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Abstract 
 
In this paper, we reconcile the disparity between regional and national level estimates of 
the effect of immigration on native earnings.  The reconciliation derives from the fact that 
existing national level studies fail to adequately control for changes in other determinants 
of the wage structure that correspond closely with the skill distribution of immigrant 
shocks.  We focus specifically on the effect of accounting for incarceration trends.  Over 
the past thirty years, an increasing proportion of low skilled native workers have served 
time in prison, a development that has arguably harmed their employment prospects.  We 
show that the fraction of a given education-experience group that is immigrant is strongly 
correlated with the fraction of native born workers in the demographic group that is 
institutionalized.  Holding constant incarceration trends considerably diminishes the 
estimated magnitude of the reduced-form relationship between native labor market 
outcomes and the fraction in their skill cell that is immigrant. 
 
An alternative interpretation of these findings offered by Borjas, Grogger, and Hansen 
(2006) is that immigration-induced wage declines have pushed more men into criminal 
activity which, in turn, has increased the incarceration rate.  The authors present a model 
whereby the reduced form effect of immigration on incarceration reflects the product of 
(1) the effect of immigration on wages and (2) the elasticity of labor demand in the crime 
sector.  The latter elasticity gauges the extent to which the local crime market is able to 
absorb additional offenders as the quality of legitimate work opportunities (as measured 
by wages) diminishes.  While national level correlations presented by the authors are 
consistent with this interpretation, we show that the state level results are not.  Despite a 
sizable and statistically significant negative reduced-form effect of immigrant penetration 
on wages in state-level panel regressions, there is no statistically significant relationship 
between state-level immigrant shocks and state-level incarceration rates – i.e., despite an 
identifiable dose to state-level wages, there is no incarceration response.  Estimates of the 
elasticity of demand in the criminal sector using both the original state-level estimates 
presented in Borjas, Grogger, and Hansen (2006) as well as our replication and simple 
alternative specification of these regressions are essentially zero.  Thus, we conclude that 
immigration has had no impact on criminal activity among natives operating through 
labor market competition.  
 



1. Introduction 

Since the passage of the 1965 Immigration and Nationality Act, the United States has 

experienced a sustained inflow of foreign migrants.  These immigration flows increased the 

proportion of the U.S. resident population that is foreign born and has contributed 

disproportionately to U.S. population growth.1  Moreover, the source countries and relative skill 

profiles of this most recent wave of migrants differ markedly from those of previous immigrants.  

While most pre-1965 immigrants originated in southern and central Europe and had similar 

levels of educational attainment as U.S.-born natives, the most recent migrants come largely 

from Latin America and Southeast Asia and are on average relatively less educated (Borjas 1995, 

1999).2 

 Recent immigration trends coupled with the low average skill levels of recent immigrants 

have raised concerns that immigration to the U.S. has adversely affected the earning of the least 

skilled native workers.  Moreover, well-documented changes in the earnings distribution 

corresponding in time to this most recent wave – a notable increase in inequality, a sharp 

increase in the returns to work experience and formal education – are consistent with this 

conjecture.   

Despite the coincidence of these trends, however, empirical research has failed to yield 

consistent evidence of large adverse effects of immigration.  Studies that rely on geographically-

concentrated immigrant shocks (Card 1990, Hunt 1992, Friedberg 2001) as well as studies that 

                                                 
1 In 1970, the foreign-born accounted for 4.7 percent of the U.S. population, increasing to 10.4 percent by 2000.  
During these three decades, the resident immigrant population increased by 18.8 million, accounting for roughly 
one-quarter of overall population growth (U.S. Census Bureau 2000).  
2 The educational attainment distribution of immigrants is actually bimodal, with a large concentration of migrants 
with very low levels of educational attainment and a smaller mass of migrants with very high level of educational 
attainment.  For example, Card (2005) estimates that in 2000 roughly 38 percent of immigrants 18 to 64 years of age 
were high school dropouts compared to 15 percent of natives.  At the other extreme, 22 percent of such immigrants 
had at least a college degree compared with 23 percent of natives.  On average, however, immigrants in the U.S. 
have lower levels of completed schooling.   
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exploit cross-city variation in the relative size of the immigrant population (Altonji and Card 

1991, Pischke and Velling 1997, Card 2001) find either no or moderate effects of immigrants on 

native earnings and employment.3  However, to the extent that natives internally migrate away 

from areas with heavy concentrations of immigrants or that immigrants choose to locate in areas 

with strong labor markets, these estimates based on inter-regional variation in immigrant 

concentration may be positively biased.   

Based on this critique, several researchers have argued for approaching the question from the 

national level – i.e., a level of geographic aggregation likely to capture any inter-regional 

migratory responses of natives.  Borjas, Freeman, and Katz (1997) simulate the effects of recent 

immigration trends on native earnings assuming a national production function that aggregates 

labor of different skill levels, using extant estimates of the substitution elasticities between labor 

skill levels.  The authors argue that the magnitude of recent immigrant flows coupled with the 

particular skill composition of recent immigrants imply substantive negative effects of 

immigration on the earnings of relatively unskilled American workers.   

Borjas (2003) builds on this approach using national level data to perform a reduced form as 

well as a structural analysis of the effect of immigrants on the native U.S. wage structure.  Both 

the reduced form estimates of labor wage elasticities as well as the structural analysis find that 

the effect of immigrants on native earnings is considerably larger than (roughly double) the 

estimates from the existing regional research. 

In this paper, we demonstrate that these national level results are extremely sensitive to the 

inclusion of additional control variables and that adding one variable in particular yields 

reduced-form factor price elasticities from national level data that are comparable in magnitude 

                                                 
3 In fact, the finding of no or little effect is so pervasive in the cross-regional research that two prominent literature 
reviews on the topic concluded that there is little evidence of an adverse effect of immigration on native labor 
market outcomes in the U.S. (Friedberg and Hunt 1995, Smith and Edmonston 1997). 
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to those from inter-regional comparisons.  This reconciliation derives from the fact that existing 

national level studies fail to adequately account for changes in other determinants of the wage 

structure that correspond closely with the skill distribution of immigrant shocks.  We focus 

specifically on the effect of accounting for incarceration trends.  Over the past thirty years, an 

increasing proportion of low-skilled native workers have served time in prison, a development 

that has arguably harmed their employment prospects.  We show that the fraction of a given 

education-experience group that is immigrant is strongly correlated with the fraction of native 

born workers in the demographic group that are currently institutionalized.  Moreover, we find a 

strong negative correlation between the fraction of the group that is currently institutionalized 

and the earnings of the non-institutionalized members of the group.  Holding constant 

incarceration trends considerably diminishes the estimated magnitude of the reduced-form 

relationship between native labor market outcomes and the fraction in their skill-cell that is 

immigrant. 

An alternative interpretation of these findings offered by Borjas, Grogger, and Hansen (2006) 

is that immigration-induced wage declines have pushed more men into criminal activity which, 

in turn, has increased the incarceration rate.  The authors present a model whereby the reduced 

form effect of immigration on incarceration reflects the product of (1) the effect of immigration 

on wages and (2) the elasticity of labor demand in the crime sector.  The latter elasticity gauges 

the extent to which the local crime market is able to absorb additional offenders as the quality of 

legitimate work opportunities (as measured by wages) diminishes.  Given empirical estimates 

suggesting that the wage impact of immigration is comparable for black and white native 

workers coupled with the much larger increases in incarceration for black men in comparison to 

otherwise similar white men, this interpretation requires that the crime elasticity of demand for 
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blacks be much greater than the comparable elasticity for whites.  The authors speculate that 

developed drug markets in black neighborhoods are better able to absorb additional criminal 

labor than the illicit markets within which white men participate. 

 While national level correlations presented by the authors are consistent with this 

interpretation, we show that the state level results are not.  Despite a sizable and statistically 

significant negative reduced-form effect of immigrant penetration on wages in state-level panel 

regressions, there is no statistically significant relationship between state-level immigrant shocks 

and state-level incarceration rates – i.e., despite an identifiable dose to state-level wages, there is 

no incarceration response.  Estimates of the elasticity of demand in the criminal sector using both 

the original state-level estimates presented in Borjas, Grogger, and Hansen (2006) as well as our 

replication and simple alternative specification of these regressions are zero.  Moreover, there is 

no evidence at the state level that black men are more easily incorporated into criminal activity 

than white men.  Based on these results, we conclude that immigration has had no impact on 

criminal activity among natives operating through labor market competition.  

 

2. Immigration, Incarceration, and the Labor Market Prospects of Low-Skilled Workers 

  Simply stated, a large increase in a nation’s relative endowment of foreign-born workers 

should, under certain assumptions, suppress the wages of those workers most likely to be in 

competition with immigrants in the labor market.4  To the extent that the distribution of the 

foreign-born across skill grouping differs from that of natives, immigrants are likely to suppress 
                                                 
4 To be sure, in an open economy with few barriers to international trade and capital mobility, immigration need not 
impact relative factor prices.  In a two-country model, where factor endowments are fairly similar, trade, capital 
mobility, or international migration will serve to equalize factor prices internationally.  In such a model, whether 
international migration or some other exchange does so is irrelevant, as constraining migration will not prevent 
factor price equalization through trade or capital flows.  However, when factor endowments differ drastically and 
countries completely specialize in the production of certain goods, trade alone will not eliminate the wage 
differential between high and low wage nations, and thus immigration may impact the wage distribution of the 
receiving country. 
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the wages of those workers for whom they are most substitutable while having little effect or 

even increasing the wages of those natives with whom they are least alike.5  The educational 

attainment distribution of immigrants arriving over the past four decades has been 

disproportionately concentrated among the least education (those with less than a high school 

degree) and the most educated (college graduates, and those with advanced degrees), exhibiting 

greater variance and a lower average than the comparable distribution for natives.  In addition, 

immigrants tend to be younger on average, and for some national origin groupings, 

disproportionately male.  Thus, to the extent that recent immigration trends have impacted the 

wage structure, one would expect to observe declining native wages among the relatively young 

and the relatively less educated.6 

 The likely distributional effects of immigration are illustrated by the patterns in Figure 1.  

Based on data from the 1 percent 1960 and 1970 Public Use Microdata Samples (PUMS) of the 

U.S. Decennial Census of Housing and Population and the 5 percent 1980, 1990, and 2000 

PUMS samples, the figure displays the degree to which native men are in competition with the 

foreign born for each decade and by their position in the earnings distribution.  The figure is 

created as follows.  For each year, we first restrict the samples to adult native-born males who 

                                                 
5 Immigration may impact the wages of certain native skill groupings through several channels.  First, in a multi-
factor production process, certain native groups are likely to complement immigrant labor, such as bilingual natives 
or skilled craftsmen in construction.  In addition, to the extent that immigration reduces the overall capital-labor 
ratio in the short run, ensuing net capital formation will induce positive partial effects on the demand for all labor 
groups, and perhaps net positive effects for those natives for whom immigrants are not particularly substitutable.  
For a complete discussion of marginal wage effects associated with immigrant-induced capital accumulations see 
Ottaviano and Peri (2006, 2008).  
6 Interestingly, the degree to which recent immigration flows have altered relative factor proportions at the national 
level depends in part on how one defines the difference between high and low skilled workers.  If one bases this 
definition on detailed educational-attainment groups, such as the common four-group categorization of high school 
dropouts, high school graduates, some college, and college plus used here and in Borjas (2003, 2005) than the skill 
composition of recent waves of immigrants is markedly different from that of natives.  However, if one uses broader 
categorizations, such as high school or less and some college or more employed in Card and Lemieux (2001), recent 
immigration has had a more decidedly balanced impact on the nation’s factor proportions.  The correct 
categorization clearly depends on the degree of substitutability between workers of different levels of educational 
attainment (Ottaviano and Perri 2008).    
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are not enrolled in school.  The sample is then stratified into four educational groups (high 

school dropouts, high school graduates, some college, and college graduates) and eight work 

experience groups (1 to 5 years, 6 to 10 years, 11 to 15 years, 16 to 20 years, 21 to 25 years, 26 

to 30 years, 31 to 35 years, and 36 to 40 years).  We drop all observations with more than 40 

years of work experience.7  We then calculated average annual earnings for all native men with 

positive earnings by year, education, and work experience.  Using the 1960 earnings distribution, 

each education-experience cell is placed into one of five quintiles, thus providing the stratifying 

variable used in the figure. 

 The figure displays the fraction foreign born among all men (native and immigrant 

combined) in each education-experience-year group.  In 1960 and 1970 there is no clear 

relationship between the earnings of natives and labor market competition from immigrants.  In 

fact, age-experience groups of natives in both the bottom and top quintiles of the earnings 

distribution had high fractions immigrant within their labor market sector.  However, in later 

years a clearer ordering emerges.  The degree of competition between low-earning natives and 

immigrants in the bottom two quintiles intensifies considerably, while for the three higher 

earning groups, there are only slight increases. 

 The increase in the proportion immigrant among low-earning workers coupled with the 

increase in earnings inequality over this time period lends support to the hypothesis that 

immigrants have adversely affected of the earnings of low-wage natives.  In fact, the principal 

result in Borjas (2003) is the demonstration of strong partial correlations between average labor 

market outcomes for natives and the proportion immigrant in the corresponding education-

experience cell.  However, there have been other developments over the past four decades that 

                                                 
7 We assume that high school dropout start working at 17, high school graduates start working at 19, those with 
some college start working at 21, and that college graduate start working at 23.  These assumptions and the 
dimensions of this stratification are exactly the same as those used in Borjas (2003). 
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are likely to have had disproportionate impacts on the earnings of low-wage natives and that are 

also likely to be correlated with the degree of labor market competition from immigrants.  In this 

paper, we focus on the astounding increase in the fraction of low-skilled men who have served 

time in a state or federal prison. 

 Having served time is likely to negatively impact one’s earnings through a host of 

channels.  To begin, former inmates are likely to have fewer years of non-institutionalized work 

experience relative to those who have not been incarcerated.  The median prisoner serves 

roughly two years on a given prison term (Raphael and Stoll 2005) and many serve more than 

one term for any given court commitment (Raphael 2005).8  Thus, for any imputed age-education 

grouping, the higher the fraction that has served time the greater the disparity between actual and 

imputed labor market experience, a factor that is likely to suppress the average earnings of the 

defined demographic group.  Furthermore, serving time may negatively affect one’s stock of 

human capital through the depreciation of skills while idle or the erosion of soft skills among 

those who develop anti-social attitudes while incarcerated. 

In addition, many employers are reluctant to hire, or categorically exclude from 

consideration, job applicants that have criminal history records.  Holzer, Raphael, and Stoll 

(2007) find a consistent and strong reluctance on the part of employers of low-skilled workers to 

hire those with criminal history records, although a fair proportion of employers are willing to 

consider mitigating factors such as the severity of the offense and the length of time that has 

elapsed since release.  In addition, several recent audit studies of employer hiring patterns 

documents large negative effects of having a criminal history record on the likelihood of being 

called back following an interview (Pager 2003, Pager and Western 2005). 

                                                 
8 A court commitment refers to the court sentencing for a felony conviction.  A term in prison refers to prison spell.  
Most convicted felons serve more than one term per commitment, as a violation of parole conditions often results in 
subsequent prison spells past the initial incarceration. 
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Finally, being the member of a demographic group that has a high fraction of members 

with prior prison time is likely to adversely impact the labor market prospects of members of this 

group who do not have criminal history records via statistical discrimination.  For example, 

Holzer, Raphael, and Stoll (2006) show that employers who formally check the criminal 

background of job applicants are more likely to hire black workers, even after controlling for the 

racial composition of the applicant pool.  Moreover, this positive effect is greatest among those 

employers with the strongest stated aversion to ex-offenders.  The conclusions that the authors 

draw from these patterns is that in the absence of perfect information regarding prior criminal 

activity, employers use perceived correlates of past criminality to screen out applicants with 

criminal history records.  In a similar vein, Autor and Scarborough (2008) show that formal 

screening does not adversely effect the hiring of low-skilled minority workers, despite their 

observable lower average qualification, a pattern consistent with statistically discriminatory 

hiring. 

These factors – foregone labor market experience, human capital depreciation while 

incarcerated, the stigmatization of ex-offenders in the labor market, and statistical discrimination 

against workers from high offending groups – should suppresses the average wages and 

employment of workers in groups with large fractions that have served prior prison spells.  And 

indeed, the few studies that have tested for such effects find consistently negative effects of 

overall incarceration rates on labor market outcomes (see Holzer, Offner, and Sorensen 2005, 

and Raphael 2005). 

Unfortunately, one cannot measure the fraction of each demographic group with prior 

prison time using census data.  However, it is possible to measure the fraction of each group 

currently incarcerated, a variable that is likely to be highly correlated with the fraction of the 
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group that has served prison time in the past.  The decennial census enumerates both the 

institutionalized as well as the non-institutionalized population.  The PUMS for each census 

includes a flag for the institutionalized as well as micro-level information on age, education, race 

and all other information available for non-institutionalized long-form respondents.  Within the 

institutionalized population, one can separately identify individuals residing in non-military 

institutions.  This category includes inmates of federal and state prisons, local jail inmates, 

residents of inpatient mental hospitals, and residents of other non-aged institutions.  We use 

residence in a non-military institution as the principal indicator of incarceration.9,10 

Figure 2 presents the average proportion institutionalized for native-born men by year 

and by earnings quintile (using the 1960 distribution to classify each education-experience 

group).11  For 1960 through 1980, the average institutionalization rate is roughly stable for all 

quintiles as is the ordering.  In each of these earlier decades, the institutionalization rate for low-

wage men is considerably higher than for high-wage men, with figures for the lowest earning 

quintile hovering between 2.6 and 2.8 percent and comparable figures for the highest earning 

quintile ranges from 0.2 to 0.4 percent.  In 1990 and 2000, however, this difference widens 

considerably.  In 1990, the institutionalization rate for the bottom quintile increase to 4.2 percent 

and increase further to 6.6 percent in 2000.  There are similar yet smaller increases for quintiles 

two and three, and modest increases for quintile four.  The institutionalization rate for the 

highest-paid quintile remains stable over the forty-year period. 

                                                 
9 See Butcher and Piehl (1998) for an analysis of incarceration among immigrant men that also uses the group 
quarter variable to identify the incarcerated.  Raphael (2005) compares estimates of the institutionalized population 
from the census to estimates of the incarcerated populations from the National Prisoner Statistics tabulated in (Beck, 
Karberg, and Harrison (2002).  Given the inclusive nature of the census definition of institutionalization, the census 
estimates are slightly larger than the BJS numbers for groups defined by race and ethnicity.  Nonetheless, the two 
sets of estimates correspond quite closely and the differences are small.  
10 At the national level in 2001, the number of non-institutionalized men with prior prison histories (roughly 4.3 
million) is approximately 3.3 times the population of current prison inmates (1.3 million) (Bonczar 2003). 
11 We are effectively using the earnings of non-institutionalized employed men to impute the potential earnings of 
those in their education-experience cell that are currently institutionalized. 
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A comparison of figures 1 and 2 reveal very similar patterns in these two potential 

determinants of wages.  While the ordering of the immigrant competition variable is unstable 

over time, we do see very large increases in potential supply side pressure from immigration 

among the least skilled workers, and much smaller increases among higher paid workers.  

Similarly, the greatest increases in incarceration rates occur among the lowest earners, with 

basically no change among high-wage education-experience groups.  To explore the co-

occurrence of these trends further, Figures 3 and 4 present scatter plots of the immigrant 

competition variable against the proportion institutionalized.  Figure 3 presents a simple scatter 

pooling all five decades of data for all education-experience groups.  Figure 4 plots the decade-

to-decade change in the immigrant competition variable against the comparable changes in the 

proportion institutionalized, after adjusting the changes in both variables for decade-specific 

fixed effects.12 

Both figures reveal a strong correlation between the proportion of native-born men that 

are institutionalized and the proportion of all men in the experience-education group that are 

immigrant.  The levels scatter plot indicates an unconditional correlation of 0.81.  The scatter 

plot of the adjusted changes shows a correlation of 0.76.  Thus, at the national level, the standard 

measure of immigrant competition happens to coincide quite strongly with the proportion of 

native men that are currently institutionalized, and likely, that have been institutionalized in the 

past.  We now turn to an analysis of how accounting for this national trend affects national level 

estimates of the impacts of immigrants on native wages. 

 

3. Reduced-Form Estimates of the Effects of Immigrants on Native Labor Market  
Outcomes Using National Level Data 
                                                 
12 Scatter plots of the unadjusted decade changes are qualitatively similar and have a stronger correlation than the 
adjusted plot presented in Figure 4. 



 11

 
 In this section, we explore the effect of adjusting for incarceration trends on reduced-

form estimates of the elasticity of wages with respect to immigration-induced changes in labor 

supply.  Following Borjas (2003) we estimate the equation 

(1) 

where ejty  is an average labor market outcome for native men in education group e,  in 

experience group j, in year t, ejα  is an intercept for the education-experience group ej, etβ  

provides education specific time effects, and jtχ  provides experience group specific time effects.  

The variable ejtmigIm  is the key measure of immigrant competition and is computed by dividing 

the count of all male immigrants in the education/experience/year cell by the sum of immigrants 

and natives in the cell.  Finally, ejtInst  is the fraction of natives in the cell that are currently 

institutionalized (our proxy for the fraction with prior prison spells). 

 We estimate equation (1) using data from the 1960 through 2000 PUMS files. Again, the 

sample is restricted to men with one to forty years of labor market experience.  We use this 

sample to calculate average outcomes for groups stratified into cells defined by all possible 

combinations of the four educational attainment groups and eight experience groups discussed 

above.  We then analyze the effects of immigration competition on three native labor market 

outcomes: average log of annual earnings, average log of weekly earnings, and the fraction of the 

prior year employed.  For the log annual and weekly earnings variables, the sample is necessarily 

restricted to those with positive earnings.  We use all non-institutionalized native men to 

calculate the proportion of the previous year employed (dividing weeks worked by 52). 

 Our principal strategy in this section is to estimate Equation (1) for our three dependent 

variables with and without controlling for the proportion institutionalized using national level 

ejtejtejtjtetejejt Instmigy ενδχβα +++++= Im
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data.  Such national level estimates identify the effect of immigration on native outcomes using 

variation within education-experience groups over time in immigrant penetration and should not 

be subject to a diffusion bias operating through the internal migration choices of natives.13  Table 

1 presents the results of this exercise.  Panel A presents regression results using ordinary least 

squares.  Panel B presents estimation results where the models are weighted by the sum of the 

sample weights within each cell.  The reported standard errors in all models are adjusted for 

potential clustering within experience-education cells.   

The un-weighted regression estimates that do not adjust for incarceration trends show 

strong negative and significant effects of the proportion immigrant on all three native labor 

market outcomes and are very close to the estimates presented in Borjas (2003).  However, 

controlling for institutionalization rates diminishes these effects considerably.  For average log 

annual earnings, adjusting for institutionalization cuts the coefficient by 40 percent.  For weekly 

earnings, the marginal effect of immigration is nearly halved.  The adjustment does not affect 

national level estimates of the immigration-employment effect.  In fact, holding constant 

incarceration rates leads to a small yet poorly measured increase in the magnitude of the effect of 

immigration on employment. 

 The weighted regression estimates reveal even greater sensitivity of the estimated 

immigration effects to omitting institutionalization rates.  For the log-annual earnings models, 

adjusting for institutionalization rates diminished the immigration effect by nearly three quarters.  

For weekly earnings, this effect is reduced to zero (though an imprecisely measured zero).  
                                                 
13 Note, when the dependent variable equals wages, the inclusion of education-experience fixed effects and 
education-time effects yields a partial correlation that is inversely proportional to the elasticity of substitution 
between workers of different experience levels within education groups, holding the capital stock constant and 
assuming that labor is aggregated and transformed into output within a nested CES production technology.  This 
reduced form coefficient will not reflect either the short or long run factor price elasticity of native wages in 
response to an immigration-induced labor supply shock, as such a shock will further impact own wages through its 
effect on the overall supply of workers within an education group, an effect on the overall labor supply aggregate, 
and an effect on the capital stock.  See Ottaviano and Perri (2006, 2008) for a discussion of this point. 
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Again, the estimated effect of immigrants on native employment is not affected by controlling 

for institutionalization rates. 

 To interpret these results, it is useful to convert the coefficient estimates in Table 1 into 

something approximating the elasticity of native wages with respect to immigrant induced labor 

supply shocks.  Borjas (2003) provides a simple derivation for doing so.  Let Mejt be the number 

of immigrants in group ejt, Nejt be the corresponding count of natives, and mejt be defined by Mejt/ 

Nejt where mejt is interpreted as the proportional extent to which immigrants increase the supply 

of labor for native group ejt.  For the wage and earnings models, the coefficient δ in equation (1) 

provides the estimate of the partial derivate of log earnings with respect to the proportion 

immigrant.  To calculate the effect of a proportional increase in labor supply on native earnings, 

one needs to further calculate the derivative of the proportion immigrant with respect to mejt.  

Doing so14 yields a marginal effect of a change in mejt on log earnings of  

(2) 

 

In our data from the 2000 census, the weighted average value of mejt is 0.152.  Thus multiplying 

the coefficient on proportion immigrant in Table 1 by 0.75 provides an estimate of the wage-

supply elasticity. 

 For the log-annual earnings estimates in Panel B, the first specification suggests an 

elasticity estimate of -0.53 – that is to say, an immigration induced 10 percent increase in labor 

supply results in a 5 percent decrease in annual earnings.  Adjusting for institutionalization rates 

                                                 
14 Since 
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reduced this estimate to –0.142.  For the un-weighted models, the log annual earnings-supply 

elasticity estimates decline from –0.688 to –0.412.  For the weighted weekly earnings estimates, 

the elasticity estimate declines from –0.309 to zero.   For the weekly earnings estimates from the 

un-weighted results, the elasticity estimates declined from –0.42 to –0.23.  Thus in all models, 

accounting for institutionalization trends leads to an appreciably lower elasticity estimates. 

 Table 2 provides comparable estimation results where the models are estimated 

separately by educational attainment level.  Here we only present the weighted least squares 

regression results.  Again, the model results omitting institutionalization rate parallel those of 

Borjas (2003).  For annual earnings, the models omitting institutionalization rates reveal large 

negative effects of immigration for lesser educated workers (largest for high school graduates), 

an insignificant effect for those with some college, and a positive and significant effect for 

college graduates.  Holding constant the proportion institutionalized does not affect the 

immigration estimate for high school dropouts, wipes out the immigration effect for high school 

graduates, and increases the positive effects of immigration on earnings for higher educated 

workers.  We observe comparable results for the log weekly earnings models.  Again, we find 

little impact of adjusting for institutionalization rates on the immigration-employment effects in 

these models.  However, unlike the models in Table 1, we find no evidence of a negative effect 

of immigration on employment in any of the models, with and without controlling for 

institutionalization. 

 

4. Reduced-Form Estimates of the Effects of Immigrants on Native Labor Market  
Outcomes Using State Level Data 
 
 The emphasis in Borjas (2003) and Borjas, Freeman, and Katz (1997) on national level 

analysis is driven by the author’s aforementioned concerns regarding the bias to regional 
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estimates of immigrant competition effects driven by the inter-regional mobility of natives.  A 

key result in Borjas (2003) is that when the reduced form regressions presented above are 

estimated at the state level, the implied factor price elasticities are considerably smaller.  One 

interpretation of this difference in results is that the shock to any one state associated with 

international migration is passed through to other states, and thus a geographically disaggregated 

research design will necessarily understate the labor market effects of immigration. 

 An alternative interpretation based on the findings in Tables 1 and 2 is that a state level 

analysis permits more precise adjustment for national trends in other determinants of wage and 

employment patterns, adjustments that are not possible in the national level models.  In other 

words, the immigration share variable in the national level regressions is partially proxying for 

these omitted factors.  For example, if we re-tabulate our group averages of native outcomes, 

immigration shares, and native institutionalization rates at the state level, equation (1) can be 

augmented to better control for national level changes in the returns to education and experience.  

Adding states (indexed by r) as a fourth dimension of variation permits estimating the model 

(3) 

 

where the model includes fixed effects for all possible two-way interactions of the dimensions of 

the panel as well as a complete set of education-experience-year fixed effects (denoted by ejtγ ).  

Note, the inclusion of additional two-way interaction between education and state and experience 

and state as well as state and time further adjust the data for any inter-regional differences in 

native earnings that may be correlated with immigrant share variable.  Most importantly, the 

three-way interaction fixed effects for specific education-experience-time cells allows adjusting 

ejrtejrtejrtejtrtjrjteretejejrt Instmigy ενδγϖϕφχβα +++++++++= Im
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the data for all national level changes (such as national level trends in institutionalization rates) 

that may be correlated with the immigrant share variable.15   

 Interestingly, the correlation between changes in immigration shares and 

institutionalization rates are considerably weaker when measured at the state level.  Figure 5 

presents a scatter plot of decade-to-decade changes in immigration shares against changes in 

institutionalization rates, where the unit of analysis is the decade change in the state-experience-

education cells over the period 1960 to 2000.  Both series have been adjusted for decade-fixed 

effects.  The correlation between these two variables is considerably weaker (0.25) than the 

correlation observed in the national data.  Thus, one would expect the estimated effects of 

immigrant shares to be less sensitive to the omission of the institutionalization rate. 

 An interesting exercise is to compare the results from estimation of the state level 

equation (3) to those from the national level model given by equation (1) with and without 

adjusting for institutionalization rates.  To the extent that the immigration effect estimates in 

Table 1 controlling for incarceration trends are comparable in magnitude to the estimates using 

equation (3) and not controlling for incarceration, than the disparity between national and state 

level estimates presented in Borjas (2003) more likely reflects omitted variables at the national 

level that can be controlled for through fixed effects in a state level model. 

 Table 3 presents results from weighted least squares estimates of equation (3) using state 

level data.   For each outcome, the table presents results for four model specifications.  The first 

two columns of each panel present model estimates that include complete sets of two-way 

interaction fixed effects covering all dimensions of the panel.  The third and fourth columns 

                                                 
15Card and Lemieux (2001) show that the changes in the returns to education during the 1980s were not constant 
across the age distribution.  Being able to non-parametrically control for these changes at the state level by 
interacting education/experience dummies with time dummies is clearly an improvement over the education-time 
effects and experience-time effects that are possible in a national level analysis. 
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present estimates that include all two-way fixed effects and a complete set of three-way 

interaction fixed effects for education, experience, and year.  The results for log annual earnings 

show significant negative effects of the immigrant share on earnings that decline slightly when 

institutionalization rates are added to the specification.  For example, in the model omitting 

education/experience/time effects, adding institutionalization rates causes a decline in the 

immigration coefficient from -0.24 to -0.19.  The comparable figures in the models including the 

three-way interaction terms are -0.22 and -0.20.  The institutionalization rates exert significant 

and negative effects on annual earnings in all models.  However, inclusion of this variable causes 

only modest declines in the estimated effect of immigration (consistent with the weaker observed 

inter-variable correlation in Figure 5). 

 There are several interesting patterns in these annual wage results that bear mentioning.  

First, the estimated effects of immigration share (ranging from -0.19 to -0.24) do not differ from 

the corresponding point estimate from the national level regressions that controls for 

institutionalization rates (-0.188 in Table 1, although this effect is quite imprecisely measured).  

Thus, once institutionalization is added to the national model, the state level and national level 

estimates are consistent with one another. 

 Second, while the institutionalization rate exerts a significant and negative effect on 

annual earnings in the models in Table 3, the point estimates of its marginal effect in the state 

level regressions (ranging from -0.37 to -0.74) are considerably lower than the point estimate 

from the corresponding weighted regression using national level data (approximately -2).  This 

disparity in magnitude for incarceration rates is surely not driven by the endogenous residential 

choices of natives.  The more likely explanation is that in a national level analysis with sparse 
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controls for the myriad of factors affecting the wage distribution over the past four decades, the 

institutionalization rate is partially proxying for these omitted variables. 

 The results for log weekly earnings are comparable.  The point estimates for the effects of 

immigrant share are all negative and significant and range from -0.16 to -0.19.  Again, these 

estimates are consistent with the national level estimates controlling for institutionalization 

(which is essentially zero in Table 1).  Converting these effects to native wage/immigrant supply 

elasticities suggests that a 10 percent immigration-induced increase in supply results in a 

reduction in native wages ranging from 1.2 to 1.4 percent.  Note, these values are essentially in 

line with the findings from cross-regional studies of the wage effects of immigration.16  Again, 

institutionalization exerts significant negative effects on weekly wages in both models in Table 

3.  The point estimates are lower than those reported in Table 1 and decline when education-

experience-time effects are added to the model. 

 The results for the fraction of the year employed differ considerably from those presented 

in Table 1.  First, in contrast to the results for the national level models, institutionalization rates 

exert strong negative effects on employment in all specifications.  Second, the coefficients on 

immigrant share are considerably smaller than the corresponding national estimates. 

 

5. Is Immigration Causing the Increase in Incarceration Rates? 

 The empirical results thus far have demonstrated several patterns.  First, using variation 

across skill groups and over time at the national level, we demonstrate a strong correlation 

between the changes in the share of men foreign born and the proportion of natives that are 

incarcerated.  Second, we show that adding the proportion of natives incarcerated to the national 

                                                 
16 Card (2001) finds wage-supply elasticities ranging from -0.1 to -0.15.  Altonji and Card (1990) report an elasticity 
estimate of approximately -0.1.   
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level earnings models greatly attenuates the partial effect of immigrant penetration on earnings.  

Finally, we show that these alternative national estimates of the effect of immigrants on native 

earnings are comparable in magnitude to reduced form estimates using state-level data.   The 

state-level model results are robust to controlling for state level incarceration rates, as changes in 

immigrant penetration and incarceration rates at the state level are only weakly correlated. 

 In a recent working paper, Borjas, Grogger, and Hansen (2006) (hereafter referred to as 

BGH (2006)) offer an alternative interpretation of the national level relationship between 

changes in immigrant penetration across skill groups and changes in native incarceration rates.  

The authors present a model whereby individuals rationally choose to either work, participate in 

crime, or not participate in either the legitimate or illegitimate markets based on a comparison of 

the returns to working in both sectors and the personal valuation of leisure time.  The 

hypothesized connection between immigration and incarceration operates through the following 

channel.  An immigration-induced supply shock lowers wages in the legal labor market, 

increasing the relative returns to crime and the relative attractiveness of leisure.  In response to 

the shock, some natives withdraw from the labor market and move into either criminal activity or 

idleness.  A relatively larger proportion of these marginal natives will become criminals when 

the illegitimate market can easily absorb additional criminal participants – i.e., when the demand 

curve for criminal labor is fairly elastic.  In the face of an inelastic demand curve in the crime 

sector (due to say a rapidly vanishing stock of criminal opportunities), returns to criminal activity 

will decline quickly with additional participants driving those natives on the margin into 

idleness.  Thus, this model predicts that greater labor market competition with immigrants will 

(1) lower the legitimate wages of native, (2) increase the proportion of natives not employed, and 
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(3) increase the proportion of natives incarcerated.  The latter finding requires that participation 

in criminal activity increase the risk of incarceration, a clearly plausible assumption. 

 With regards to the results presented in the previous section, the implicit critique of our 

findings raised by BGH (2006) is obvious.  To the extent that native incarceration rates are being 

determined by immigration-induced wage changes, or wage changes more generally, the native 

incarceration rate is endogenous and does not belong on the right hand side of the regression 

equation.  Absent an instrument for incarceration rates in the national level equation, either our 

interpretation of these patterns or the interpretation offered in BGH (2006) is consistent with the 

data. 

 Nonetheless, there are several aspects of recent wage and incarceration trends that pose 

problems for this alternative interpretation.  First, much of the increase in incarceration rates post 

1980 can be explained by increases in the likelihood of serving time conditional on committing 

specific crimes as well as an increase in the expected value of time served within offense 

categories.  As the incarceration risk and time served conditional on crime committed are largely 

policy variables, these facts suggest that the lion’s share of the increase in incarceration is being 

driven by policy rather than behavioral determinants.  Indeed, Raphael and Stoll (2007) show 

that at least 85 percent, and perhaps more, of the increase in incarceration is attributable to stiffer 

sentencing policies along both the extensive and intensive margins. 

Second, a close examination of Figure 2 reveals incarceration increases during the 1990s 

that are comparable in magnitude to those experienced during the 1980s, despite the fact that 

wage declines for the least skilled were considerably larger during the earlier periods relative to 

the latter.  This fact is further illustrated in Table 4 which presents the average log weekly 

earnings for each year and each of the four educational groupings along side the comparable 
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institutionalization levels.  For the least skilled workers, the largest increases in incarceration 

occur during the 1990s while the largest earnings declines occur during the 1980s.  In fact, wage 

changes across decades for this group appear unrelated to changes in incarceration rates in most 

instances, with the strong earnings growth during the 1960s corresponding to a slight increase in 

the incarceration rate and the beginning of the earnings decline during the 1970s corresponding 

to a small increase that appears to be a continuation of trend.  Similarly, for high school 

graduates, the earnings loss during the 1980s (approximately 14 percent) is much larger than the 

earnings loss during the subsequent decade (roughly 6 percent) yet the increase in incarceration 

is comparable in both decades.  In sum, there are several instances in the table where large 

changes in wages are not matched by the corresponding changes in incarceration rates that their 

theory would predict.  Moreover, over the period when incarceration rates are rising (post-1980), 

the largest increases in incarceration correspond to the smallest wage losses. 

Third, despite the fact that otherwise similar blacks and white male workers experienced 

similar wage changes post-1980 (Juhn 2003, Juhn and Potter 2006, Raphael 2007), blacks 

experienced much larger increases in incarceration rates.  Within the context of the BGH (2006) 

model, this racial disparity requires that blacks face a criminal labor market characterized by a 

more elastic labor-demand curve than that of the criminal labor market faced by whites.  The 

authors argue that the criminal markets in black neighborhoods are substantially more developed 

than those in white neighborhoods and are thus better able to absorb additional participants.  One 

might counter, however, that with the greater concentration of wealth in white neighborhoods, 

and the apparently lower base offending rate among whites (Raphael and Sills 2005) lucrative 

criminal opportunities are perhaps more available to the marginal white criminal.  In the end, 
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there are no strong arguments that would lead one a priori to suppose that the structure of these 

markets differ by the race of the participant. 

Finally, and perhaps most importantly, despite the authors’ assertion to the contrary the 

state level empirical patterns that both we and they present are inconsistent with a reverse causal 

effect of immigration on incarceration rates operating through wages.  In fact, given the 

significant, albeit smaller, effect of immigration on weekly wages in the state level regression 

analysis documented in the previous section, state level estimates of the relationship between 

immigration and incarceration provide a direct specification test of the model offered in BGH 

(2006). 

To elaborate on this point, we briefly discuss the theoretical model in BGH (2006) and 

the national and state level reduced form regressions that directly follow.  The model assumes 

that within skills groups, black workers, white workers, and immigrants are perfect substitutes 

and that while native workers of all races participate in criminal activity, immigrants do not.  The 

elasticity of demand in the legitimate labor market is constrained to being constant across all 

racial/nativity groups while the elasticity of demand in the criminal sector as well as the demand 

elasticity for leisure are permitted to vary.  The solution of this model using national level data 

provides four reduced form equations relating wages, the number of natives participating in 

criminal activity, the number of natives idle, and the stock of employed natives to the immigrant 

induced supply shock.  For our purposes, we focus on the two equations pertaining to wages and 

criminal activity. 

For native workers in racial group i and in skill group s the model implies17 

 

                                                 
17 Here, we do not present the full model and focus only on the reduced form equations that the authors estimate.   
Nonetheless, the theory behind the derivations of these reduced form equations is straightforward and easy to 
discuss.  For a complete description of the model, see Borjas, Grogger, and Hansen (2006). 
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(4a) 

(4b) 

 

where wis is the legitimate wage for workers in racial group i and skill group s, w*
is is the 

legitimate wage prior to any immigration shock, ms is the immigration supply shock equal to the 

ratio of immigrant workers in skill group s, Ms, to the stock of native workers in skill group s 

prior to the influx of immigrants, N*
fs, Nics is the number of natives of type is that engage in 

criminal activity, and N*
ics is the comparable stock of natives pre-immigration.  The key 

parameters in these two equations are the factor price elasticity in the formal labor market, ηf <0, 

equal to the inverse of the labor demand elasticity, and the factor price elasticity in the criminal 

market, ηic<0, equal to the inverse of the labor demand elasticity in the criminal sector.  The final 

parameter, 1≥ ρ ≥0 is an elasticity-weighted measure of the market sector participation rates of 

natives.  This parameter dulls the responsiveness of factor prices to supply shocks relative to 

what we would otherwise observe if labor supply was perfectly inelastic. 

 Equations (4a) and (4b) clearly describe the hypothesized connection between 

immigration supply shocks and incarceration among natives.  The reduced-form effect of the 

supply shock on formal sector wages is given by the product of the factor price elasticity and the 

participation rate, ηfρ.  The effect on legitimate wages will be larger the smaller the formal sector 

elasticity of demand (or equivalently, the larger in absolute value is ηf).   

The reduced form effect of the immigrant shock on the log of the stock of natives 

participating in crime is given by the product of the effect of immigration on legitimate wages, 

ηfρ, and the elasticity of demand for labor in the criminal sector, 1/ηic.  A larger (more negative) 

elasticity in the crime sector translates into a larger increase in the stock of natives participating 
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in crime caused by any given immigration-induced supply shock.  To the extent that participating 

in crime elevates the risk of incarceration, equation (4b) implies a direct causal effect of 

immigration on the incarceration rate.  Estimating the reduced-form coefficients in these two 

equations permits one to isolate the elasticity of demand in the crime sector (specifically, by 

taking the ratio of the coefficient on the immigration shock in (4b) to that on the immigration 

shock in (4a), yielding 1/ηic).  

 BGH (2006) estimate equations similar to (4a) and (4b) using census data comparable to 

that presented in the first half of this paper.18  Given the assumption that the crime demand 

elasticity varies by race, the equations must be estimated separately by racial group, with the 

model predicting similar regression coefficients on the immigrant supply shock variable across 

racial groups in the wage equations but larger coefficients for black men in models where the 

dependent variable is the incarceration rate.  With national level data, this is precisely what BGH 

(2006) find. 

 However, the empirical support for this model evaporates once one focuses on the 

relationship between incarceration and immigration at the state level.  To see this, consider the 

extension of the model to the state level presented by the authors.  Building on the model of 

native internal migration in Borjas (2006), BGH extend the three sector model by incorporating a 

discrete set of regional economies (indexed by r), a geographically unbalanced distribution of 

immigration supply shocks, and a less-than-perfect migratory response of natives to 

immigration-induced regional wage disparities.  The reduced form equation for regional wages 

and regional native stocks in each of the three possible sectors (legitimately employed, 

                                                 
18 The definitions of experience and education groupings are identical as are the years under study.  BGH (2006) 
however, tabulates separate wage and employment outcomes by race.   The model results presented below similarly 
add race as an additional dimension. Also, BGH (2006) include wage earners and self-employed workers in the 
sample, while Borjas (2003) only includes wage earners.   To be consistent with BGH (2006), we tabulate weekly 
earnings based on the sum of wage and salary income and business and farm income. 
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criminally engaged, idle) will now depend on both the regional immigrant supply shock as well 

as the national immigrant supply shock for a given skill group.  For wages and the stock of 

natives participating in crime, the derived reduced form relationships are given by the equations 

(5a) 

(5b) 

 

where all variables are defined as above but wages and the stock of criminal participants vary at 

the racial group (i), state (r), skill (s), and year (t) level, and the right hand side of the equation 

depends on both the regional supply shock to skill group s caused by immigration (mrst) as well 

as the national immigration-induced supply shock to this group (mst).  The only additional 

parameter in equations (5a) and (5b) is σ.  This parameter measures the elasticity of native inter-

regional migration in response to regional wage disparities created by regionally-imbalanced 

immigration flows.   

The impact of this migratory response on the regional effect of immigration on wages is 

evident by looking at the coefficient in the wage equation (5a) on the regional migration shock, 

mrst.  The regional wage effect of the immigration shock is equal to the reduced form wage effect 

observed in the national level wage regression, ηfρ, multiplied by an adjustment factor (1+σηf ρ), 

where in both Borjas (2006) and BGH (2006), it is assumed that 0 < (1+σηf ρ) < 1.  Since ηf ρ <0, 

this adjustment factor is smaller the greater the internal migration response of natives to regional 

wage differences.  In other words, the more responsive native migration is to regional 

immigration shocks, the weaker the correlation between native wages measured at the sub-

national level and local immigration shocks.  Similarly, equation (5b) displays a comparable 
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muted relationship between regional immigration shocks and regional changes in the stock of 

natives engaging in criminal behavior. 

Despite the smaller effects at the regional level, to the extent that there is a significant 

regional effect on wages one can still use the state-level regression to identify the elasticity of 

demand in the criminal sector.  In fact, taking the ratio of the coefficient on regional immigration 

shock in the crime equation (5b) to the comparable coefficient in the wage equation (5a) again 

gives the labor demand elasticity in the crime sector, 1/ηic.  Indeed, if the model offered in BGH 

is correct, this ratio should match the comparable estimate one obtains by constructing the 

similar ratio from the national level regressions specified in equations (4a) and (4b). 

However, we know from the results already presented that this cannot be the case.  Using 

national level data, the regressions in Table 1 (omitting institutionalization from the 

specification) finds strong statistically significant relationships between immigrant penetration in 

a native skill group on native earnings outcomes while Figures 3 and 4 demonstrate a strong 

positive relationship between changes in immigrant penetration and changes in incarceration.  In 

combination, these two patterns suggest an elastic labor demand curve in the crime sector.  By 

contrast, the regression results in Table 3 shows a statistically-significant (yet smaller) effect of 

immigration on native earnings outcomes at the state level while Figure 5 demonstrates a weak 

relationship between changes in immigrant penetration and changes in native incarceration rates 

at the state level.  In combination, these results suggest an elastic demand curve for crime using 

the national level correlation but an inelastic labor demand curve in the crime sector using the 

state level results. 

To make this point more formally, we estimate various specifications of equations (4a), 

(4b), (5a), and (5b) and reproduce the estimation results from BGH (2006) in order to highlight 
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the inconsistency between the national-level and state-level results.  With regards to the national-

level models, we estimate the regression equation 

 

(6a) 

 

(6b) 

where (6a) uses the log weekly earnings as the dependent variable and (6b) provides the 

grouped-logit specification for the institutionalization rate, and where the subscripts are defined 

as in the first half of this paper.19  The interaction of education groups (indexed by e) and 

experience groups (indexed by j) define skill groupings.  The variable Immigejt is the proportion 

of the skill group ej that is immigrant and each specification includes education-experience, 

education-time, and experience-time fixed effects.  Equations (6a) and (6b) are estimated 

separately for white and black native-born males.  As in BGH (2006), we present separate 

estimates by race to provide a test of the hypothesis that the elasticity of demand in the criminal 

sector is higher for blacks than whites.  After estimating (6a) and (6b), the labor demand 

elasticity in the crime sector can be estimate by multiplying the ratio of coefficient 

estimates,
∧∧

01/δδ , by one minus the average group incarceration rate.20 

 To estimate the state-level equations, we pursue two separate approaches.  Note, the 

reduced form relationships in (5a) and (5b) include the national-level immigrant-penetration 

shock in the specification.  This variable varies with skill-group and time but not with region.  

                                                 
19 We employ a grouped-logit estimator to maintain consistency with BGH (2006). 
20 The elasticity is not equal to the simple ratio due to the fact that the dependent variable in equation (6b) is the  
log-odds ratio for the incarceration rate and not the log stock of criminals.  The appendix demonstrates that under 
the assumption that the number of incarcerated in a given skill group equals the stock of criminals for this group, 
labor demand elasticity in the criminal sector will be proportional to the ratio of the reduced-form coefficients in 
(6a) and (6b). 
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Following Borjas (2006) one can proxy for this national-level variable by including a set of fixed 

effects defined by the interaction of skill groupings and time.  Thus, we first estimate (5a) and 

(5b) using the specification 

(7a) 

(7b) 

 

where the subscript r has been added to denote the state level variation in the data, and the 

models include fixed effects for education-experience-time groups (effectively capturing the 

national-level group specific immigration shock), education-experience-state groups, and state-

time groups.  A comparison of the implicit criminal labor demand elasticity from estimating (7a) 

and (7b) to the comparable implied elasticity from estimating (6a) and (6b) provides an 

assessment of whether the state-level evidence supports the BGH (2006) interpretation of the 

national-level correlations. 

The alternative specification presented in BGH (2006) is to omit the interacted fixed 

effects between skill groupings (defined by ej) and time and to include the immigrant penetration 

variable measured at the skill group-time level along with the immigrant penetration variable 

measured at the skill-group-state-time level.  Specifying the regressions in this manner gives 

 

(8a) 

 

(8b) 
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where the specification now includes the immigration shock measured at the higher level of 

aggregation.  Specified in this manner, the state-level regression provides an alternative test of 

whether the state-level patterns support the theoretical model presented in BGH (2006).  In the 

reduced-form equations (5a) and (5b), we have already noted that taking the ratio of the 

coefficient on the state-level immigration shock in the crime equation to the comparable 

coefficient in the wage equation yields a number proportional to the labor demand elasticity in 

the crime sector.  However, calculating the same ratio using the coefficients on the national level 

immigration shock yields the same quantity.  Thus, the BGH (2006) model implies that once we 

estimate equations (8a) and (8b), we should find that 
∧∧∧∧

= 0101 // γγδδ .  To the extent that this is 

not the case, the model is rejected by the data. 

 Table 5 presents several estimates of the national level reduced form regressions given by 

equations (6a) and (6b) as well as estimates of the state-level reduced form equations specified in 

equations (7a) and (7b) that include time-skill group fixed effects to capture the omitted national 

level immigration shock variable.  Column (1) reports the coefficient on immigrant penetration 

variable, column (2) reports the marginal effect of the immigration shock variable on the 

institutionalization probability, while column (3) calculate the labor demand elasticity in the 

criminal sector according to the derivation in the appendix.  The model presents three sets of 

results: (1) the original national-level estimates presented in BGH (2006),21 (2) our attempt to 

reproduce the national-level results in BGH (2006), and (3) our state-level estimates of equations 

                                                 
21 BGH (2006) present a number of additional model specifications in addition to those presented in Tables 5 and 6.  
In particular, they present results from an instrumental variables model, results controlling for an indicator of crack 
cocaine usage, and results that restrict the education-experience-time interactions to allow for a structural break post 
1980.  Their estimation results are fairly constant across specifications. 
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(7a) and (7b).  For all three sets of estimates, we present separate estimation results for black and 

white males.  In all models, we use a weighting scheme similar to that used in BGH (2006).22 

 Beginning with the national-level results, both the original results in BGH (2006) as well 

as our reproduction find marginal wage effects of the immigrant shock variable that are 

comparable.  The BGH (2006) models indicate significant positive effect of immigration on 

black incarceration yet insignificant effects for whites.  While our point estimates are 

qualitatively similar to those of BGH, our standard errors are somewhat larger, and thus the 

effect of immigration on the incarceration rate for blacks is no longer significant.  Focusing on 

the point estimates, however, both imply that the elasticity of demand in the criminal sector is 

much larger for blacks than whites (a necessary condition for their model to offer a partial 

explanation of racially-disparate trends in incarceration rates). 

 The state-level regressions, however, yield contrasting results.  As with our estimates 

discussed above, the marginal effects of immigration are substantially smaller.  Nonetheless, 

these wage effects are highly significant and precisely measured for both black and white men.  

The marginal effects of changes in immigration on incarceration are effectively zero for both 

black and white men with small identical negative point estimates for both.  The elasticity 

estimates in the final column have the wrong sign and is larger for whites than for blacks.  Thus, 

the empirical estimation of the state level relationships derived directly from the model presented 

in BGH (2006) do not support their interpretation of the national level correlations. 

  Table 6 presents estimates of the alternative empirical specification of the state-level 

reduced-form equations in (8a) and (8b).  Columns (1) and (2) present the coefficients on the 

state and national-level immigration shock variables (respectively) for the wage equation (8a) 

                                                 
22 BGH (2006) adjust the cell weights such that within census year, cell-weight sum to one.  We use a similar 
weighting scheme in our reproduction of their base specification and in our additional state-level model presented in 
Table 5. 
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while columns (3) and (4) present the corresponding marginal effects on the probability of 

incarceration.  The next column presents the implied demand elasticity in the crime labor market 

using the state level effects while the final column presents the comparable tabulations using the 

national level effects.  Again, we present separate estimation results by race.  The first set of 

results is reproduced from BGH (2006).  The second set of results is our attempted reproduction. 

 Both sets of results support the contention that the state-level correlations reject the 

model offered by BGH (2006).  For both black and white male workers, there are smaller, yet 

statistically significant (at the one percent level) and precisely measured effects of the state-level 

immigrant shock variable on log weekly wages.  The coefficients on the national-level immigrant 

shock variable in the wage equations are larger (in absolute value).  In contrast, in both the BGH 

results and our reproduction, the marginal effects on incarceration of the state-level immigrant 

shock variable are statistically insignificant, with very small point estimates.  That is to say, 

despite highly significant negative effects of state-level immigration shocks on state-level wages, 

there is no measurable effect on state-level incarceration rates for either black or white males.  In 

both sets of results, the implied labor demand elasticity in the criminal sector using the state-

level variation differ markedly from the comparable elasticity using the national level variation 

(with the relatively large elasticity on the state level variables from the BGH results dependent 

on a statistically insignificant relationship between the proportion immigrant and native 

incarceration).   

Based on these patterns, we conclude that the contention that immigration is in part 

driving national incarceration trends does not survive a simple specification check implied by the 

author’s own theoretical model, and that immigration is unrelated to the massive increase in 

native incarceration rates over the past three decades. 
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6. Conclusion 

The findings of this paper are several.  First, in a reduced form analysis of native labor 

market outcomes using national level data, we find that the predicted effect of immigration on 

native earnings is quite sensitive to controls for at least one other determinant of wages, namely 

the native incarceration rate.  Adjusting for incarceration rates diminishes the estimated 

immigration effect on annual earnings and wages.  In fact, after the inclusion of this single 

additional explanatory variable, the implied earnings effects of immigrants from national level 

regressions are comparable in magnitude to the much smaller effects found in a state level panel 

analysis. 

Second, we demonstrate that within the context of the theoretical model offered in BGH 

(2006), a significant effect of immigration on state level wages should induce a proportionally 

comparable effect on native incarceration rates when compared with the incarceration response 

in national level data.  The lack of such an impact on incarceration rates leads us to reject the 

hypothesis that immigration is in part driving recent native incarceration trends.  

Given that male immigrants account for roughly fifteen percent of prime age males in the 

U.S. in 2000, the results here beg the question of why immigration does not have a larger effect 

on native wages.  One potential explanation is provided by capital accumulation.  Borjas (2005) 

and Ottaviano and Peri (2006, 2008), show that capital accumulation (in response to immigration 

induced increases in capital productivity) can potentially offset a substantial portion of the 

negative effects of immigrants on native earnings.  Certainly, international capital mobility is 

sufficient to respond to international differences in returns, a factor that will certainly dampen 

the factor price effects of international migration. 
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In a similar vein, international migration is likely to partially displace international trade 

between the sending and receiving countries.  To the extent that the factor content of this 

displaced trade is comparable to the skill content migration flows, international migration will in 

part alter the location of where some tradable goods are produced (from the source to the 

destination country).  This trade diversionary effect of immigration will also partially offset the 

negative effects of immigration on wages that one would observe in a closed economy. 

A further possible explanation lies in the likely imperfect substitutability between 

immigrants and natives within well defined skill groups.  While the degree of substitutability is 

an unsettled question (see the recent papers by Borjas, Grogger, and Hansen (2008) and 

Ottaviano and Peri (2008)), a finite immigrant-native elasticity of substitution certainly 

concentrated the wage impacts of recent immigration on immigrants themselves.  
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Appendix: Derivation of the Elasticity of Demand in the Crime Sector from the Reduced-
Form Wage and Incarceration Equations 
 
 The empirical models specified in equations (6) through (8) are not identical to the 
reduced form equations derived from the BGH (2006) model as specified in equations (4) and 
(5).  Specifically, in the specified criminality equation we have substituted the native 
incarceration rate for the stock of native criminals.  Furthermore, the key immigrant competition 
variable is expressed as the ratio of immigrants over the sum of immigrants and natives within a 
given skill group, rather than the ratio of immigrants to native.  With these slight differences, the 
ratio of the immigration coefficient in the incarceration equation to the immigration coefficient 
in the wage equation does not equal the labor elasticity of demand in the criminal sector as 
specified in BGH (2006).   Nonetheless, with an additional assumption, it is easy to show that 
this ratio is proportional to the desired elasticity and that a simple multiplicative adjustment 
yields the desired parameter. 
 To see this, note that the reduced form equation imply that the criminal demand elasticity 
is given by  
 
(A.1) 
 
 
where ms=Ms/Ns is the ratio of immigrants to natives in skill group s.  Assuming that the number 
of prisoners in group is equals the stock of criminal participants and ignoring the fixed effects in 
the empirical specifications, the equations estimated in Table 5 can be expressed as  
 
(A.2a) 
 
 
 
(A.2b) 
 
The marginal effect of ms on log wages is found by taking the derivative of equation (A.2a) with 
respect to ms and is given by the expression 
 
(A.3) 
 
 
The marginal effect of ms on the log of the stock of criminal participants is derived from 
equation (A.2b) as follows: 
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Dividing the final expression on both sides by the stock of criminal participants yields the 
desired marginal effect 
 
(A.4) 
 
 
The ratio of (A.4) to (A.3) gives the desired elasticity expressed in equation (A.1): 
 
(A.5) 
 
 
 
With the grouped-logit specification of the incarceration equation, the marginal effects on the 
incarceration probability expressed in Tables 5 and 6 are given by γ)1( InstInst −  where Inst is 
the average incarceration rate for the group in question.  Thus, tabulating the ratio of the 
marginal effect of the immigrant shock on incarceration to the marginal effect of the immigrant 
shock on wages and then multiplying by one over the average incarceration rate for the group in 
question yields the elasticity of demand in the criminal sector.  The parameters tabulated in 
Tables 5 and 6 make this proportional adjustment. 
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Figure 1: Share of Male Population Group that is Immigrant by 1960 Annual Earnings 
Quintiles, 1960 to 2000 
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Figure 2: Share of Native Male Population that is Institutionalized by 1960 Annual 
Earnings Quintiles, 1960 to 2000 

0%

1%

2%

3%

4%

5%

6%

7%

8%

1960 1970 1980 1990 2000

Sh
ar

e 
of

 N
at

iv
e 

po
pu

la
tio

n 
In

st
itu

tio
na

liz
ed

Quintile 1
Quintile 2
Quintile 3
Quintile 4
Quintile 5

 



 40

Figure 3: Scatter Plot of the Proportion Immigrant Against the Proportion Institution for 
Education-Experience-Year Groups 
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Figure 4: Scatter Plot of Adjusted Changes in Proportion Immigrant Against Adjusted 
Changes in the Proportion Institutionalized for Education-Experience Year Cells 
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Figure 5: Scatter Plot of Adjusted Changes in the Proportion Immigrant Against Adjusted 
Changes in Proportion Institutionalized for Education-Experience-Year-State Cells 
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Table 1 
Estimates of the Effect of Immigrant Competition on Native Labor Market 
Outcomes With and Without Adjustment for the Proportion of Natives 
Institutionalized 
Panel A: Un-weighted Regression Estimates 
 Log Annual Earnings Log Weekly Earnings Fraction of Year 

Employed 
Proportion 
Immigrant 

-0.918 
(0.285) 

-0.550 
(0.335) 

-0.571 
(0.231) 

-0.307 
(0.262) 

-0.427 
(0.117) 

-0.544 
(0.140) 

Proportion 
Institutionalized 
 

- -1.302 
(0.883) 

- -0.933 
(0.732) 

- 0.409 
(0.321) 

Panel B: Weighted Regression Estimates 
 Log Annual Earnings Log Weekly Earnings Fraction of Year 

Employed 
Proportion 
Immigrant 

-0.708 
(0.287) 

-0.188 
(0.354) 

-0.410 
(0.257) 

0.021 
(0.304) 

-0.393 
(0.109) 

-0.495 
(0.117) 

Proportion 
Institutionalized 

- -2.008 
(1.000) 

- -1.663 
(0.844) 

- 0.380 
(0.316) 

Standard errors are in parentheses.  All of the models also include a full set of education-
experience, education-year, and experience-year fixed effects.  The models allow for clustering 
within experience-education cells.  The regression models presented in Panel B are weighted by 
the sample size used to calculate the average serving as the dependent variable. 
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Table 2 
Estimates of the Effect of Immigrant Competition on Native Labor Market 
Outcomes With and Without Adjustment for the Proportion of Natives 
Institutionalized by Educational Attainment 
Panel A: Less Than High School 
 Log Annual Earnings Log Weekly Earnings Fraction of Year 

Employed 
Proportion 
Immigrant 

-1.122 
(0.152) 

-1.111 
(0.221) 

-0.774 
(0.133) 

-0.740 
(0.174) 

0.029 
(0.047) 

-0.145 
(0.126) 

Proportion 
Institutionalized 
 

- -0.027 
(0.536) 

- -0.134 
(0.382) 

- 0.674 
(0.434) 

Panel B: High School Graduates 
 Log Annual Earnings Log Weekly Earnings Fraction of Year 

Employed 
Proportion 
Immigrant 

-1.430 
(0.269) 

0.562 
(0.822) 

-1.284 
(0.264) 

0.494 
(0.641) 

0.351 
(0.075) 

0.084 
(0.153) 

Proportion 
Institutionalized 
 

- -6.309 
(2.104) 

- -5.633 
(1.638) 

- 0.828 
(0.352) 

Panel C: Some College 
 Log Annual Earnings Log Weekly Earnings Fraction of Year 

Employed 
Proportion 
Immigrant 

-0.396 
(0.298) 

1.968 
(0.587) 

-0.694 
(0.326) 

1.314 
(0.705) 

0.999 
(0.286) 

1.110 
(0.359) 

Proportion 
Institutionalized 
 

- -12.505 
(2.7902) 

- -10.594 
(2.784) 

- -0.576 
(1.329) 

Panel D: College Graduates 
 Log Annual Earnings Log Weekly Earnings Fraction of Year 

Employed 
Proportion 
Immigrant 

0.931 
(0.352) 

1.094 
(0.451) 

0.750 
(0.417) 

0.987 
(0.514) 

0.542 
(0.283) 

0.307 
(0.224) 

Proportion 
Institutionalized 

- -6.099 
(11.510) 

- -8.871 
(10.460) 

- 8.195 
(5.544) 

Standard errors are in parentheses.  All regression include experience and education fixed effects 
and are adjusted for clustering within experience cells.  All models are also weighted by the 
sample size used to calculate the average serving as the dependent variable. 
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Table 3 
State-Level Panel Data Estimates of the Effect of Immigrant Competition on Native 
Labor Market Outcomes With and Without Adjustment for the Proportion of 
Natives Institutionalized 
Panel A: Log Annual Earnings 
 Complete two-way interactions 

between state, year, education, 
and experience fixed effects 

Complete two-way interaction 
effects plus education-experience-
year fixed effects 

Proportion 
Immigrant 

-0.241 
(0.029) 

-0.192 
(0.029) 

-0.225 
(0.027) 

-0.205 
(0.027) 

Proportion 
Institutionalized 

- -0.735 
(0.097) 

- -0.365 
(0.103) 

Panel B: Log Weekly Earnings 
 Complete two-way interactions 

between state, year, education, 
and experience fixed effects 

Complete two-way interaction 
effects plus education-experience-
year fixed effects 

Proportion 
Immigrant 

-0.190 
(0.027) 

-0.155 
(0.027) 

-0.182 
(0.025) 

-0.168 
(0.025) 

Proportion 
Institutionalized 

- -0.527 
(0.083) 

- -0.253 
(0.092) 

Panel C: Fraction of Year Employed 
 Complete two-way interactions 

between state, year, education, 
and experience fixed effects 

Complete two-way interaction 
effects plus education-experience-
year fixed effects 

Proportion 
Immigrant 

-0.099 
(0.010) 

-0.080 
(0.010) 

-0.088 
(0.009) 

-0.073 
(0.009) 

Proportion 
Institutionalized 

- -0.278 
(0.033) 

- -0.262 
(0.033) 

Standard errors are in parentheses.  All models are weighted by the sample size used to estimate 
to calculate the average serving as the dependent variable.  All models allow for clustering 
within experience-education-state cells. 
  



Table 4 
Average Institutionalization Rates and Average Weekly Log Wages For Native-Born Men Across Cells, Within Educational 
Attainment Groupings by Year 
 
Panel A: Average Log Weekly Wages 
 Average By Year Decade-to-Decade Change 
 1960 1970 1980 1990 2000 1970-1960 1980-1970 1990-1980 2000-1990
<HS 6.179 6.381 6.312 6.147 6.054 0.202 -0.069 -0.165 -0.093
HS 6.403 6.590 6.530 6.389 6.326 0.187 -0.060 -0.141 -0.062
Some Coll. 6.565 6.752 6.646 6.601 6.556 0.187 -0.107 -0.044 -0.045
Coll. + 6.769 7.048 6.908 6.965 6.979 0.279 -0.140 0.057 0.014
Panel B: Proportion of Natives Institutionalized 
 Average By Year Decade-to-Decade Change 
 1960 1970 1980 1990 2000 1970-1960 1980-1970 1990-1980 2000-1990
<HS 0.026 0.027 0.029 0.052 0.095 0.001 0.002 0.023 0.043
HS 0.008 0.008 0.009 0.018 0.033 0.000 0.001 0.009 0.014
Some Coll. 0.010 0.006 0.007 0.013 0.016 -0.004 0.001 0.006 0.003
Coll. + 0.004 0.002 0.003 0.003 0.004 -0.002 0.001 0.000 0.001
 



 
Table 5 
Comparison of National and State Level Estimates of the Wage and Incarceration Effects 
of Immigration and the Implied Elasticity of Demand in the Criminal Sector 
 (1) 

mig
WageWeekly

Im
ln
∂

∂  

(2) 

mig
Inst

Im∂
∂  

Crime Labor Demand 
Elasticitya 

BGH (2006) 
   Black 
   White 
 

 
-0.561 (0.167) 
-0.669 (0.250) 

 
0.100 (0.040) 
0.010 (0.015) 

 
-1.783 
-0.643 

Our reproduction, 
national level 
   Black 
   White 
 

 
 

-0.452 (0.261) 
-0.619 (0.276) 

 
 

0.163 (0.109) 
0.006 (0.030) 

 
 

-3.616 
-0.428 

Our reproduction, 
state level 
   Black 
   White 

 
 

-0.240 (0.066) 
-0.169 (0.028) 

 
 

-0.003 (0.021) 
-0.003 (0.003) 

 
 

0.130 
0.772 

Standard errors are in parentheses.  Standard errors permit clustering within the age-education 
cells at the national level and within age-education-state cells in the state level models.  Figures 
in the first row are reproduced from Panel A Table 2 in BGH (2006).  The parameters in column 
(1) are estimates of the coefficient on the immigrant penetration variable in equation (6a).  The 
figures in column (2) are estimates of the marginal effects of the immigrant penetration variable 
in (6b) and not the coefficient on this variable.  Finally, the ratio of the estimate in column (2) to 
the estimate in column (1) is a gauge of the degree to which the criminal sector is able to absorb 
additional participants.  Separate model estimates are presented for black and white males.  The 
state-level models correspond to equations (7a) and (7b) in the text and include education-
experience-time effects to account for the specification implied by the theoretical model in BGH 
(2006).  

a. See the appendix for the derivation of the labor demand elasticity in the crime sector. 



Table 6 
Comparison of the Implied Elasticity of Demand in the Crime Sector from the State Level Immigration Shock Variable and 
the National Level Immigration Shock Variable Implied by the Regional Model Presented in BGH (2006) 
 

mig
WageWeekly

Im
ln
∂

∂  
mig

Inst
Im∂
∂  

Crime Labor Demand Elasticitya 

 (1) 
State-level 

immigration 
variable 

(2) 
Nation-level 
immigration 

variable 

(3) 
State-level 

immigration 
variable 

(4) 
National-level 
immigration 

variable 

 
State Level 

(3)/(1) 

 
National level 

(4)/(2) 

BGH (2006) 
   Black 
   White 
 

 
-0.246 (0.138) 
-0.239 (0.064) 

 
-0.451 (0.138) 
-0.415 (0.185) 

 
0.008 (0.016) 
0.000 (0.002) 

 
0.099 (0.053) 
0.014 (0.008) 

 
-0.326 
-0.000 

 
-2.190 
-1.458 

Our reproduction 
   Black 
   White 

 
-0.223 (0.066) 
-0.147 (0.030) 

 
-0.338 (0.199) 
-0.576 (0.100) 

 
-0.002 (0.022) 
-0.001 (0.004) 

 
0.055 (0.073) 
0.006 (0.012) 

 
0.089 
0.284 

 
-1.633 
-0.429 

Standard errors are in parentheses.  Standard errors permit clustering within age-education-state cells.  Figures in the first row are 
reproduced from Panel A Tables 3 and 4 in BGH (2006).  The parameters in column (1) are estimates of the coefficient on the state 
level immigrant penetration variable in equation (8a) while the figures in the second column are estimates of the coefficient on the 
national level immigrant share variable in the same equation.  The figures in column (3) are estimates of the marginal effects of the 
state-level immigrant penetration variable in (8b) while the figures in column (4) are the corresponding marginal effects for the 
national immigrant variable. 

a. See the appendix for the derivation of the labor demand elasticity in the criminal sector. 




