting schemes in BGH and OP and cannot reject the 

hypothesis that high-skilled immigrant and native workers are perfect substitutes. The second 

method is a modified “area studies” approach. IV estimates from individual-level regressions 

reveal a significant and negative effect of immigration on native wages in the same occupation, 

which is consistent with theoretical predictions. A new instrument, which exploits the exogenous 

variation in the supply of foreign-born graduates educated in a field, is introduced to correct for 

endogeneity in the supply of immigrants’ in the relevant occupation.  

The remainder of the paper is organized as follows: section III describes the data and 

provides descriptive statistics. Sections IV and V discuss the methodology and estimates for the 

substitution elasticity and the effect of immigration on wages, respectively. The final section 

concludes. 

III. Data and Descriptive Statistics 

In order to examine the effect of S&E immigration on U.S.-born workers, I use the 

Scientists and Engineers Statistical Data System (SESTAT). These National Science Foundation 

(NSF)-sponsored data contain information on employment, educational, and demographic 

characteristics of scientists and engineers in the United States. Only high-skilled individuals 

educated or employed in S&E are included in the data. SESTAT is a longitudinal dataset that 

consists of three biennial surveys: the National Survey of College Graduates (NSCG), the 

National Survey of Recent College Graduates (NSRCG), and the Survey of Doctorate Recipients 
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(SDR).3  These surveys have the advantage of detailed information on educational background, 

including the fields of major and minor for a respondent’s three highest degrees. Furthermore, 

the surveys ask about an individual's work activity on the job, in addition to his or her 

occupation. Information of this quality and detail is not available in other data sets.  

The NSCG is available in 1993, 1995, 1997, 1999, 2003, and 2006. The 1993 NSCG is a 

special baseline survey that includes all those who had earned a bachelor's degree or higher prior 

to April 1, 1990—whether in S&E or not. It covers a target population of over thirty million 

college graduates. The 1995-1999 NSCG cover a much smaller target population, only ten to 

twelve million individuals with degrees or jobs in S&E. The sample for the 1993 NSCG was 

drawn from 1990 Census Long Form respondents, including those residing in the United States 

or residing abroad as U.S. military personnel. Because SESTAT only includes individuals 

educated or employed in S&E, the 1993 NSCG in SESTAT contains only scientists and 

engineers. These individuals are included in the 1995, 1997, and 1999 NSCG.4 Due to a major 

redesign, the 2001 NSCG was not conducted.  

The NSRCG covers those who received an S&E degree from a U.S. institution in the two 

academic years prior to the survey reference date.5 Once individuals have entered the SESTAT 

system through the NSRCG, they are followed as part of the next NSCG. The 2003 NSCG serves 

as the baseline survey for future survey cycles in the current decade, much as the 1993 NSCG 

                                                 
 
3 I do not use the SDR in the analysis because the labor market for Ph.D. scientists differs from that for other high-skilled 
workers. 

4 The NSF tries to follow the individuals over time; however, some individuals did not respond to all the surveys. Others were not 
present in all years of survey because they became ineligible either temporarily or permanently.    
5 Specifically, the 1993 National Survey of Recent College Graduates (NSRCG) covers the portion of SESTAT's target 
population that received bachelor's and master's degrees in an S&E field from a U.S. educational institution between April 1, 
1990 and June 30, 1992. The 1995 NSRCG covers those who received bachelor's or master's degrees in an S&E field from a U.S. 
educational institution between July 1, 1992 and June 30, 1994. The same pattern applies to the subsequent NSRCG. 
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did.6 The 2003 NSCG was constructed from the 2000 Census Long Form. Individuals in the 

2003 NSCG and NSRCG are included in the 2006 NSCG.  

In addition to having detailed information on education and work activities, SESTAT has 

the advantage of a large sample size and repeated observations. Frequently used data sets such as 

the Census Public Use Micro Samples (PUMS) do not follow individuals over time. Moreover, 

SESTAT is a more-representative sample of recent immigrants since new graduates are added to 

the data every survey year.7 The sample used in the study excludes part-time and self-employed 

workers and those above age 65 or who have worked more than forty years.8 Individuals with 

missing earning information and those with real weekly salary less than half of the minimum 

wage are excluded from the sample.9  

Table I provides weighted descriptive statistics for the variables used in the study from 

the 1993-2006 SESTAT. The third column contains p-values for test of significant difference 

between immigrants and natives. Mean values for immigrants and natives are significantly 

different at ten percent in all except mathematics, aerospace, and industrial engineering 

occupations. Compared to native workers, foreign-born workers are older, more experienced, 

more likely to be male, Asian, Hispanic, married, and have a master’s or a doctorate degree. 

Immigrants are less likely to live in the Midwest and the south. High-skilled immigrants earn a 

higher salary than natives on average. The descriptive statistics in Table I indicate high-skilled 

immigrants are considerably different from immigrants as a whole, since immigrants on average 

are found to be less educated and earn less than native workers (Borjas 1995; Bucher and 

DiNardo 2002; Chiswick 1978). 
                                                 
 
6 The redesign makes it impossible to determine if a respondent in the 2003 NSCG was ever in the 1993-1999 NSCG panel.  
7 Only immigrants who recently graduated from a U.S. institution are included in the NSRCG. Recent immigrants who entered 
the U.S. on work or family visas are not present in the data.   
8 In some analyses, however, part-time and self-employed workers are included to calculate labor supply. 
9 This restriction on salary eliminates 1.12% of the sample of full-time workers under the age of 65. 
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Table II displays distribution of workers across occupations and highest degree fields as 

well as the share of immigrants present in each group. The share of foreign-born workers varies 

quite significantly across occupations, ranging from 6.6 to 27.1 percent (Column  2). Immigrants 

are concentrated in more technical fields, such as computer, information, and biomedical 

sciences, physics, chemistry, and electrical engineering. The share of immigrants exceeds twenty 

percent in each of these occupations. Teaching, social services, psychology, and environmental 

sciences occupations contain less than seven percent of immigrants. In terms of education fields, 

the presence of immigrants is also higher in computer sciences and engineering (Column 4). 

Figure I presents the distribution of immigrants and natives across types of primary work 

activities. The difference between immigrants and natives is statistically significant in each 

activity, though the widest gap exists in computer programming and management. Immigrants 

are much more likely than natives to be a programmer and less likely to be a manager or 

supervisor. Table II and Figure I indicate immigrants and natives sort into different fields of 

employment and types of work, suggesting the possibility of imperfect substitution between the 

two groups. This hypothesis will be formally tested in the analysis.  

IV. Elasticity of Substitution between Immigrants and Natives 

I begin the analysis by estimating the elasticity of substitution between immigrants and 

natives, which is a key determinant of the wage impact of immigrants. Holding capital constant, 

an increase in the supply of immigrants will depress wages of natives if the two groups are close 

substitutes. As mentioned earlier, empirical results on the immigrant-native elasticity of 

substitution in the literature are mixed. In fact, BGH and OP use the same approach and data set 

yet have found opposite results using slightly different sampling and weighting methods. 

Adopting a multi-level nested CES production function, the model assumes immigrant-native 
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relative average wages to be a function of relative labor supply and relative demand.10 The model 

yields the following reduced form equation: 

(1) ln  ln ln      

where  and  denote the average wage of full-time, full year (FTFY) immigrants and 

natives in skill cell dx at time t. The type of highest degree is subscripted by d and it takes on the 

following values in this analysis: bachelor’s, master’s, and professional or doctorate degrees. 

Workers in each education group d are then classified into seven groups that differ by their 

amount of work experience: 0-4, 5-9,…, 25-29, and 30+ years. The level of experience is 

subscripted by x.   and  are, respectively, the total number of hours worked by 

immigrants and natives in skill cell dx at time t. The negative inverse substitution elasticity 

between immigrants and natives, 
INσ
1

−  , can be estimated by regressing log relative average 

wages on log relative hours worked and fixed effects, including education, experience, year fixed 

effects, and their interactions to proxy the last term in equation (1). The hypothesis that 

immigrants and natives are perfect substitutes is tested by examining whether the coefficient on 

log relative hours equals zero, which implies infinite elasticity of substitution. 

 Since BGH and OP have found contradicting results using slightly different samples and 

weights, I test for robustness in the high-skilled population following the sampling and weighting 

methods described in both papers. In calculating the relative wages, BGH include the entire 

sample, while OP restrict the sample to be the same as that for calculating the relative supplies. 

Though both papers restrict the sample to workers with positive work hours and salary, BGH 

further exclude self-employed workers. BGH limit the sample to persons who are between 18 
                                                 
 
10 The theoretical model is described in great detail in Borjas (2003), BGH, and OP. 



   
   

 11

and 64 years old and whose potential experience range from one to 40 years. However, OP do 

not impose an upper limit on age. The weighting methods differ as well. BGH use the inverse of 

the variance of the dependent variable, whereas OP use simple cell-size as the analytic weights.11 

To correct for potential endogeneity in relative foreign-native hours worked, an instrument 

variable regression approach is used. Following BGH and OP, I instrument relative hours 

worked with relative employment, or relative number of workers, in the relevant population. The 

instrument is expected to be positively correlated with relative hours, although its exogeneity is 

not discussed in BGH nor OP. As in their research, each specification is estimated for the pooled 

sample and by gender. 

 Relative to BGH and OP, the definition of skill groups in this study is more precise, since 

I further disaggregate high-skilled workers into three education groups, which are bachelor’s, 

master’s, and professional or doctorate degree recipients.12 In addition, the measurement error in 

years of experience in their studies is likely larger because the actual age at graduation is 

unknown. In this research, work experience is proxied by the difference between the survey year 

and the year when an individual's highest degree was obtained.  

I estimate the elasticity of substitution using the pooled 1995, 1997, 1999, 2003, and 

2006 SESTAT.13 Table III presents estimates of 
INσ
1

−  in equation (1) based on methods in BGH 

and OP. In the baseline specification, I regress log relative foreign-native average wages on log 

relative hours and a constant term (Column 1).  Then various combinations of fixed effects are 

gradually added to this specification to capture labor demand shocks (Columns 2 to 6). In 

addition to the five specifications in OP, I include another specification with only year fixed 
                                                 
 
11 See equation (11) in BGH (2008) for their definition of weights.  
12 Doctorates refer to degrees such as PhD, DSc, EdD.  I group doctorates and professional degrees because professional degrees 
include JD, LLB, MD, DDS, etc. An MBA is considered a master's rather than professional degree.   
13 Information on hours and weeks worked is not available in 1993; therefore the 1993 SESTAT is excluded from this analysis.  
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effects. In the pooled sample, the WLS and IV coefficients are not significant across six 

specifications (Panel A). Contrary to results based on the entire labor market in BGH and OP, 

parameter estimates in this analysis are not sensitive to minor changes in sampling and weighting 

methods. These robust estimates imply the hypothesis of perfect substitution cannot be rejected 

in the pooled sample.  

In the male-only sample, however, the inverse elasticity of substitution is sensitive to the 

choice of sampling and weighting methods. The WLS coefficients are not significant under the 

OP method but are significant in two specifications following BGH (Panel B, Columns 4 and 6). 

The results imply the hypothesis that foreign- and U.S.-born men are perfect substitutes cannot 

be rejected using the OP methodology, though there may be very weak evidence of imperfect 

substitution between male immigrants and natives following the BGH method.  

In the sample of women, the inverse elasticity of substitution is negative and significant 

in simple specifications (Panel C, Columns 1 and 2). However, including a richer set of fixed 

effects leads to either negative and insignificant or positive estimates (Panel C, Columns 3 to 6). 

Studies using the national approach typically do not explain which set of fixed effects is the most 

appropriate in capturing relative demand shocks. The take-away point is that a saturated set of 

dummies will substantially reduce the source of variation, increase standard errors, and produce 

insignificant estimates. Nonetheless, results reported in this table still suggest there may be some 

evidence of imperfect substitution between female immigrants and natives.  

In sum, the estimates of substitution elasticity between high-skilled foreign-born and 

native workers in the pooled sample are robust to minor changes in weighting and sampling 

methods. The results cannot reject the hypothesis that skilled immigrants and natives are perfect 

substitutes. If immigrants and natives are viewed as equivalents by employers, increased labor 
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supply induced by immigration should have negative impact on wages of average native 

workers.  

Certainly there are limitations of the CES framework that need to be acknowledged. For 

instance, the model assumes capital does not adjust in response to immigration, which is a strong 

assumption. The one-country model cannot incorporate positive effects such as knowledge flows 

nor account for outsourcing. In addition, the exogeneity of the instrument for relative work 

hours, relative number of workers, is debatable. Furthermore, the insignificant coefficients in the 

last four specifications may be due to the inclusion of a saturated set of fixed effects. However, it 

remains important to address the literature by applying this widely-used approach to a new 

sample of data. The next section relaxes assumptions in the structural model and instead uses a 

reduced-form approach to examine wage consequences of immigration.  

V. Individual-Level Estimation of Effect of Immigration on Wages 

Group-level regressions such as equation (1) cannot control for individual characteristics 

and may produce misleading results because of changes in the composition of workers within 

occupations over time. An alternative approach is a reduced-form regression of equation (1). 

Estimates using pooled individual-level data with controls for individual characteristics and 

time-varying returns can correct for omitted variable bias in the unconditional group-level 

regressions, caused by a correlation between immigration and other factors that affect wages. 

Friedberg (2001) estimates the effect of Russian immigrants on native Israeli population using 

individual-level regressions. Based on her methodology, I estimate the following equation to 

gauge the effect of high-skilled immigrants on wages of U.S. natives. 

(2) ln ∑      



   
   

 14

where   denotes real annual salary of a native worker i in occupation o in year t.  captures 

year fixed effects.   measures the ratio of immigrants to natives in an individual’s occupation 

in year t.  are a set of O occupation dummies. This study defines 25 occupations, which are 

listed in Appendix I. The NSF uses a similar categorization in its research on U.S. scientists and 

engineers.  are individual characteristics, including race, gender, marital status, children, type 

of highest degree, age groups, potential experience, experience-squared, and geographic region. 

Since I am pooling multiple years of data, equation (2) implicitly estimates the change in wages 

of natives associated with a change in the presence of immigrants in an individual's occupation.14 

Here  measures the extent to which wages growth experienced by natives in an occupation 

varied with increases in the ratio of immigrants to natives in the same occupation between 1993 

and 2006.    

 Since  is potentially endogenous,  can only be regarded as correlation between 

immigration and wages unless endogeneity is corrected. If immigrants are drawn to occupations 

with higher wages or increasing demand, least-squares coefficient on  will be biased upward. 

Thus the impact of immigration on U.S. wages, if negative, will be under-estimated. On the other 

hand, if immigrants are more likely to be in low paid occupations, as often argued in the low-

skilled immigration literature, the estimated  will be biased downward.  

A.  Construction of the Instrumental Variable  

 To address the endogeneity of the ratio of immigrants to natives in an occupation, I 

estimate IV regressions. The most frequently used instrument in the “area studies” literature is 

                                                 
 
14 Friedberg (2001) provides the following explanation for why this equation is comparable to a changes regression at the group 
level, rather than to a levels regression:  and  capture the “main effects” of year and occupation, while  captures their 
interaction in a particular form.  will reflect the degree to which native wage growth in an occupation varied with the extent of 
immigration into that occupation over the same time period.  
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the stock of immigrants in the previous period, which is likely to have high predictive power for 

the immigrants in the current period.15 However, this instrument may be problematic if previous 

immigrants are located in some areas for wage reasons that also affect the locational choice of 

new immigrants. Finding a suitable instrument can prove challenging. A valid instrument must 

not only be strongly correlated with the endogenous regressor but also be uncorrelated with the 

error term. In the present study, the instrument would be valid if it was a strong predictor of 

immigrant inflows into certain occupations and was independent of relative wages across 

occupations.  

A source of exogenous variation in the entry of high-skilled immigrants into an 

occupation may come from the stock of immigrants educated in a field correlated with their 

current occupation. This study uses the fact that many immigrants were educated in their home 

country to construct the instrument. Because immigrants' educational choice reflect local labor 

market conditions, I use the number of foreign-born individuals with a bachelor's degree in a 

field, whether or not they are currently in the labor force, as an instrument for the number of 

foreign-born individuals working in the relevant occupation. The SESTAT data allow me to map 

25 majors onto corresponding occupations. Because the endogenous variable is in the form of a 

ratio, the instrument should also be a ratio. I instrument the ratio of immigrants to natives in 

occupation o in year t,  , with the ratio of foreign- to U.S.-born bachelor’s degree holders in 

field o in the same year. For instance, the ratio of immigrant to native chemists in 1995 will be 

instrumented by the ratio of immigrant to native chemistry bachelor’s degree holders that year. 

The correlation between the IV and  is expected to be positive because graduates in field o 

are more likely to find employment in the corresponding occupation o. A health sciences 
                                                 
 
15 For example, Altonji and Card (1991) use the stock of immigrants in 1970 as an instrument for the change in immigrant share 
between 1970 and 1980. Other papers include Card (2001), Card and Lewis (2007), and Cortes (2008).   



   
   

 16

graduate is much more likely to find a job in the healthcare industry than in mechanical 

engineering. However, the correlation will not be perfect, since not all individuals find full-time 

employment and those who do may work outside the field of their studies. In addition, 

individuals may obtain graduate education in a different field and work in a field of their 

graduate education rather than their major in undergraduate studies. For example, many 

economists have a bachelor’s degree in mathematics or engineering.  

Table IV further illustrates the variation being identified by the instrument. In this 

sample, 26 percent of immigrants and 28 percent of natives obtained an advanced degree outside 

the field of their undergraduate studies (Row 1). In addition, 73 percent of immigrants and 79 

percent of natives currently work outside the field of their undergraduate major (Row 2). The 

immigrant-native differences for both variables are statistically significant at 1%. It is interesting 

that immigrants are more likely than natives to stay in the same field in both occupation and 

advanced degree field choices. The limited ability of U.S. employers and educational institution 

in evaluating foreign credentials may increase the difficulty for immigrants to obtain a job or 

graduate education outside their undergraduate field.  

 
There may be concerns over individuals migrating to the U.S. for reasons related to 

wages; however, those without graduate degrees are documented to be less likely to immigrate 

for wage reasons. A report published by the NSF shows 37.1 percent of all foreign-born 

scientists and engineers came to the U.S. for family-related reasons (Kannankutty and Burrelli 

2007). When examined by education level, the report finds 45.1 percent of immigrants with a 

bachelor’s degree came for family-related reasons, while only 28.7 percent of immigrants with 

advanced degrees migrated because of their family. For this reason, I do not include immigrants 

with advanced degrees in the construction of the instrument. This NSF report suggests that the 
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migration of foreign-born individuals with a bachelor’s degree is not as likely to be driven by 

wages in the U.S. than immigrants with graduate education.   

In constructing the instrument, I assume the field of immigrants’ undergraduate studies is 

independent of wages in the domestic labor market. I argue that immigrants' choice of college 

major is a response to their home labor market, which has a different wage structure than the 

United States. Empirical results in the literature provide little support for the theoretical 

prediction from simple rational expectations models that undergraduate students choose majors 

with high starting or average salaries. In addition, even domestic college students often lack 

accurate knowledge of salaries. Dominitz and Manski (1996) find significant uncertainties in 

high school students and college undergraduates’ belief of their future earnings after completing 

a bachelor’s degree. Betts (1994) shows fourth-year undergraduate students know notably more 

about salary levels than first-year students, but more than half of the learning occurs in the final 

year. Berger (1988) demonstrates college students do not choose majors with higher beginning 

salaries at the time of the choice. Instead, they are likely to choose majors with higher present 

value of future earnings streams. It is also worth mentioning that occupational wages change 

over time. In other words, the salary level in a particular occupation will be different at the time 

of graduation than at the time the choice of major is made.     

Moreover, the distribution of immigrants across undergraduate majors may reflect their 

comparative advantage relative to natives, which is not necessarily related to wages. For 

instance, immigrants may be more likely to enter math- or science-intensive majors because 

those skills are internationally transferable. Table V provides descriptive statistics on immigrants 

by education level. Foreign-born individuals with a bachelor’s degree are substantially more 

likely to work outside the field of their degree (71%) than those with graduate education (49%). 
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While this is not a surprising finding, it shows a significant probability of mismatch between 

undergraduate major and occupation in the sample of foreign-born bachelor’s recipients. 

Additionally, a higher portion of immigrants with an advanced degree have obtained their 

highest degree in the United States, which implies they are more likely to have chosen their field 

of degree based on U.S. wages than immigrants with only a bachelor’s degree (Table V, Row 2).  

 Figure II presents a scatter plot of the endogenous variable, or the relative supply of 

workers and the instrument. As expected, the two variables are positively correlated, indicating 

fields with high presence of immigrant workers have higher presence of immigrant graduates. 

However, the correlation is not perfect. Figure III illustrates the relationship between the relative 

supply of immigrant workers and bachelor’s based on broad occupations in 1993 and 2006. In 

most cases the ratio of immigrant to native workers is larger than the ratio of immigrant to native 

graduates, though the correlation varies significantly across occupations and years. In life 

sciences occupations, the ratio of workers is double the ratio of graduates in 1993 but the 

difference is almost four times in 2006. In engineering occupations, however, the relationship 

between these two variables is more stable over time. The statistical significance of this 

correlation will be examined with identification tests in the next section.   

B.  WLS and IV Estimates 

I use the pooled 1993-2006 SESTAT to examine the impact of foreign-born scientists and 

engineers on their native counterparts. I estimate equation (2) for the sample of native workers 

using two specifications. The first row of Table VI contains WLS estimates of  and the 

corresponding IV estimates. The least-squares estimates, weighted by SESTAT sampling 

weights, are positive (Columns 1 and 3). These estimates suggest a positive correlation between 

concentration of high-skilled immigrants and wages in an occupation. The covariates in the 
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baseline specification include race, gender, marital status, children, type of highest degree, age 

groups, experience, experience-squared, geographic region, year, and 24 occupation dummies. 

The second specification further includes a set of dummies for 13 primary work activities, with 

accounting being the omitted category. The WLS results indicate a ten percent increase in the 

ratio of high-skilled immigrants to natives is associated with a 1.8 to 2.1 percent increase in 

native wages. It is not surprising to see that skilled immigrants are drawn to higher paying 

occupations since the costs of migration are high. Regets (2007) finds a similar pattern for S&E 

doctorates—higher paid fields have relatively more foreign-born doctorates.  

The second row in Table VI displays coefficients on the instrument in the first-stage. 

Consistent with Figure II, the ratio of immigrant-native bachelor's degree holders is positively 

correlated with the ratio of immigrants to natives working in the corresponding occupations. The 

next two rows present results of identification tests. The instrument passes the Kleibergen-Paap 

under-identification test with p-value less than 1%, indicating the excluded instrument is 

correlated with the endogenous regressor.16 The large F-statistic implies the null of weak  

instrument can be rejected in both specifications. 

Controlling for endogeneity, the IV estimates of  are negative and significant in both 

specifications (Table VI, Row 1, Columns 2 and 4). The sign reversal between WLS and IV 

estimates suggests the occupational distribution of high-skilled immigrants is endogenous. The 

WLS results are biased upward because immigrants are more likely to choose or be employed in 

occupations with higher wages. The IV estimate is -0.275 in the baseline specification, which 

includes covariates used in most existing immigration studies (Column 2). Because work 

activities such as research and teaching are important explanatory variables, the estimates in the 
                                                 
 
16 The under-identification test is an LM test of whether the equation is identified. A rejection of the null indicates that the matrix 
is full column rank, i.e., the model is identified. 
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first specification and those in previous studies likely suffer from omitted variable bias. 

Appendix II contains estimates on the other covariates and demonstrates that the additional 

controls on work activity are significant. The IV coefficient becomes more negative once work 

activities are taken into account (Column 4). The IV estimates in this table imply that a ten 

percent increase in the ratio of high-skilled immigrants to natives in S&E lowers wages of 

competing natives by 2.8 to 4.4 percent. The magnitude of the negative impact is similar to that 

in Borjas (2003) and Borjas (2005).  

Most researchers recognize the difficulty in finding a valid instrument, namely, a truly 

exogenous variable that is strongly correlated with the endogenous regressor. The first-stage 

results reported in Table VI demonstrate the instrument is not weak; however, the exogeneity 

assumption on the instrument cannot be tested statistically. Since it is possible that some 

immigrants move to the U.S. or choose their majors based on the domestic market, it is worth 

stressing that the IV estimates would be inconsistent if the instrument was not completely 

exogenous. Nevertheless, to the extent that some immigrants have obtained college education in 

the U.S. and may have selected undergraduate majors for the same reasons as natives, it would 

bias the IV estimates toward finding a positive coefficient. Thus, the negative IV coefficients in 

this analysis are likely upper bound estimates and may understate the adverse effect of 

immigrants on native wages. The next section examines the robustness of the estimates by 

considering various sub-samples.  

 
C.  Sensitivity Analyses 

1.  Robustness to Demand Shocks 

The first sensitivity analysis tests the hypothesis that occupations that experienced 

increased labor demand are less affected by immigrant supply shocks. I perform a robustness 
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check by estimating equation (2) separately for individuals in engineering, computer and 

mathematical sciences (ECM), and those outside of ECM. The dot com boom and the increase in 

H-1B visas induced a large supply shock of immigrants into ECM occupations.17 There are very 

few comprehensive studies on the effects of the H-1B policy, none of which finds significant 

negative effects of the H-1B program (Kerr and Lincoln 2010; Lowell 2001; Zavodny 2003). 

This robustness check indirectly examines the impact of the H-1B policy by comparing estimates 

in occupations targeted by the policy change with those in occupations unaffected by the visa 

increase.    

The WLS estimates are positive in both sub-samples, indicating immigrants are more 

concentrated in higher-paying jobs within and outside of ECM occupations (Table VII, Columns 

1 and 3). Interestingly, IV estimates show increased immigration in ECM occupations has no 

significant effect on wages of their native counterparts (Table VII, Panel A). The results suggest 

that native workers in the IT sector did not experience a reduction in their wages following the 

immigrant supply shock induced by the 1998 increase in H-1B visas, consistent with findings in 

Kerr and Lincoln (2010), Lowell (2001), and Zavodny (2003). Panel B of Table VII displays 

estimated effects of immigration on occupations outside of ECM. The negative wage effect on 

native workers outside of ECM is more severe than that in all occupations reported in Table VI, 

although the coefficient is only significant in the second specification. These estimates imply a 

ten percent increase in the ratio of immigrant to native workers outside of ECM reduces wages of 

native workers in the same occupation by as much as nine percent. The first-stage estimates 

indicate the relative supply of immigrant bachelor’s degree recipients in a field is positively 

                                                 
 
17 Congress tripled the number of H-1B visas that could be issued in response to the shortage of IT workers. Kerr and Lincoln 
(2010) provide a detailed description of the H-1B visa program. 
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correlated with the relative supply of foreign-born workers in the corresponding occupation. As 

before, the instrument passes both identification tests. 

The results in Table VII provide support for theoretical predictions that increased 

immigration reduces wages of competing natives in occupations with no labor shortage, given 

perfect substitution. However, increased labor demand can lessen the negative wage effects on 

native workers and may explain why many existing studies find little overall effect of 

immigration on native wages.    

2.  Gender 

Next I split the sample by gender. If perfect substitution exists only among male but not 

female workers, as suggested by Table III, immigration should have a negative impact on wages 

of male native workers and a smaller or limited effect on wages of female natives. Table VIII 

contains results of WLS and IV estimates of equation (2) by gender. WLS estimates indicate 

positive correlation between the presence of immigrants and wage levels in an occupation for 

both U.S.-born men and women, though the correlation is higher in the female sample (Columns 

1 and 3). These findings are consistent with the estimates based on the 1990 census in Borjas et 

al. (1996).  

The IV estimates indicate adverse wage effects of increased immigration on U.S.-born 

men (Table VIII, Panel A, Columns 2 and 4). A ten percent increase in the relative supply of 

immigrants lowers wages of male natives by 5.3 to 6.6 percent, which is more severe than effects 

in the pooled sample. On the other hand, immigration raises wages of U.S.-born women by five 

to 6.7 percent (Table VIII, Panel B, Columns 2 and 4). The first-stage estimates are positive and 

significant. The instrument also passes both identification tests.  
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These estimates are consistent with the findings in Panel C of Table III, which suggest 

female immigrants and natives may be imperfect substitutes. Although the elasticity of 

substitution between female immigrants and natives is not robust across specifications based on 

the national approach, simple descriptive statistics may provide further information on the degree 

of substitution between immigrants and natives. Figure IV presents occupational distribution of 

immigrants and natives by gender. The difference between immigrants and natives is significant 

at 1% in all occupations. However, the gap is larger for women in five out of eight 

occupations—life, physical, social, health sciences, and non-S&E. Figure V contains the work 

activity distribution by gender. Similarly, the immigrant-native difference is larger in the female 

sample in most activities—accounting or finance, applied research, basic research, computer 

applications or programming, employee relations, production and maintenance, quality or 

productivity management, teaching, and other activity. These figures provide additional evidence 

supporting the claim that immigrant and native men are closer substitutes than immigrant and 

native women. 

3.  Age 

Previous research shows that younger workers experience more rapid wage growth than 

older workers on average. Since the difference in growth rate of wages may influence the 

magnitude of wage impact of immigration, it is worth examining the effect of immigration on 

young and older natives separately. While previous research such as Friedberg (2001) has used 

35 as the cutoff, it may not be appropriate for high-skilled workers, given that many individuals 

are in their 30s when they finish their graduate degree. Appendix III displays the age-earning 

profile for high-skilled workers and indicates wage growth does not slow down until age 45, 

which is the upper bound for younger workers defined in this analysis.  
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One would expect little difference in the size of effect unless immigrants compete more 

with natives in one particular age group. It is possible that older immigrants and natives are more 

alike than younger immigrants and natives in terms of unobservable characteristics. Existing 

studies find the degrees of immigrant assimilation, measured by cultural, economic, and civic 

indicators, increases with the number of years spent in the host country (Vidgor 2009). Since 

older immigrants have lived in the U.S. for about ten more years than young immigrants on 

average, they are likely to be more assimilated into the American society and therefore compete 

with older native workers more intensively (Table IX). Furthermore, the occupational mobility of 

older workers may be lower, which exacerbates the negative effect of immigration.  

Table X presents estimated effects of immigration by age group of natives. Least-squares 

estimates show a positive correlation between immigrant concentration and wages of young and 

older native workers in an occupation. (Columns 1 and 3). The IV coefficients range from -0.35 

to -0.26 in the samples of young natives (Panel A, Row 1, Columns 2 and 4). These results imply 

a ten percent increase in the relative supply of immigrants lowers wages of younger natives by 

2.6 to 3.5 percent. On the other hand, negative IV coefficients in the sample of older workers 

suggest high-skilled immigration reduces wages of older natives by six percent (Panel B, Row 1, 

Columns 2 and 4). The estimates are consistent with the descriptive statistics presented in Table 

IX, which suggest older immigrants and natives may be more similar than younger immigrants 

and natives given that older immigrants are on average more assimilated.   

4.  Region 

Next I examine the effect of immigration in different geographic regions. This robustness 

check estimates the local rather than national effect of immigration and is similar to area studies 

approach. Because immigrants are more likely to live on the coasts (Table I), the negative effect 
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may be more severe in these regions. Contrary to expectations, the IV estimates presented in 

Table XI reveal smaller negative effects in the coastal areas. A ten percent increase in the 

relative supply of immigrant workers reduces wages of natives located on the coasts by 3.2 to 4.9 

percent, but the coefficient is not significant in the baseline model (Panel A, Row 1, Columns 2 

and 4). The negative wage effect is slightly larger (3.4 to 5.2 percent) on natives in interior areas 

(Panel B, Row 1, Columns 2 and 4). A potential explanation is that there is growing demand for 

workers on the coasts, which can ease some of the downward pressure on wages and lead to a 

quicker absorption of immigrants. The WLS estimates are positive in both regions, implying 

immigrants are more concentrated in occupations with higher pay (Columns 1 and 3). As in the 

other samples, the first-stage estimates are positive and significant. The instrument passes both 

the weak instrument and under-identification tests.  

5.  Alternative Definition of   

Since the stock of immigrants, including those who are outside the labor force, may affect 

wages of U.S. natives, I estimate the wage effect of immigrants using an alternative measure of 

immigration as a robustness check. More specifically, I redefine  based on the full sample 

rather than only workers so  is the ratio of all immigrants to natives in occupation o in year t. 

Because of the high quality data, I am able to proxy potential occupation of individuals outside 

the labor force using their field of study. The WLS estimates presented in Table XII suggest 

immigrants, including those outside of the labor force, are drawn to higher-paying fields 

(Columns 1 and 3).  The IV estimates imply a ten percent increase in the relative supply of 

immigrants potentially working in an occupation reduces wages of natives working in that 

occupation by 2.4 percent to 3.8 percent (Row 1, Columns 2 and 4). The IV passes the weak 

instrument and under-identification tests in both specifications. Note the estimates in Table XII 
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are quite similar to those in Table VI, which indicates the estimates are not sensitive to the 

inclusion of non-workers in the construction of immigrant concentration in an occupation.  

6.  Accounting for Occupation Outflows  

A major criticism of area studies approach is that natives may migrate out of an area in 

response to increased immigration locally and thus the overall effect of immigration may be 

biased downward. I argue that high-skilled workers have greater geographic than occupational 

mobility in the short-run; however, the negative wage effects on natives may be mitigated by 

their outflows from lower paying and in-migration to higher paying occupations. I address the 

concern of native outflows by excluding observations with occupation changes. Specifically, 

observations with an occupation that is different from the last period are excluded. The 

restriction decreases the sample size from 246,553 to 213,735.  

Table XIII contains WLS and IV estimates of  the effect of immigration on wages of 

natives who did not change occupation in the sample. The WLS estimates are positive and 

significant as in the other samples (Columns 1 and 3). The IV estimates are negative, ranging 

from -0.44 to -0.31, which suggest a ten percent increase in the ratio of immigrants to natives 

lowers native wages in the same occupation by 3.1 to 4.4 percent (Row 1, Columns 2 and 4). The 

point estimates here have a smaller range than those based on the full sample in Table VI, but the 

results are quantitatively similar. The first-stage estimates are positive, indicating a positive 

correlation between relative supply of immigrant graduates in the field and the relative supply of 

immigrants working in the corresponding occupation. In both specifications, the IV passes the 

weak instrument and under-identification tests.   

If native workers change their occupation to avoid wage cuts caused by immigration, the 

estimated wage effect based on the full sample of natives will be biased upward and the negative 
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effects will be biased downward. Unlike in most area studies, I am able to observe mobility of 

individuals in the data set and test the robustness of the results by excluding occupation 

changers. The results in Table XIII demonstrate the estimated wage impact of immigration on 

native workers is not sensitive to the assumption of zero occupational mobility.   

VI. Conclusion 

Despite the large amount of research on immigration, there is no consensus regarding its 

wage consequences. This study sheds new light on the effect of immigration in the United States 

by focusing on the high-skilled labor market, using a rich data set on scientists and engineers, 

exploiting cross-occupation variation in immigration, and incorporating a new instrumental 

variable. I find a negative and significant impact of immigrants on the wages of high-skilled 

native workers between 1993 and 2006.  

This analysis begins with the widely-accepted general equilibrium model and estimates 

the elasticity of substitution between immigrants and natives. Assuming a multi-level nested 

CES production function, empirical results fail to reject the null hypothesis that high-skilled 

immigrants and natives are perfect substitutes within the same education-experience group. One 

would expect immigrants to lower wages of natives, given perfect substitution. The second 

method uses a reduced-form approach to gauge the effect of increased immigration on wages. 

Using a new instrument, the ratio of foreign- to U.S.-born bachelor’s degree holders, individual-

level regressions find a negative and significant effect of immigration on native wages. IV 

estimates indicate that a ten percent increase in employment due to an influx of high-skilled 

immigrants reduces wages of natives in the same occupation by 2.8 to 4.4 percent. These results 

are consistent with theoretical predictions that increased labor supply puts downward pressure on 

wages. Because there is some evidence of imperfect substitution between female immigrants and 
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natives, the effect of immigration may be less severe among women. Reduced-form estimates 

confirm this hypothesis and indicate increased immigration has larger negative wage effects on 

male native workers but does not reduce wages of female natives.  

This research illustrates that high-skilled immigrants should be analyzed as a separate 

labor market, since the high-skilled market is distinctively different from the low-skilled one. 

Studies that include workers of all skill levels typically find no net effect of immigration on 

native wages. Even papers that distinguish between high- and low-skilled usually treat all high-

skilled individuals as a homogeneous group. I disaggregate high-skilled workers by the type of 

their highest degree, because advanced degree holders in general command a higher wage than 

bachelor’s degree recipients. This more precise definition of education groups, along with the 

ability to control for additional individual characteristics than were available to previous studies, 

allows me to estimate a more accurate impact of immigration.   

These results have important immigration policy implications. Until today, little is known 

about wage consequences of the 1998 H-1B visa increase. IT companies continue to request 

more H-1B visas, yet the government has very limited information on how high-skilled 

immigrants affect wages of U.S.-born workers. Though some studies suggest high-skilled 

immigrants in S&E make significant contributions in terms of innovation and entrepreneurship, 

they have not examined the impact on wages. This research reveals that native workers in 

engineering, computer and mathematical sciences did not experience a reduction in their wages 

following the immigrant supply shock induced by the 1998 H-1B policy change. These results 

imply increased labor demand can offset the downward pressure on wages caused by an influx of 

immigrants. While recruiting immigrants can meet growing demand without lowering wages of 

native workers in the short run, an immigrant supply shock into occupations with no labor 
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shortage will likely depress wages of native workers. Allowing the cap on work visas to vary 

across occupations could lead to a more efficient allocation of visas. It might also be helpful to 

consider educational policies that would encourage domestic students to enter S&E fields with 

increased demand.  

While the present research finds that high-skilled immigrants have adverse wage effects 

on natives in certain occupations, the general equilibrium effects of immigration may still be 

positive. There is no doubt that U.S. natives benefit from immigration in terms of increased 

economic activity, knowledge flows, innovation, and diversity (Hunt and Gauthier-Loiselle 

2008; Kerr and Lincoln 2010; Levin and Stephan 2001; Lowell et al. 2007; Peri 2007; Regets 

2007; Wadhwa et al. 2007). Policy makers should carefully consider the various effects before 

imposing any changes in immigration policies, as restricting high-skilled immigrants to keep 

native workers’ wages higher in certain occupations would mean forgoing significant benefits 

from immigration.  
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Table I 
Descriptive Statistics for the High-Skilled by Nativity 

Variable US-Born Foreign-Born p-value for two-sided t-test 
Bachelor's degree 0.625 0.529 0.000 

 (0.001) (0.003)  
Master's degree 0.282 0.347 0.000 

 (0.001) (0.003)  
Doctorate 0.011 0.054 0.000 

 (0.000) (0.001)  
Professional degree 0.082 0.071 0.000 

 (0.001) (0.002)  
Potential Experience 15.589 15.193 0.000 

 (0.028) (0.058)  
Age 41.618 41.760 0.031 

 (0.029) (0.059)  
Female 0.354 0.339 0.000 

 (0.001) (0.003)  
Married 0.707 0.771 0.000 

 (0.001) (0.003)  
Have Children under 6 0.195 0.240 0.000 

 (0.001) (0.003)  
Have Children > age 6 0.306 0.354 0.000 

 (0.001) (0.003)  
White 0.873 0.307 0.000 

 (0.001) (0.003)  
Asian 0.019 0.508 0.000 

 (0.000) (0.003)  
Black 0.061 0.056 0.001 

 (0.001) (0.001)  
Hispanic 0.034 0.117 0.000 

 (0.000) (0.002)  
Region: east 0.219 0.268 0.000 

 (0.001) (0.003)  
Region: south 0.326 0.266 0.000 

 (0.001) (0.003)  
Region: west 0.227 0.322 0.000 

 (0.001) (0.003)  
Region: Midwest 0.228 0.144 0.000 

 (0.001) (0.002)  
Occupation: Computer/information 

sciences 
0.104 0.177 0.000 

(0.001) (0.002) 
Occupation: Mathematics 0.008 0.008 0.255 

 (0.000) (0.000)  
Occupation: Agriculture/food sciences 0.004 0.002 0.000 

 (0.000) (0.000)  
Occupation: Biomedical sciences 0.014 0.028 0.000 

 (0.000) (0.001)  
Occupation: Environmental sciences 0.003 0.002 0.000 

 (0.000) (0.000)  
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Table I (Continued)

Occupation: Chemist 0.009 0.015 0.000 
 (0.000) (0.001)  

Occupation: Earth science 0.006 0.003 0.000 
 (0.000) (0.000)  

Occupation: Physicist 0.002 0.004 0.000 
 (0.000) (0.000)  

Occupation: Other physical sciences 0.002 0.001 0.000 
 (0.000) (0.000)  

Occupation: Economist 0.003 0.004 0.000 
 (0.000) (0.000)  

Occupation: Psychologist 0.009 0.004 0.000 
 (0.000) (0.000)  

Occupation: Political sciences/         
Other social sciences 

0.007 0.004 0.000 
(0.000) (0.000)  

Occupation: Aerospace engineering 0.007 0.007 0.709 
(0.000) (0.000) 

Occupation: Chemical engineering 0.006 0.008 0.000 
 (0.000) (0.000) 

Occupation: Civil engineering  
/Architecture 

0.024 0.035 0.000 
(0.000) (0.001) 

Occupation: Electrical engineering 0.029 0.056 0.000 
 (0.000) (0.001)  

Occupation: industrial engineering 0.007 0.007 0.291 
 (0.000) (0.000)  

Occupation: Mechanical engineering 0.024 0.028 0.000 
 (0.000) (0.001)  

Occupation: Other engineering 0.028 0.026 0.067 
 (0.000) (0.001)  

Occupation: Business/Management 0.276 0.213 0.000 
 (0.001) (0.003)  

Occupation: Health sciences 0.116 0.138 0.000 
 (0.001) (0.003)  

Occupation: Teacher/Social Services 0.126 0.059 0.000 
 (0.001) (0.002)  

Occupation: Technology/Technical 0.032 0.050 0.000 
 (0.000) (0.001)  

Occupation: Art/Entertainer 0.011 0.006 0.000 
 (0.000) (0.001)  

Occupation: Other non-S&E 0.143 0.114 0.000 
 (0.001) (0.002)  

Real Annual Salary 64639.6 67517.4 0.000 
 (158.51) (331.31)  

Observations 246,553 54,241   
Source: 1993-2006 SESTAT. 
Notes: Standard deviations are reported in parenthesis. Means are weighted by SESTAT sampling weights. Degree 
refers to an individual's highest degree. 
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Table II 

Distribution of Workers across Occupations and Fields of Highest Degree (%) 
Current Occupation Field of Highest Degree 

Fraction of 
labor force 
working in 

Immigrant 
share  

Fraction of 
labor force 
educated in 

Immigrant 
share 

Computer or Information Sciences 11.34 20.67 6.21 23.94 
Mathematical Sciences 0.76 14.13 3.52 12.73 
Agriculture or Food Sciences 0.37 8.04 1.58 6.91 
Biomedical Sciences 1.63 23.02 6.49 13.69 
Environmental Sciences 0.31 6.62 0.92 4.30 
Chemistry 0.96 20.77 1.92 21.53 
Earth Sciences 0.58 7.66 1.14 6.92 
Physics 0.18 27.14 0.88 22.62 
Other Physical Sciences 0.21 9.01 0.38 9.93 
Economics 0.27 18.31 3.45 15.58 
Psychology 0.84 6.50 8.07 6.63 
Other Social Sciences 0.68 8.12 11.62 6.45 
Aerospace Engineering 0.70 13.49 0.66 12.55 
Chemical Engineering 0.64 17.47 1.19 21.82 
Civil Engineering or Architecture 2.53 18.46 2.84 20.98 
Electrical or Electronic Engineering 3.28 22.65 5.46 27.01 
Industrial Engineering 0.74 12.46 0.96 20.38 
Mechanical Engineering 2.41 15.22 3.52 18.18 
Other Engineering 2.74 12.60 2.38 17.24 
Business, Sales, or Management 26.74 10.56 8.78 12.28 
Health Sciences 11.90 15.31 10.89 15.27 
Teaching or Social Services 11.72 6.63 7.40 5.41 
Technology or Technical 3.45 19.01 1.65 18.06 
Art or Entertainment 1.05 7.97 1.60 9.16 
Other Non-S&E Fields 13.95 10.78 6.50 7.25 
Source: 1993-2006 SESTAT. 
Notes: Weighted by SESTAT sampling weights. Columns 1 and 3 may not add up to 100% due to rounding.  
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Table III 
Negative Inverse Elasticity of Substitution between Skilled Immigrants and Natives 

   Log relative immigrant-native mean wages 

 Method (1) (2) (3) (4) (5) (6) 
A. Pooled Sample        
Borjas, Grogger, and Hanson (2008)  WLS 0.008 -0.005 0.051 -0.058 -0.049 -0.148 

  [0.058] [0.076] [0.038] [0.058] [0.107] [0.113] 

  IV 0.004 -0.008 0.045 -0.071 -0.068 -0.195 
 [0.036] [0.048] [0.053] [0.124] [0.171] [0.226] 

Ottaviano and Peri (2008)  WLS -0.001 0.000 -0.006 -0.065 -0.079 -0.106 
  [0.045] [0.073] [0.043] [0.062] [0.113] [0.101] 

  IV -0.005 -0.006 -0.007 -0.061 -0.096 -0.157 
  [0.050] [0.085] [0.054] [0.111] [0.246] [0.200] 

B. Male Sample        
Borjas, Grogger, and Hanson (2008)  WLS -0.012 -0.018 0.007 -0.104** -0.141 -0.306** 
  [0.037] [0.045] [0.035] [0.047] [0.104] [0.125] 

  IV -0.014 -0.019 0.001 -0.116 -0.135 -0.316 
 [0.026] [0.029] [0.044] [0.175] [0.253] [0.280] 

Ottaviano and Peri (2008)  WLS -0.009 0.008 -0.037 -0.050 -0.062 -0.165 
  [0.029] [0.044] [0.043] [0.072] [0.133] [0.141] 

  IV -0.009 0.008 -0.037 -0.050 -0.073 -0.192 
  [0.036] [0.047] [0.065] [0.136] [0.300] [0.232] 

C. Female Sample        
Borjas, Grogger, and Hanson (2008)  WLS -0.065 -0.140* 0.084* 0.059 0.094 0.202 
  [0.055] [0.073] [0.049] [0.088] [0.133] [0.128] 

  IV -0.065 -0.139 0.077 0.038 0.070 0.196 
  [0.083] [0.319] [0.200] [0.838] [0.907] [1.046] 

Ottaviano and Peri (2008)  WLS -0.085* -0.168** 0.079 0.089 0.148 0.240* 
  [0.043] [0.060] [0.062] [0.131] [0.169] [0.138] 

  IV -0.093 -0.176 0.066 0.062 0.098 0.199 
 [0.115] [0.337] [0.175] [0.586] [0.686] [0.526] 

Year FE  No Yes No Yes Yes Yes 
Education × Experience FE No No Yes Yes Yes Yes 
Year × Experience FE  No No No No Yes Yes 
Year × Education FE  No No No No No Yes 

Source:1995-2006 SESTAT. 
Notes: Each cell contains estimates of the parameter 

INσ/1−  in equation (1) from  a separate regression. See text for detailed discussion 
on how the methods in BGH and OP differ. Analytic-weighted standard errors are reported in brackets and adjusted for clustering within 
education-experience cells. Relative employment is used to instrument for relative hours worked. Each regression has 105 observations. 
The sample is restricted to workers with positive work hours and salary. * significant at 10%;  ** significant at 5%; *** significant at 
1%. 
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 Table IV 

Identification of Instrument 
 

All U.S.-born All foreign-born 
Significant Difference 

(p-value) 
Obtained advanced degree outside 
the field of undergraduate studies  

0.276    
(0.001) 

0.263    
(0.003) 

0.000 

Currently working outside the field 
of undergraduate studies 

0.794 
(0.001)       

0.734 
(0.003)     

0.000 

Observations 245,330 50,670  
Source: 1993-2006 SESTAT.  
Notes: Weighted by SESTAT sampling weights. Standard deviations are in parenthesis. Individuals with invalid 
responses to field of undergraduate studies are excluded.  
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Table V 

Descriptive Statistics for Immigrants by Education 
 Foreign-born with 

BA/BS 
Foreign-born with 
advanced degrees 

Significant Difference 
(p-value) 

Currently working outside the field 
of highest degree 

0.713    
(0.004) 

0.494    
(0.004) 

0.000 

Received highest degree in the U.S. 0.576 
(0.005)       

0.686 
(0.004)     

0.000 

Observations 23,194 31,047  
Source: 1993-2006 SESTAT.  
Notes: Weighted by SESTAT sampling weights. Standard deviations are in parenthesis. The sample size in row 2 is smaller 
due to a few invalid responses. The number of immigrants with a bachelor’s degree is 23,190. The sample size of advanced 
degree recipients is 30,915.  
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Table VI 

WLS and IV Estimates of Effect of Immigration on Wages 

  Log Real Annual Salary 
 (1) (2) (3) (4) 
  WLS IV WLS IV 
     
Ratio of Foreign-born to Natives in Occupation o 0.194*** -0.275** 0.222*** -0.435*** 

 [0.045] [0.128] [0.044] [0.131] 
First Stage     

Ratio of Foreign-born to Native B.A./B.S. in Field o  0.358***  0.349*** 
  [0.003]  [0.003] 

Identification Tests     
Kleibergen-Paap rk F-Stat  10341.17  9711.77 

Kleibergen-Paap rk LM stat  7141.80  6725.76 
  (0.000)  (0.000) 

Observations 246,553 246,553 246,553 246,553 
Occupation Dummies Yes Yes Yes Yes 
Primary Work Activity Dummies No No Yes Yes 
Source: 1993-2006 SESTAT.  
Notes: The dependent variable is the log real annual salary. The regressions are weighted by SESTAT sampling weights and 
control for education, age group, experience, experience-squared, female, married, children, race, year, and region fixed 
effects. Robust standard errors are in brackets, clustered on individuals. * significant at 10%; ** significant at 5%; *** 
significant at 1%. The sample excludes part-time and self-employed workers and those above age 65. Workers with missing 
salary information and those with real weekly salary less than half of the minimum wage are excluded. p-values in 
parentheses. The coefficients on the other covariates  are reported in Appendix II. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



   
   

 40

 
Table VII 

WLS and IV Estimates of Effect of Immigration on Wages by Occupation 

  Log Real Annual Salary 
  (1) (2) (3) (4) 
  WLS IV WLS IV 

A. Sample: Native Workers in Engineering, Computer and Mathematical Sciences 
Weighted Share of Foreign-Born: 18.6% 
Ratio of Foreign-born to Natives in Occupation o 0.119** 0.051 0.144** 0.085 

 [0.058] [0.057] [0.058] [0.057] 
First Stage     

Ratio of Foreign-born to Native B.A./B.S. in Field o  1.388***  1.370*** 
  [0.006]  [0.006] 

Identification Tests     
Kleibergen-Paap rk F-Stat  46753.69  48873.90 
Kleibergen-Paap rk LM stat  7101.63  6904.68 

  (0.000)  (0.000) 

Observations 92,048 92,048 92,048 92,048 
B. Sample: Native Workers outside of Engineering, Computer and Mathematical Sciences 
Weighted Share of Foreign-Born: 11.5% 
Ratio of Foreign-born to Natives in Occupation o 0.229*** -0.624 0.272*** -0.934** 

 [0.080] [0.447] [0.078] [0.437] 
First Stage     

Ratio of Foreign-born to Native B.A./B.S. in Field o  0.148***  0.150*** 
  [0.003]  [0.003] 

Identification Tests     
Kleibergen-Paap rk F-Stat  1628.88  1666.14 
Kleibergen-Paap rk LM stat  1445.16  1476.55 

  (0.000)  (0.000) 

Observations 154,505 154,505 154,505 154,505 
Occupation Dummies Yes Yes Yes Yes 
Primary Work Activity Dummies No No Yes Yes 
Source: 1993-2006 SESTAT.  
Notes: The dependent variable is the log real annual salary. The regressions are weighted by SESTAT sampling weights and control 
for education, age group, experience, experience-squared, female, married, children, race, year, and region fixed effects. Robust 
standard errors are in brackets, clustered on individuals. * significant at 10%; ** significant at 5%; *** significant at 1%. The 
sample excludes part-time and self-employed workers and those above age 65. Workers with missing salary information and those 
with real weekly salary less than half of the minimum wage are excluded.  
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Table VIII 

WLS and IV Estimates of Effect of Immigration on Wages by Gender 

  Log Real Annual Salary 
  (1) (2) (3) (4) 
  WLS IV WLS IV 

A. Sample: Male Native Workers  
Weighted Share of Foreign-Born: 13.5% 
Ratio of Foreign-born to Natives in Occupation o 0.172*** -0.531*** 0.233*** -0.666*** 

 [0.053] [0.147] [0.053] [0.149] 
First Stage     

Ratio of Foreign-born to Native B.A./B.S. in Field o  0.389***  0.380*** 
  [0.004]  [0.004] 

Identification Tests     
Kleibergen-Paap rk F-Stat  6943.38  6499.46 
Kleibergen-Paap rk LM stat  4801.53  4514.61 

  (0.000)  (0.000) 

Observations 165,946 165,946 165,946 165,946 
B. Sample: Female Native Workers  
Weighted Share of Foreign-Born: 12.8% 
Ratio of Foreign-born to Natives in Occupation o 0.289*** 0.671*** 0.260*** 0.500* 

 [0.080] [0.253] [0.079] [0.259] 
First Stage     

Ratio of Foreign-born to Native B.A./B.S. in Field o  0.304***  0.295*** 
  [0.005]  [0.005] 

Identification Tests     
Kleibergen-Paap rk F-Stat  3196.96  3035.37 
Kleibergen-Paap rk LM stat  2270.91  2150.06 

  (0.000)  (0.000) 

Observations 80,607 80,607 80,607 80,607 
Occupation Dummies Yes Yes Yes Yes 
Primary Work Activity Dummies No No Yes Yes 
Source: 1993-2006 SESTAT.  
Notes: The dependent variable is the log real annual salary. The regressions are weighted by SESTAT sampling weights and control 
for education, age group, experience, experience-squared, female, married, children, race, year, and region fixed effects. Robust 
standard errors are in brackets, clustered on individuals. * significant at 10%; ** significant at 5%; *** significant at 1%. The 
sample excludes part-time and self-employed workers and those above age 65. Workers with missing salary information and those 
with real weekly salary less than half of the minimum wage are excluded.  
 
 
 
 
 
 
 
 
 



   
   

 42

 
Table IX 

Immigrant's Duration of Residence in the United States 
 

 Young Immigrants  
(Age <= 45) 

Older Immigrants  
(Age > 45)

Significant Difference 
(p-value) 

Duration of Residence in the U.S. 
(Years) 

14.79   
(0.155) 

24.60  
  (0.269) 

0.000 

Observations 7,255   3,951   
 

Source: 2003 SESTAT.  
Notes: Weighted by SESTAT sampling weights. Standard deviations are in parenthesis. The information is only available 
in 2003.  
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Table X 

WLS and IV Estimates of Effect of Immigration on Wages by Age 

  Log Real Annual Salary 
  (1) (2) (3) (4) 
  WLS IV WLS IV 

A. Sample: Native Workers Age 45 or Younger
Weighted Share of Foreign-Born: 13.6% 
Ratio of Foreign-born to Natives in Occupation o 0.168*** -0.256* 0.206*** -0.345** 

 [0.053] [0.138] [0.052] [0.141] 
First Stage     

Ratio of Foreign-born to Native B.A./B.S. in Field o  0.362***  0.352*** 
  [0.004]  [0.004] 

Identification Tests     
Kleibergen-Paap rk F-Stat  6105.51  5690.44 
Kleibergen-Paap rk LM stat  4401.61  4114.33 

  (0.000)  (0.000) 

Observations 174,683 174,683 174,683 174,683 
B. Sample: Native Workers over Age 45 
Weighted Share of Foreign-Born: 12.7% 
Ratio of Foreign-born to Natives in Occupation o 0.247*** -0.207 0.245*** -0.596** 

 [0.083] [0.272] [0.082] [0.274] 
First Stage     

Ratio of Foreign-born to Native B.A./B.S. in Field o  0.351***  0.345*** 
  [0.006]  [0.006] 

Identification Tests     
Kleibergen-Paap rk F-Stat  4057.42  3887.46 
Kleibergen-Paap rk LM stat  2677.10  2568.93 

  (0.000)  (0.000) 

Observations 71,870 71,870 71,870 71,870 
Occupation Dummies Yes Yes Yes Yes 
Primary Work Activity Dummies No No Yes Yes 
Source: 1993-2006 SESTAT.  
Notes: The dependent variable is the log real annual salary. The regressions are weighted by SESTAT sampling weights and control 
for education, age group, experience, experience-squared, female, married, children, race, year, and region fixed effects. Robust 
standard errors are in brackets, clustered on individuals. * significant at 10%; ** significant at 5%; *** significant at 1%. The 
sample excludes part-time and self-employed workers and those above age 65. Workers with missing salary information and those 
with real weekly salary less than half of the minimum wage are excluded.  
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Table XI 
WLS and IV Estimates of Effect of Immigration on Wages by Region 

  Log Real Annual Salary 
  (1) (2) (3) (4) 
  WLS IV WLS IV 

A. Sample: Native Workers Located on the Coasts 
Weighted Share of Foreign-Born: 16.8% 
Ratio of Foreign-born to Natives in Occupation o 0.207*** -0.320 0.249*** -0.490** 

 [0.066] [0.196] [0.064] [0.199] 
First Stage     

Ratio of Foreign-born to Native B.A./B.S. in Field o  0.350***  0.342*** 
  [0.005]  [0.005] 

Identification Tests     
Kleibergen-Paap rk F-Stat  4372.26  4117.51 
Kleibergen-Paap rk LM stat  3148.99  2965.81 

  (0.000)  (0.000) 

Observations 110,098 110,098 110,098 110,098 
B. Sample: Native Workers Located  in the South or the Midwest
Weighted Share of Foreign-Born: 10.2% 
Ratio of Foreign-born to Natives in Occupation o 0.180*** -0.342** 0.198*** -0.516*** 

 [0.060] [0.167] [0.060] [0.171] 
First Stage     

Ratio of Foreign-born to Native B.A./B.S. in Field o  0.365***  0.355*** 
  [0.004]  [0.004] 

Identification Tests     
Kleibergen-Paap rk F-Stat  6091.22  5709.69 
Kleibergen-Paap rk LM stat  4092.34  3853.88 

  (0.000)  (0.000) 

Observations 136,455 136,455 136,455 136,455 
Occupation Dummies Yes Yes Yes Yes 
Primary Work Activity Dummies No No Yes Yes 
Source: 1993-2006 SESTAT.  
Notes: The dependent variable is the log real annual salary. The regressions are weighted by SESTAT sampling weights and 
control for education, age group, experience, experience-squared, female, married, children, race, year, and region fixed effects. 
Robust standard errors are in brackets, clustered on individuals. * significant at 10%; ** significant at 5%; *** significant at 1%. 
The sample excludes part-time and self-employed workers and those above age 65. Workers with missing salary information and 
those with real weekly salary less than half of the minimum wage are excluded.  
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Table XII 
WLS and IV Estimates of Effect of Immigration using an Alternative Definition 

  Log Real Annual Salary 
 (1) (2) (3) (4) 
  WLS IV WLS IV 
     
Ratio of Foreign-born to Natives in Occupation o 0.185*** -0.239** 0.215*** -0.377*** 

 [0.055] [0.112] [0.054] [0.113] 
First Stage     

Ratio of Foreign-born to Native B.A./B.S. in Field o  0.411***  0.403*** 
  [0.003]  [0.003] 

Identification Tests     
Kleibergen-Paap rk F-Stat  16513.46  15668.70 

Kleibergen-Paap rk LM stat  10249.09  9744.07 
  (0.000)  (0.000) 

Observations 246,553 246,553 246,553 246,553 
Occupation Dummies Yes Yes Yes Yes 
Primary Work Activity Dummies No No Yes Yes 
Source: 1993-2006 SESTAT.  
Notes: The dependent variable is the log real annual salary for individual natives. The endogenous regressor is constructed 
based on all individuals rather than only workers. The regressions are weighted by SESTAT sampling weights and control for 
education, age group, experience, experience-squared, female, married, children, race, year, and region fixed effects. Robust 
standard errors are in brackets, clustered on individuals. * significant at 10%; ** significant at 5%; *** significant at 1%. The 
sample excludes part-time and self-employed workers and those above age 65. Workers with missing salary information and 
those with real weekly salary less than half of the minimum wage are excluded. p-values in parentheses.  
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Table XIII 
Addressing Occupational Outflows in the Estimated Effect of Immigration 

(Pooled 1993-2006 Scientists and Engineers Statistical Data System)    

  Log Real Annual Salary 
 (1) (2) (3) (4) 
  WLS IV WLS IV 
     
Ratio of Foreign-born to Natives in Occupation o 0.160*** -0.308** 0.183*** -0.436*** 

 [0.048] [0.133] [0.048] [0.136] 
First Stage     

Ratio of Foreign-born to Native B.A./B.S. in Field o  0.373***  0.365*** 
  [0.003]  [0.003] 

Identification Tests     
Kleibergen-Paap rk F-Stat  10529.57  9929.69 

Kleibergen-Paap rk LM stat  7055.44  6655.01 
  (0.000)  (0.000) 

Observations 213,735 213,735 213,735 213,735 
Occupation Dummies Yes Yes Yes Yes 
Primary Work Activity Dummies No No Yes Yes 
Source: 1993-2006 SESTAT.  
Notes: The dependent variable is the log real annual salary for individual natives. The sample excludes observations with an 
occupation different from that in the previous period. The regressions are weighted by SESTAT sampling weights and 
control for education, age group, experience, experience-squared, female, married, children, race, year, and region fixed 
effects. Robust standard errors are in brackets, clustered on individuals. * significant at 10%; ** significant at 5%; *** 
significant at 1%. The sample excludes part-time and self-employed workers and those above age 65. Workers with missing 
salary information and those with real weekly salary less than half of the minimum wage are excluded. p-values in 
parentheses. 
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Figure I 
Distribution of Foreign-Born and U.S.-Born across Work Activities 

 

 
Source: 1993-2006 Science and Engineering Statistical Data System. 
Note: Weighted by SESTAT sampling weights. The difference between foreign- and U.S.-born is significant at 5% in all 
work activities.  
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Figure II  
First Stage Scatter Plot  

 
Source: 1993-2006 Science and Engineering Statistical Data System. 
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Figure III   
Relationship between Endogenous Variable and IV by Broad Occupations (Selected Years) 

Source: 1993 and 2006 Science and Engineering Statistical Data System. 
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Figure IV 
Occupational Distribution of Immigrants and Natives by Gender 

 
Source: 1993-2006 Science and Engineering Statistical Data System. 
Note: Weighted by SESTAT sampling weights. The difference between foreign- and U.S.-born is significant at 1% in all 
occupations.  
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Figure V   
Work Activity Distribution of Immigrants and Natives by Gender 

 
Source: 1993-2006 Science and Engineering Statistical Data System. 
Note: Weighted by SESTAT sampling weights. The difference between foreign- and U.S.-born is significant at 5% in all activities 
except for quality/productivity management in the male sample.  
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Appendix I 
Occupation and Major Codes 

1 Computer or Information Sciences 14 Chemical Engineering 
2 Mathematical Sciences 15 Civil Engineering or Architecture 
3 Agriculture or Food Sciences 16 Electrical or Electronic Engineering 
4 Biomedical Sciences 17 Industrial Engineering 
5 Environmental Sciences 18 Mechanical Engineering 
6 Chemistry 19 Other Engineering 
7 Earth Sciences 20 Business, Sales, or Management 
8 Physics 21 Health Sciences 
9 Other Physical Sciences 22 Teaching or Social Services 

10 Economics 23 Technology or Technical 
11 Psychology 24 Art or Entertainment 
12 Other Social Sciences 25 Other Non-S&E Fields 
13 Aerospace Engineering 
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Appendix II   
Covariate Coefficients for Individual-Level WLS and IV Estimates in Table VI 

 (1) (2) (3) (4) 
VARIABLE WLS IV WLS IV 
Master's 0.207*** 0.207*** 0.197*** 0.197*** 

[0.004] [0.003] [0.004] [0.003] 
Doctorate 0.351*** 0.352*** 0.349*** 0.351*** 

[0.017] [0.011] [0.017] [0.011] 
Professional degree 0.752*** 0.751*** 0.720*** 0.719*** 

[0.011] [0.005] [0.011] [0.006] 
Experience 0.033*** 0.033*** 0.033*** 0.033*** 

[0.001] [0.001] [0.001] [0.001] 
Experience-Squared -0.001*** -0.001*** -0.001*** -0.001*** 

[0.000] [0.000] [0.000] [0.000] 
Age 30-39 0.118*** 0.117*** 0.113*** 0.112*** 

[0.006] [0.004] [0.005] [0.004] 
Age 40-49 0.110*** 0.110*** 0.102*** 0.103*** 

[0.007] [0.005] [0.007] [0.005] 
Age 50-59 0.074*** 0.074*** 0.065*** 0.065*** 

[0.009] [0.006] [0.009] [0.006] 
Age 60+ 0.010 0.011 0.004 0.005 

[0.014] [0.008] [0.014] [0.008] 
Female  -0.163*** -0.163*** -0.165*** -0.165*** 

[0.004] [0.003] [0.004] [0.003] 
Married  0.078*** 0.078*** 0.075*** 0.075*** 

[0.005] [0.003] [0.005] [0.003] 
Have Children under 6 0.057*** 0.057*** 0.056*** 0.056*** 

[0.005] [0.003] [0.005] [0.003] 
Have Children > age 6 0.029*** 0.029*** 0.027*** 0.027*** 

[0.005] [0.003] [0.005] [0.003] 
Asian  -0.001 -0.001 -0.002 -0.001 

[0.009] [0.011] [0.009] [0.010] 
Black  -0.054*** -0.054*** -0.057*** -0.056*** 

[0.006] [0.005] [0.006] [0.005] 
Hispanic  -0.064*** -0.064*** -0.065*** -0.065*** 

[0.008] [0.008] [0.008] [0.008] 
Native American -0.060*** -0.061** -0.064*** -0.064** 

[0.023] [0.028] [0.022] [0.027] 
Other Race -0.020 -0.020* -0.019 -0.018* 

[0.022] [0.011] [0.022] [0.010] 
Year = 1995 -0.009*** -0.011*** -0.007** -0.010*** 

[0.003] [0.003] [0.003] [0.003] 
Year = 1997 0.036*** 0.035*** 0.035*** 0.033*** 

[0.003] [0.003] [0.003] [0.003] 
Year = 1999 0.096*** 0.094*** 0.092*** 0.090*** 

[0.004] [0.003] [0.004] [0.003] 
Year = 2003 0.144*** 0.179*** 0.140*** 0.189*** 

[0.006] [0.010] [0.006] [0.010] 
Year = 2006 0.134*** 0.158*** 0.129*** 0.162*** 

[0.006] [0.007] [0.006] [0.007] 
Region: east 0.093*** 0.093*** 0.093*** 0.092*** 

[0.006] [0.003] [0.006] [0.003] 
Region: south 0.020*** 0.020*** 0.018*** 0.018*** 

[0.005] [0.003] [0.005] [0.003] 
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Appendix II (Continued)
Region: west 0.074*** 0.074*** 0.074*** 0.074*** 

 [0.006] [0.003] [0.006] [0.003] 
Occupation: 
Mathematics -0.090*** -0.132*** -0.060*** -0.120*** 

[0.021] [0.021] [0.020] [0.020] 
Agriculture /Food -0.317*** -0.420*** -0.275*** -0.420*** 

[0.022] [0.034] [0.022] [0.034] 
Biomedical -0.372*** -0.336*** -0.313*** -0.264*** 

 [0.012] [0.014] [0.012] [0.014] 
Environmental -0.279*** -0.398*** -0.247*** -0.415*** 

 [0.021] [0.037] [0.022] [0.038] 
Chemistry -0.204*** -0.221*** -0.164*** -0.190*** 

[0.013] [0.016] [0.012] [0.016] 
Earth Science -0.143*** -0.261*** -0.104*** -0.271*** 

[0.018] [0.039] [0.018] [0.039] 
Physics -0.335*** -0.297*** -0.286*** -0.234*** 

[0.034] [0.063] [0.032] [0.058] 
Other Physical -0.193*** -0.302*** -0.158*** -0.313*** 

[0.024] [0.037] [0.023] [0.037] 
Economics -0.039 -0.027 -0.004 0.011 

[0.032] [0.024] [0.030] [0.024] 
Psychology -0.391*** -0.512*** -0.379*** -0.549*** 

[0.017] [0.035] [0.017] [0.036] 
Other Social Sciences -0.202*** -0.315*** -0.151*** -0.310*** 

[0.027] [0.034] [0.027] [0.035] 
Aerospace Engineer 0.097*** 0.011 0.103*** -0.020 

[0.011] [0.027] [0.011] [0.028] 
Chemical Engineer 0.150*** 0.097*** 0.165*** 0.087*** 

[0.010] [0.022] [0.010] [0.022] 
Civil Engineer -0.053*** -0.095*** -0.066*** -0.128*** 

[0.009] [0.014] [0.009] [0.014] 
Electrical Engineer 0.065*** 0.057*** 0.065*** 0.051*** 

[0.006] [0.007] [0.006] [0.007] 
Industrial Engineer -0.003 -0.092*** 0.017 -0.110*** 

[0.014] [0.027] [0.014] [0.028] 
Mechanical Engineer 0.060*** -0.004 0.061*** -0.033 

[0.008] [0.019] [0.009] [0.020] 
Other Engineer 0.024** -0.053** 0.052*** -0.058** 

[0.010] [0.022] [0.011] [0.023] 
Business/ Sales  0.039*** -0.043* 0.052*** -0.065*** 

[0.009] [0.023] [0.010] [0.024] 
Health -0.140*** -0.184*** -0.140*** -0.203*** 

[0.009] [0.012] [0.010] [0.013] 
Social Services /Teaching -0.431*** -0.551*** -0.380*** -0.547*** 

[0.012] [0.033] [0.013] [0.034] 
Technology/Technician -0.183*** -0.202*** -0.163*** -0.189*** 

[0.008] [0.008] [0.008] [0.008] 
Art/Entertainment  -0.193*** -0.305*** -0.155*** -0.312*** 

[0.026] [0.032] [0.025] [0.033] 
Other Non-S&E -0.355*** -0.454*** -0.321*** -0.460*** 

 [0.011] [0.027] [0.011] [0.028] 
Primary Work Activity     
Applied Research    0.074*** 0.072*** 

   [0.009] [0.007] 



   
   

 55

Appendix II (Continued)
  

Basic Research    -0.096*** -0.095*** 
   [0.012] [0.011] 

Computer Applications   0.104*** 0.098*** 
  [0.008] [0.006] 

Development   0.130*** 0.130*** 
  [0.009] [0.006] 

Design of Process   0.098*** 0.104*** 
  [0.009] [0.006] 

Employee Relations   0.063*** 0.062*** 
   [0.011] [0.006] 

Supervision   0.181*** 0.179*** 
  [0.008] [0.005] 

Production /Maintenance   -0.051*** -0.052*** 
  [0.012] [0.007] 

Professional services   0.129*** 0.128*** 
  [0.009] [0.005] 

Sales/ Marketing   0.001 -0.001 
  [0.010] [0.005] 

Quality Management   0.063*** 0.062*** 
  [0.011] [0.007] 

Teaching   0.025*** 0.023*** 
   [0.010] [0.006] 

Accounting/Finance   0.071*** 0.069*** 
  [0.011] [0.006] 

Constant 10.305*** 10.450*** 10.283*** 10.491*** 
[0.016] [0.044] [0.019] [0.045] 

Observations 246,553 246,553 246,553 246,553 
Source: 1993-2006 SESTAT.  
Notes: The dependent variable is the log real annual salary. The regressions are weighted by SESTAT 
sampling weights and control for education, age group, experience, experience-squared, female, married, 
children, race, year, and region fixed effects. Robust standard errors are in brackets, clustered on 
individuals. * significant at 10%; ** significant at 5%; *** significant at 1%. The sample excludes part-
time and self-employed workers and those above age 65. Workers with missing salary information and 
those with real weekly salary less than half of the minimum wage are excluded. 
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 Appendix III 

Age-Earning Profile 

 
Source: 1993-2006 Science and Engineering Statistical Data System.  
Note: Weighted by SESTAT sampling weights. 
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