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Executive Summary
At current levels of around one million immigrants per year, immigration makes the U.S. economy (GDP) sig-
nificantly larger, with almost all of this increase in GDP accruing to the immigrants themselves as a payment for 
their labor services.

For American workers, immigration is primarily a redistributive policy. Economic theory predicts that immigra-
tion will redistribute income by lowering the wages of competing American workers and increasing the wages of 
complementary American workers as well as profits for business owners and other “users” of immigrant labor. 
Although the overall net impact on the native-born is small, the loss or gain for particular groups of the popula-
tion can be substantial. 

The best empirical research that tries to examine what has actually happened in the U.S. labor market aligns well 
with economy theory: An increase in the number of workers leads to lower wages. This report focuses on the labor 
market impact of immigration.

Immigration also has a fiscal impact — taxes paid by immigrants minus the costs they create for government. 
The fiscal impact is a separate question from the labor market impact. This report does not address the size of the 
fiscal impact.

Findings

The Standard “Textbook” Model
 
•	 The	presence	of	all immigrant workers (legal and illegal) in the labor market makes the U.S. economy (GDP) 

an estimated 11 percent larger ($1.6 trillion) each year. This “contribution” to the aggregate economy, how-
ever, does not measure the net benefit to the native-born population. 

•	 Of	the	$1.6	trillion	increase	in	GDP,	97.8	percent	goes	to	the	immigrants	themselves	in	the	form	of	wages	
and benefits; the remainder constitutes the “immigration surplus” — the benefit accruing to the native-born 
population, including both workers, owners of firms, and other users of the services provided by immigrants.
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•	 The	standard	textbook	model	of	a	competitive	labor	market	yields	an	estimate	of	the	immigration	surplus	equal	to	$35	
billion a year — or about 0.2 percent of the total GDP in the United States — from both legal and illegal immigration.

•	 The	immigration	surplus	of	$35	billion	comes	from	reducing	the	wages	of	natives	in	competition	with	immigrants	by	an	
estimated	$402	billion	a	year,	while	increasing	profits	or	the	incomes	of	users	of	immigrants	by	an	estimated	$437	billion.

•	 Three	key	results	are	implied	by	the	standard	economic	model:	(1)	if	there	are	no	wage	losses,	then	there	is	no	immigra-
tion	surplus;	(2)	the	redistribution	of	income	is	much	larger	than	the	surplus;	and,	(3)	the	size	of	the	net	benefit	accruing	
to natives is small relative to GDP. 

Illegal Immigration 

•	 Applying	the	standard	textbook	model	to	illegal	immigration	shows	that	illegal	immigrants	increased	GDP	by	$395	to	
$472	billion.	As	before,	this	“contribution”	to	the	economy	does	not	measure	the	net	benefit	to	natives.	

•	 The	immigration	surplus	or	benefit	to	natives	created	by	illegal	immigrants	is	estimated	at	around	$9	billion	a	year	or	
0.06 percent of GDP — six one-hundredths of 1 percent.

•	 Although	the	net	benefits	to	natives	from	illegal immigrants are small, there is a sizable redistribution effect. Illegal im-
migration	reduces	the	wage	of	native	workers	by	an	estimated	$99	to	$118	billion	a	year,	and	generates	a	gain	for	busi-
nesses	and	other	users	of	immigrants	of	$107	to	$128	billion.	

•	 The	above	estimates	are	generated	by	the	presence	of	additional	workers	in	the	labor	market,	not	by	the	legal	status	of	
those workers.

Measuring the Effects of Immigration Directly

•	 Early	research	measuring	the	labor	market	impact	of	immigration	focused	on	comparing	outcomes	in	different	cities.	
This approach is now seen as inadequate because the movement of goods, labor, and capital tends to diffuse the impact 
of immigration across the country. 

•	 Classifying	workers	by	education	level	and	age	and	comparing	differences	across	groups	over	time	shows	that	a	10	per-
cent increase in the size of an education/age group due to the entry of immigrants (both legal and illegal) reduces the 
wage	of	native-born	men	in	that	group	by	3.7	percent	and	the	wage	of	all	native-born	workers	by	2.5	percent.	

•	 The	results	from	the	education/age	comparisons	align	well	with	what	is	predicted	by	economic	theory.	Further	support	
for the results from the education/age comparisons can be found in studies using the same method in other countries.

•	 A	theory-based	framework	predicts	that	the	immigrants	who	entered	the	country	from	1990	to	2010	reduced	the	average	
annual	earnings	of	American	workers	by	$1,396	in	the	short	run.	Because	immigration	(legal	and	illegal)	increased	the	
supply of workers unevenly, the impact varies across skill groups, with high school dropouts being the most negatively 
affected group.

•	 The	same	type	of	education/age	comparison	used	to	measure	the	wage	impact	shows	that	a	10	percent	increase	in	the	size	
of	a	skill	group	reduced	the	fraction	of	native-born	blacks	in	that	group	holding	a	job	by	5.1	percentage	points.

•	 Immigration	has	its	largest	negative	impact	on	the	wage	of	native	workers	who	lack	a	high	school	diploma,	a	group	that	
make up a modest (and, in recent decades, shrinking) share of the workforce. These workers are among the poorest 
Americans.	The	children	of	these	workers	make	up	a	disproportionate	number	of	the	children	in	poverty:	24.8	percent	
of all children of the native-born working poor live in households headed by a high school dropout.
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Findings from Recent Studies: Could All Americans Gain from Immigration? 

•	 Some	research	argues	that	virtually	all	American	workers	gain	from	immigration	because	immigrants	and	native	work-
ers with the same level of education and age do not compete with each other, but in fact complement each other. Al-
though the early empirical studies that examined this assumption claimed that there were substantial complementarities, 
the	published	version	of	these	studies	reports	much	weaker,	if	any,	complementarities	(Ottaviano	and	Peri,	2006	and	
2012; Borjas, Grogger, and Hanson, 2012).

•	 In	fact,	even	if	the	extent	of	complementarity	is	at	the	upper	end	of	the	estimated	range	in	the	most	recent	studies,	im-
migration	still	reduced	the	wage	of	native	high	school	dropouts	by	between	2	to	5	percent	(depending	on	whether	the	
effect is measured in the long run or the short run).

•	 Some	studies	also	argue	that	native	high	school	dropouts	and	high	school	graduates	are	interchangeable	in	the	workplace	
(Card,	2009;	Ottaviano	and	Peri,	2012).	If	true,	the	impact	of	immigration	on	the	relative	size	of	the	low-skill	workforce	
is small and the wage impact of immigration is correspondingly small. The data, however, do not provide convincing 
evidence that high school dropouts and high school graduates are, in fact, interchangeable (Borjas, Grogger, and Hanson, 
2012).

Conclusion

Economists have long known that immigration redistributes income in the receiving society. Although immigration makes 
the aggregate economy larger, the actual net benefit accruing to natives is small, equal to an estimated two-tenths of 1 per-
cent of GDP. There is little evidence indicating that immigration (legal and/or illegal) creates large net gains for native-born 
Americans. 

Even though the overall net impact on natives is small, this does not mean that the wage losses suffered by some natives or 
the income gains accruing to other natives are not substantial. Some groups of workers face a great deal of competition from 
immigrants. These workers are primarily, but by no means exclusively, at the bottom end of the skill distribution, doing low-
wage jobs that require modest levels of education. Such workers make up a significant share of the nation’s working poor. 
The biggest winners from immigration are owners of businesses that employ a lot of immigrant labor and other users of im-
migrant labor. The other big winners are the immigrants themselves.

Illegal immigration continues to vex the public and policymakers. Illegal immigrants have clearly benefited by living and 
working in the United States. Many business owners and users of immigrant labor have also benefited by having access to 
their labor. But some native-born Americans have also lost, and these losers likely include a disproportionate number of the 
poorest Americans.
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1. Introduction
One	of	the	most	contentious	issues	in	the	debate	over	immigration	policy,	both	in	the	United	States	and	abroad,	is	the	ques-
tion of what happens to the employment opportunities of native-born workers after immigrants enter the labor market. 
Economic theory has straightforward and intuitive implications about what we should expect: Immigration should lower the 
wage of competing workers and increase the wage of complementary workers, at least in the short run.

For example, an influx of foreign-born laborers reduces the economic opportunities for laborers — all laborers now face 
stiffer competition in the labor market. At the same time, high-skill natives may gain. They pay less for the services that la-
borers provide, and natives who hire these laborers can now specialize in producing the goods and services that better suit 
their skills. The theory also suggests that over time, as the economy adjusts to the immigrant influx, these wage effects will 
be attenuated.

Despite the policy importance of this question, economists did not investigate whether these theoretical predictions were, in 
fact,	observed	in	the	United	States	until	the	early	1980s.1 The early studies inspired the growth of a vast academic literature 
that attempts to detect the presence and measure the size of the presumed wage effects. The academic literature has gone 
through several iterations and adopted several distinct methodological approaches, with some of the approaches claiming 
that immigrants have little impact on the wages of native-born workers, while other approaches conclude that such an effect 
exists and may be sizable.

The past decade has witnessed the development of a theory-based approach to estimating the wage effects, implying that the 
academic literature has become increasingly technical (i.e., mathematical) and even less accessible to non-economists. As an 
example, instead of addressing directly the question of whether or not there is a wage effect, the recent literature has focused 
on two seemingly tangential questions: Are immigrants and natives who are equally educated and are roughly the same age 
substitutes or complements? Are high school dropouts and high school graduates interchangeable in the production process?

To a non-economist, these questions will inevitably seem far removed from the issue at hand. Moreover, they address narrow 
topics that sound like relatively minor theoretical curiosities. Nevertheless, the answer to the fundamental question underly-
ing the policy debate depends directly on the nature of these technological relationships. It turns out that the wage effect of 
immigration is quite different when immigrants and natives are complements in production, or when high school dropouts 
and high school graduates are interchangeable in production.

My objective in this essay is to provide an easy-to-follow “English translation” of the state of academic research on the 
subject. The essay describes both what it is we can learn by simply looking at the “raw” data and emphasizes the increasing 
importance of unverifiable assumptions that are often made in the technical literature in order to interpret the data through 
a theoretical lens.

2. The Impact of Immigration on the National Labor Market: 
Descriptive Data
Following	a	methodological	approach	introduced	in	Borjas	(2003),	many	studies	in	the	past	decade	estimate	the	labor	market	
impact of immigration by examining how the evolution of wages in a narrowly defined skill group is affected by immigration 
into that group. The underlying approach is easy to explain: We can observe long-term wage trends in the U.S. labor market 
for specific skill groups (e.g., young high school graduates or college graduates in their late 40s). We can then attempt to 
determine if the wage trends are correlated with the entry of immigrants into that particular skill group. Presumably, those 
skill groups that experienced the largest “supply shocks” would be the ones where wages either fell the most or grew the least.

This examination of wage trends across skill groups in the national labor market has much in common with the vast literature 
that attempts to identify the factors responsible for the increase in U.S. wage inequality over the past three decades. Many 
studies in that literature document that the size of the workforce that has a set of specific skills helps to determine the group’s 
relative wage.2 In other words, these studies — all done outside the immigration context — conclude that changes in the 
number of workers belonging to a particular skill group affect the employment opportunities faced by that group.
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As I shall discuss below, prior to the introduction of this approach, the immigration literature focused mainly on comparing 
outcomes in different cities to measure the impact of supply shifts on wages. In other words, the typical early study would 
compare labor market conditions in a city that received many immigrants to those in cities that received few immigrants, and 
infer the labor market impact from this “spatial correlation”.

An important conceptual reason for shifting the unit of analysis away from a city and toward skill groups in the national la-
bor market is to avoid the “contamination bias” that results from the fact that natives have an incentive to respond to supply 
shocks. If immigration worsens economic conditions in a particular city, then native workers, for instance, have an incentive 
to both move out of that city and not to move there. These flows diffuse the impact of immigration into geographic regions 
that were not directly affected by the immigrant influx. By shifting the focus of analysis to skill groups, the composition of 
the native workforce in each of the skill groups is relatively fixed, so that there is less potential for native flows to contaminate 
the comparison of outcomes across skill groups. After all, it is impossible for natives to suddenly become younger or older 
to avoid immigrant competition, and it is very costly (and would take some time) for natives to obtain additional education.

To illustrate the nature of the evidence, I use decennial census data that summarize conditions in the U.S. labor market 
between	1960	and	2010.	Specifically,	I	use	data	drawn	from	the	1960-2000	decennial	censuses,	and	the	pooled	2007-2011	
American	Community	Surveys	(ACS).	For	expositional	convenience,	I	refer	to	the	pooled	ACS	samples	as	the	“2010	census”.	
These	data	sets	are	quite	large.	The	1960	and	1970	census	datasets	represent	a	1	and	3	percent	random	sample	of	the	popula-
tion,	respectively.	Beginning	in	1980,	all	of	the	datasets	represent	a	5	percent	random	sample	of	the	population.

I use these data to classify workers into skill groups defined by education and work experience.3 In particular, workers are 
classified into five distinct education groups: persons who are high school dropouts (i.e., they have less than 12 years of com-
pleted schooling), high school graduates (they have exactly 12 years of schooling), persons who have some college (they have 
between	13	and	15	years	of	schooling),	college	graduates	(they	have	exactly	16	years	of	schooling),	and	persons	who	have	
post-college education (they have more than 16 years of schooling).

Since an influx of, say, foreign-born college graduates in their early 20s is likely to have different labor market effects on 
young and old college graduates, I further classify skill groups in terms of the number of years that have elapsed since the 
worker completed school. I capture the similarity across workers with roughly similar years of experience by aggregating the 
data	into	five-year	experience	intervals,	indicating	if	the	worker	has	1	to	5	years	of	experience,	6	to	10	years,	and	so	on.	There	
are, therefore, a total of 40 skill groups in the analysis (i.e., five education groups and eight experience groups).

I define the “immigrant share” for each of these skill groups as the fraction of the workforce in that group that is foreign-
born.4 The immigrant share obviously measures the size of the supply shock that affects the labor market for a particular skill 
group	at	a	particular	time.	Figure	1	illustrates	the	supply	shocks	experienced	by	selected	skill	groups	between	1960	and	2010.	
It is well known that immigration into the United States greatly increased the supply of high school dropouts in recent de-
cades. What is less well known is that this supply shift did not affect all age groups within the population of high school drop-
outs equally. Moreover, the nature of the imbalance changed over time. As Panel A of the figure shows, immigrants made 
up	almost	60	percent	of	all	high	school	dropouts	with	around	20	years	of	experience	in	2010,	but	only	30	percent	of	those	
with	less	than	five	years.	In	1960,	however,	the	immigration	of	high	school	dropouts	most	increased	the	supply	of	the	oldest	
workers.	Similarly,	Panel	B	shows	that	in	1990	the	immigrant	supply	shift	for	workers	with	more	than	a	college	education	was	
reasonably balanced across all experience groups, generally increasing supply by around 10 percent. By 2010, however, the 
supply	shift	for	these	highly	educated	workers	was	far	larger	for	those	with	less	than	15	years	of	experience.	

It is easy to demonstrate the strong link that exists between trends in the wages of native-born workers and the immigrant 
share within these schooling-experience groups. In particular, Figure 2 presents the scatter diagram relating the change in 
(log) weekly earnings for each group to the change in the immigrant share for that group, after removing decade effects from 
the data.5 The figure clearly documents a negative relation between the growth in weekly earnings and immigration. Put sim-
ply, the raw data at the national level show that weekly earnings in any particular decade grew most for workers in the skill 
groups least affected by immigration in that decade.

These data can be used to estimate a multivariate regression model that relates changes in (log) weekly earnings for a par-
ticular group to the change in the immigrant share for that skill group. It is worth emphasizing that this statistical framework 
adjusts	for	changes	in	labor	market	conditions	between	1960	and	2010	that	might	affect	wages	differentially	for	the	various	
skill groups. In rough terms, the regression framework generates a trend line similar to the one illustrated in Figure 2, but one 
that also controls for the fact that the returns to skills were changing over the past few decades due to many other reasons.6 
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Figure 1. Immigrant Shares by Skill Group, 1960-2010 

A. High School Dropouts (Less than 12 Years of Schooling)

B. Post-College Education (More than 16 Years of Schooling)
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Note: The immigrant share gives the fraction of total work hours supplied by foreign-born workers in a particular educa-
tion-experience group at a particular time.
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Figure 2. Scatter between Wages and Immigration across Skill Groups 

Notes: Each point in the scatter gives a differenced measure of log weekly wages and a differenced measure of 
the immigrant share for a particular skill group at a point in time (where each statistic is differenced from the 
sample mean for the respective skill group over the entire period). The scatter removes decade effects from the 
differenced data. The mean log weekly wage for the group is calculated in the male sample.   

The slope of this trend line then gives the wage impact of immigration.

Table	1	summarizes	the	evidence	from	a	number	of	alternative	specifications	of	the	regression	model	using	the	1960-2010	
census data. The first two columns of the table report the regression coefficients (and standard errors) for the immigrant 
share variable. To make the results easily understandable, the last two columns of the table transform the coefficients into 
an implied wage impact. The first row of the table reports that if immigrants increased the total number of workers in a skill 
group	by	10	percent,	the	wage	trends	observed	over	the	past	50	years	would	suggest	that	the	weekly	earnings	of	working	men	
would	fall	by	3.7	percent.7	

It is also interesting to determine if these adverse wage effects are observed in specific racial or ethnic groups.8 The remain-
ing rows of Table 1 report the estimated wage effects when the model is estimated separately in the samples of native-born 
black, Hispanic, and non-Hispanic white workers.9 In all cases, it is evident that the wage of each native group falls whenever 
immigration increases. In the case of blacks, for example, a 10 percent increase in the size of the skill group lowers the wage 
of	blacks	in	that	group	by	around	2	percent.	In	the	case	of	native-born	Hispanics,	the	wage	would	drop	by	3	to	4	percent.

Related International Evidence

The simple methodology underlying the national-level approach has inspired a number of replications in other countries. 
One	particularly	 interesting	context	 is	given	by	 the	Canadian	experience.	Since	1967,	Canada	has	used	a	“point	 system”	
aimed explicitly at selecting high-skill immigrants. The point system awards points to visa applicants who have particular so-
cioeconomic characteristics (e.g., more schooling and fluent English or French language skills), and then sets a passing grade 
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Regression Coefficients
Percent Wage Effect Resulting 

from 10% Change in Supply

Table 1. Wage Impact of an Immigrant Influx
that Increases the Size of a Skill Group by 10 Percent

Group of Native Workers

All Workers

By Race and Ethnicity
     Blacks

     Hispanics

     Non-Hispanic Whites

Notes: The standard errors of the regression coefficients are reported in parentheses. The percent wage effects 
implied	by	the	regression	coefficient	are	obtained	by	multiplying	the	respective	coefficient	times	0.7. 

Men

-0.529
(0.102)

-0.271
(0.119)
-0.583

(0.105)
-0.556

(0.124)

Men

-3.7

-1.9

-4.1

-3.9

Men and Women

-0.355
(0.134)

-0.333
(0.094)
-0.442

(0.087)
-0.364

(0.156)

Men and Women

-2.5

-2.3

-3.1

-2.5

that determines which applicants qualify for a visa. The first row of Table 2 reports that a 10 percent immigration-induced 
increase	in	the	size	of	a	skill	group	in	Canada	lowers	the	wage	of	that	group	by	3.5	percent.

In contrast, Mexico is a major source country for international migrants, with almost all of the emigrants moving to the 
United	States.	Mishra	(2007)	merged	data	from	the	Mexican	and	U.S.	censuses	to	calculate	an	out-migration	rate	for	each	
education-experience group and then estimated a regression model that related the earnings of Mexicans who stayed in 
Mexico to the outmigration rate in their skill group. She found a strong positive correlation between the earnings of Mexican 
stayers and the size of the outflow. A 10 percent reduction in the size of a skill group in Mexico raises the wage of the Mexi-
cans	who	stayed	behind	by	3.1	percent.

Finally, several studies have replicated the analysis in the European context. In Germany, for example, the immigrant share 
increased	significantly	in	the	1990s.	Some	of	the	German	studies	report	a	significant,	though	weaker,	negative	correlation	be-
tween immigration and the wage growth of specific skill groups in the German labor market, even though wages are thought 
to be relatively rigid in Germany. A 10 percent increase in supply lowers the wage of native-born Germans by 1 to 2 percent. 
Similarly, the fraction of the workforce that is foreign-born in Norway increased from 2 to 10 percent in the past three de-
cades. Using administrative data that cover all	workers	in	Norway	from	1993	through	2006,	a	recent	study	found	that	a	10	
percent	increase	in	the	size	of	the	skill	group	reduced	the	wage	of	native-born	Norwegians	by	2.7	percent.

In sum, the descriptive national-level data confirm the common-sense expectation that an immigration-induced increase in 
the size of a particular skill group is associated with a decline in the wage of that skill group, both in the United States and 
abroad. It is important, however, to emphasize that although this adverse wage effect is costly for some (i.e., for the affected 
workers), it can create benefits as well. The benefits will be discussed below.

3. A Theory-Based Approach
Although the descriptive approach presented in the previous section provides an easy-to-understand framework for measur-
ing the labor market impact of immigration, it does not fully capture how immigration changes labor market opportunities 
for the native-born. After all, the entry of immigrants into one skill group affects not only the wage of that skill group, but 
the wage of every other group as well. For example, the entry of young high school dropouts could influence the wage of 
young, high school dropouts and the wage of young and old college graduates. The scatter diagram in Figure 2 suggests that 
the descriptive approach ignores all of these potentially important “cross-effects”.

The problem with measuring the magnitude of the cross-effects is that the empirical exercise quickly becomes an intractable 
problem. The analysis summarized in the previous section, for example, used 40 skill groups, composed of five education 
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Percent Wage Effect Resulting 
from 10% Change in Supply

Table 2. Relation between Wages and Supply Shocks 
Outside the United States

Country

Canada	(Aydemir	and	Borjas	2007,	p.	682)
Germany	(Bonin	2005,	p.	25)
Germany	(Steinhardt	2009,	p.	22)
Mexico	(Mishra	2007,	p.	187)
Norway	(Bratsberg	et	al.	2013,	p.	17)

Notes: All coefficients are obtained from national-level regressions using the generic 
regression	model	 in	end	note	4.	Steinhard	(2009)	uses	occupation-experience	cells	
rather than education-experience cells to define the skill groups. The implied wage 
effects are obtained by multiplying the regression coefficients reported in the cited 
papers	times	0.7.    

In-Migration

-3.5
-0.7
-1.3

---
-2.7

Out-Migration

---
---
---

+3.1
---

groups and eight experience groups. A fully general approach would imply that there are 1,600 (or 40 * 40) effects to measure 
if we truly wanted to describe the complete impact of immigration on the wage structure. After all, immigration into one 
group	affects	that	group’s	wage,	as	well	as	the	wage	of	39	other	groups.	This	type	of	framework	would	quickly	run	out	of	avail-
able data, and would lead to results that had little empirical plausibility.

To measure the cross-effects, therefore, it is crucial to reduce the dimensionality of the problem. Put differently, any study of 
these cross-effects must narrow the scope of the problem by relying on a model derived from economic theory.

The theory-based approach begins by specifying a “production function” that delineates how various types of labor and capi-
tal interact in the production process, and then assumes that workers are paid the value of their contribution to the firm’s rev-
enue (a standard result in labor markets that are competitive). The assumption of a specific formula for the production func-
tion permits the estimation of the complete set of effects that determine how immigration alters the entire wage structure.

One	particularly	tractable	approach	has	become	widely	used	since	its	introduction	into	the	immigration	literature	by	Borjas	
(2003).	That	study	assumed	that	the	technology	of	the	labor	market	could	be	represented	by	a	three-level	nested	CES	produc-
tion	function	(where	“CES”	stands	for	Constant	Elasticity	of	Substitution).

The wage effects resulting from immigration in this theory-based approach depend specifically on the extent to which vari-
ous groups, including immigrants and natives, are substitutes or complements in the production process. Since much of the 
subsequent debate over the wage impact of immigration has focused on these technological relationships, it is crucial to 
understand	the	nature	of	the	theoretical	and	empirical	exercise.	Figure	3	presents	a	schematic	diagram	describing	the	nature	
of the nesting.

Beginning with the bottom level, the three levels in the production technology are given by:

Level 1: The workforce in a particular education group contains workers who are relatively young (and have little work ex-
perience) and workers who are older (and have much more work experience). The “effective” labor input provided by this 
education group aggregates the contribution made by workers in each of the different experience groups. However workers 
in each of these experience groups may contribute differently to the calculation of the effective labor input provided by the 
specific education group. This level introduces an important variable: the elasticity of substitution across experience groups. 
This elasticity details how easy it is to substitute workers who are young with workers who are older. The elasticity would be 
close to 0 if younger and older workers (within an education group) were not easily substitutable, and would be very large if 
they were.

Level 2: The total “effective” labor input in the U.S. labor market is defined by some aggregation of the contributions made 
by the five education groups defined in Level 1 (high school dropouts, high school graduates, etc.). However, the different 
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Figure 3. Schematic Diagram of Nested CES Framework 

Level 3: Produce output by combining total labor supply and capital.

Start with 40 skill groups, defined by education and experience

Level 2: Aggregate the labor supply contributions of the five education groups. 
This yields the total “effective” labor supply in the labor market.

Level 1: Within each education group, aggregate the labor supply contributed 
by workers with different levels of experience. This yields the “effective” 
labor supply for each education group.

education groups contribute differently to the aggregate labor input. This level introduces another important variable: the 
elasticity of substitution across education groups. This variable measures how easy it is to substitute workers in one education 
group with workers from another group. This elasticity would again be close to zero if workers in different education groups 
were not easily substitutable, and would be very large if the workers were easily substitutable.

Level 3: The aggregate output of the United States is produced by combining labor and capital, where labor is measured by 
the total number of “effective” labor units contributed by the many different types of workers who participate in the labor 
market. This level introduces a final variable into the framework: the elasticity of substitution between labor and capital. This 
elasticity is close to zero if labor and capital are not easily substitutable, and is very large if labor and capital are easily sub-
stitutable.

Despite the superficial complexity introduced by thinking about the labor market in this nested fashion, the framework 
has three features that make it extremely useful for measuring the wage impact of immigration. First, it greatly reduces the 
dimensionality of the problem. As noted above, we would need to estimate 1,600 different wage effects to fully capture how 
immigration affects the entire wage structure. The nested framework drastically reduces the dimensionality of the problem: 
The technology can be summarized in terms of the three elasticities of substitution defined above.

Second, the framework is easily estimable using the national-level census data by education and experience introduced in the 
descriptive analysis earlier. Specifically, the data on wages, employment, and immigration in each of the 40 skill groups can 
be used to estimate two of the three elasticities of substitution: the elasticity of substitution across education groups and the 
elasticity of substitution across experience groups.

Finally, the framework can be easily extended to include other considerations. For example, there has been a lot of interest 
in the possibility that there exists a fourth level in the nesting. Specifically, the effective labor input of workers who belong 
to	one	of	the	40	skill	groups	(e.g.,	high	school	dropouts	in	their	early	30s)	can	be	viewed	as	composed	of	the	contribution	
of native-born and foreign-born workers in that skill group. Immigrants and natives in that skill group need not be “perfect 
substitutes” so that the entry of immigrants in that skill group “complements” their native counterparts, and makes natives 
more productive. I initially assume that immigrants and natives within a skill group are interchangeable, but I will return to 
a full discussion of this issue in the next section.

Once	we	know	how	easy	(or	hard)	it	is	to	substitute	workers	in	different	skill	groups,	the	main	“deliverable”	from	this	type	of	
analysis is a simulation of how a particular level of immigration affects the wage structure. In other words, once we know the 
value of the various elasticities of substitution, it is a simple matter to “grind through” the model and find out what happens 
to wages if, say, immigration increased the supply of the various skill groups by a certain number.
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This type of simulation is often done both in the short run and in the long run. The short-run wage effects measure the im-
pact of immigration on the wage structure before the economy has adjusted to it in any way. Since immigration changes eco-
nomic opportunities for many groups, the economy is likely to adjust over time. For example, employers may wish to expand 
to take advantage of the lower wages, increasing their investments in capital. By definition, in the long run, all adjustments 
that could have taken place will have taken place. We do not know if the long run is reached within a year, a decade, a few 
decades, or, as Keynes put it, “after we are all dead”. Nevertheless, the two simulations can be interpreted as giving numerical 
bounds for the wage effects of immigration.

It is important to emphasize that there is one variable that has not been estimated directly by the immigration literature, 
but is instead assumed to take on a specific value: the elasticity of substitution between labor and capital. Because of various 
methodological difficulties, the studies in the literature simply make an assumption about the value of this elasticity.10 Specifi-
cally, they assume that this elasticity takes on a value of 1.0 — or, equivalently, they assume that the production function in 
the	U.S.	economy	that	combines	labor	and	capital	to	produce	output	is	given	by	what	is	known	as	a	“Cobb-Douglas	produc-
tion function”.11 This assumption is not innocuous. 

The estimation of the model using the wage and employment data for each of the 40 education groups in the national labor 
market	between	1960	and	2010	yields	estimates	of	two	elasticities	of	substitution.	They	are	6.7	for	the	elasticity	of	substitution	
across	experience	groups,	and	5.0	for	the	elasticity	of	substitution	across	education	groups.12 To get a rough idea of what these 
numbers mean: An elasticity that is close to zero would imply that the groups are “perfect complements” while an elasticity 
that is very large (i.e., infinity) would imply that the groups are “perfect substitutes”.

These elasticities can be used to simulate the wage impact of the immigrant influx that entered the United States between 
1990	and	2010.	Panel	A	of	Table	3	summarizes	the	results	of	the	simulation.	In	particular,	the	table	uses	the	estimated	elas-
ticities of substitution to calculate the percent wage change resulting from the actual supply increase. The first row of Table 
3	shows	that	immigration	particularly	increased	supply	at	the	bottom	and	top	of	the	education	distribution.	Immigration	
increased	the	effective	number	of	hours	supplied	by	high	school	dropouts	by	25.9	percent,	and	those	of	workers	with	more	
than	a	college	degree	by	15.0	percent.	In	contrast,	immigration	increased	the	number	of	hours	supplied	by	workers	with	12	
to	15	years	of	school	by	only	6	to	8	percent.	Overall,	immigration	increased	effective	supply	by	10.6	percent	during	the	two-
decade period.

Table 3. Simulated Wage Impact of 1990-2010 
Immigrant Influx on Pre-Existing Workers (in percent)

A. All Immigration
Percent Supply Increase
Wage Effects
     Short Run
     Long Run

B. Legal Immigration Only
Percent Supply Increase
Wage Effects
     Short Run
     Long Run

Average Annual Salary of Native 
Workers

Notes: The	pre-existing	workforce	includes	both	natives	and	immigrants	present	in	the	United	States	in	1990.	
The	simulation	assumes	that	the	elasticity	of	substitution	across	experience	groups	is	6.7	and	that	the	corre-
sponding	elasticity	across	education	groups	is	5.0.	The	average	annual	salary	of	native	workers	in	each	group	is	
calculated	using	the	2011	ACS	(using	the	workers’	total	earned	income),	and	the	data	are	converted	into	Febru-
ary	2013	dollars.    

High School
Dropouts

25.9
-6.2
-3.1

4.4
-1.7
0.7

$20,865

High School
Graduates

8.4
-2.7
0.4

5.7
-1.9
0.4

$30,216

Some 
College

6.1
-2.3
0.9

5.1
-1.8
0.6

$34,323

College 
Graduates

10.9
-3.2
-0.1

9.8
-2.8
-0.4

$60,765

Post-
College

15.0
-4.1
-0.9

13.3
-3.5
-1.1

$88,555

All 
Workers

10.6
-3.2
0.0

8.0
-2.4
0.0

$43,612
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Because of the skewed nature of the supply shift, the simulation shows that immigration particularly affected the wage of 
native workers at the two ends of the education distribution. The large supply increase experienced by high school dropouts 
reduced	the	wage	of	this	group	by	6.2	percent	in	the	short	run	and	3.1	percent	in	the	long	run.	Similarly,	the	wage	declines	
for	the	most	highly	skilled	workers	(those	with	more	than	a	college	degree)	were	4.1	percent	in	the	short	run	and	0.9	percent	
in the long run.

The last row of the table reports the average earnings for each education group. By multiplying the percent wage effects by av-
erage earnings, it is easy to calculate the dollar loss resulting from the supply shock: The earnings of native-born high school 
dropouts	are	predicted	to	fall	by	some	amount	between	$650	and	$1,300,	while	the	earnings	of	native-born	post-graduates	
fall	by	$800	to	$3600.	

If we take the weighted average of the wage effects across education groups, we find that the average wage of a pre-existing 
worker	fell	by	3.2	percent	in	the	short	run	and	0.0	percent	in	the	long	run.	It	is	important	to	emphasize	a	technical	point	
that has not been sufficiently appreciated in the immigration debate: These average wage effects have nothing to do with the 
underlying data.	As	I	discuss	in	the	Technical	Appendix,	they	are	the	mechanical	predictions	of	the	Cobb-Douglas	assump-
tion mentioned earlier. This assumption builds in the fact that the average wage effect in the long run must equal 0.0 percent, 
regardless of the size of the immigrant influx. Similarly, the assumption builds in the fact that the average wage effect in the 
short run must equal	the	product	of	-0.3	and	the	size	of	the	supply	shift	(i.e.,	-3.2	percent	equals	-0.3	times	10.5).

The mechanical nature of the predicted impact of immigration on the average wage level suggests that we should be prudent 
when interpreting the wage effects implied by the simulation. The observed data simply help to “place” the wage effect for 
each	of	the	education	groups	around	the	mechanically	predetermined	average	wage	effect.	The	Cobb-Douglas	assumption	al-
gebraically implies that the average wage effect in the long run must have been 0.0 percent. Therefore, some education groups 
must have experienced a wage loss that is somewhat larger than zero, while other education groups must have experienced 
a somewhat smaller wage loss.

The mechanical nature of the average wage effect suggests that the only valuable results that come out of the simulation deal 
with the impact of immigration on relative	wages.	In	other	words,	immigration	led	to	a	3	percent	decline	in	the	wage	of	high	
school dropouts relative to that of college graduates, and this is true both in the short run and the long run. Immigration, 
therefore, is implied to have reduced the relative earnings of high school dropouts by around $600.

Let me conclude by addressing a point that is often brought up in the policy debate. Immigration has its largest negative im-
pact on the wage of native workers who did not graduate from high school, a group that makes up a modest (and, in recent 
decades, shrinking) share of the workforce. However, these workers are among the poorest Americans. According to the 2012 
Current	Population	Survey,	22.3	percent	of	all	adults	18-64	who	are	in	poverty	(and	out	of	school)	are	high	school	dropouts.	
Similarly,	the	children	of	these	workers	make	up	a	disproportionate	number	of	the	children	in	poverty:	24.8	percent	of	all	
children of the native-born working poor live in households headed by a high school dropout. In short, although native-born 
high school dropouts may make up a small fraction of the native-born population, they are particularly vulnerable to the 
adverse wage effects of immigration.

The Wage Effects of Illegal Immigration

With a model of the U.S. economy in place, the simulation exercise can now be adapted to examine the wage impact of immi-
gration under many different scenarios. In particular, the exercise can be used to get a sense of the magnitude of the impact 
of illegal immigration on the U.S. wage structure.

Between	1990	and	2010,	the	number	of	illegal	immigrants	rose	from	3.5	to	11.7	million,	while	the	total	number	of	foreign-
born	persons	rose	from	19.8	to	40.0	million.13 The labor market data from the various censuses indicate that the number of 
foreign-born	persons	in	the	workforce	rose	from	9.3	to	21.4	million	over	the	same	period.14 If we assume that the increase in 
the number of undocumented workers in the labor market was proportional to their increase in the population, the number 
of	undocumented	workers	rose	from	1.6	to	6.3	million.	We	can	then	allocate	the	increased	number	of	undocumented	im-
migrants	to	the	various	education	groups	using	the	information	provided	in	Passel	and	Cohn	(2009)	and	work	through	the	
simulation exercise assuming that no illegal immigrants entered the country in those two decades.15 The bottom panel of 
Table	3	reports	the	results	of	the	simulation.
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Not surprisingly, the increase in the supply of low-skill workers, particularly high school dropouts, would have been much 
smaller had there been no illegal immigration. In the absence of illegal immigrants, immigration would only have increased 
the	supply	of	high	school	dropouts	by	4.4	percent,	as	compared	to	the	rise	of	25.9	percent	that	actually	occurred.

The wage effects on the low-skill workforce would also have been much smaller. The short-run wage effect on high school 
dropouts	would	have	been	-1.7	percent,	as	compared	to	the	-6.2	percent	implied	by	the	actual	immigrant	flows.	In	fact,	in	the	
absence of illegal immigration, immigration would have had little impact on relative wages, since the short-run wage effect is 
between	2	and	3	percent	for	almost	all	groups.	Nevertheless,	a	comparison	of	the	two	panels	of	the	table	suggests	that	illegal	
immigration was probably responsible for around a 4 percent decline in the wage of high school dropouts (relative to college 
graduates),	both	in	the	short	and	long	runs	(or	around	$800).

4. Are Immigrants and Natives Complements?
Up to this point, the analysis has assumed that immigrant and native workers belonging to a particular skill group (i.e., im-
migrants and natives who are equally educated and have the same age) are interchangeable in production or, more precisely, 
“perfect substitutes”. The question of whether there is within-group imperfect substitution — giving rise to potential comple-
mentarities between similarly skilled immigrants and natives — has been studied extensively in the past decade, particularly 
by	Ottaviano	and	Peri	(2006,	2012),	who	report	finding	evidence	of	within-group	complementarity.	In	fact,	in	the	initial	2006	
version of their work, they concluded that the complementarities were sufficiently strong that an immigration-induced sup-
ply shock would increase the wage of almost all native workers.

As	noted	earlier,	the	possible	existence	of	within-group	complementarities	can	be	easily	addressed	in	the	nested	CES	frame-
work by adding a fourth (bottom) level to the production technology. In particular:

Level 0: The “effective” labor input contributed by workers in a particular education/age group is obtained by aggregating the 
supplies offered separately by native- and foreign-born workers in that group. Immigrants and natives in this narrowly de-
fined group may contribute differently to the total labor input provided by that group. This level introduces a fourth variable: 
the elasticity of substitution between immigrants and natives. This elasticity would be close to zero if immigrants and natives 
were not easily substitutable, and would be very large if they were.

It is important to emphasize that the nature of the complementarity measured at this fourth level of the nesting is very nar-
row. It does not describe how low-skill immigrants and high-skill natives may interact in the production process — which is 
the type of complementarity that many would think to be empirically relevant in the context of the U.S. labor market. Instead, 
it	describes	the	potential	complementarities	that	may	arise	when	a	30-year	old	foreign-born	high	school	dropout	interacts	
with	a	30-year	old	native-born	high	school	dropout.	In	contrast	to	the	complementarities	between	high-	and	low-skill	work-
ers, it is far from obvious how within-group complementarities would arise; let alone whether they might be numerically 
important.

There has been a debate in the academic literature as to the value of the elasticity of substitution between equally skilled im-
migrants and natives. Table 4 summarizes the intellectual history. The first row of Table 4 reports the value of the elasticity of 
substitution	between	immigrants	and	natives	estimated	in	Ottaviano	and	Peri’s	(2006)	original	study,	which	was	an	elasticity	
of	5.6.	As	I	will	show	below,	this	value	of	the	elasticity,	if	correct,	is	indeed	sufficiently	close	to	zero	to	reverse	the	finding	that	
many pre-existing native workers were adversely affected by immigration.

The second row of the table, however, shows that addressing and correcting a number of data issues in the original study led 
to	a	sizable	upward	revision	in	the	value	of	the	elasticity	of	substitution.	Specifically,	Borjas,	Grogger,	and	Hanson	(2008)	
documented	that	 the	estimated	value	of	5.6	was	directly	attributable	 to	a	strange	 feature	of	 the	data	used	 in	 the	original	
Ottaviano-Peri	study.	In	particular,	Ottaviano	and	Peri	used	a	sample	of	workers	aged	17-65,	but	did	not exclude persons 
who were enrolled in school. As a result, millions of native-born high school juniors and seniors were mistakenly classified as 
“high school dropouts”, since they did not yet have a high school diploma. In the published version of their study, after cor-
recting	for	some	of	these	issues,	Ottaviano	and	Peri	(2012)	report	that	the	value	of	the	elasticity	is	around	20,	which	implies	
far less complementarity between equally skilled immigrants and natives. In fact, if the published version of the elasticity 
were correct, the inference would have to be “that there is a very modest degree of imperfect substitutability” between im-
migrants and natives (Lewis, 2012, p. 4, italics added).
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Table 4. Estimates of the Inverse Elasticity of Substitution 
between Equally Skilled Foreign- and Native-Born Workers 

1.	Ottaviano-Peri,	2006,	Table	6,	Column	1
     Men

     Men and Women

2.	Ottaviano-Peri,	2012,	Table	2,	Column	1
     Men

     Men and Women

3.	Borjas,	Grogger,	Hanson,	2012,	Table	1,	Column	1
     Men

     Men and Women

Sources and Notes: Adapted from Borjas, Grogger, and Hanson (2012, Table 1). Standard 
errors are reported in parentheses. The implied elasticity of substitution is the negative of 
the reciprocal of the regression coefficient.  

Implied Elasticity 
of Substitution

5.6

5.9

18.9

31.3

125.0

500.0

Regression 
Coefficient

-0.18
(0.06)
-0.17

(0.04)

-0.053
(0.008)
-0.032

(0.008)

-0.008
(0.017)
-0.002

(0.015)

It turns out, however, that even an elasticity of 20 exaggerates the immigrant-native complementarity that is actually found in 
the	census	data.	In	a	paper	published	alongside	the	Ottaviano-Peri	study,	Borjas,	Grogger,	and	Hanson	(2012)	replicated	the	
Ottaviano-Peri	analysis	and	found	that	the	estimate	of	the	elasticity	would	have	been	even	larger	if	Ottaviano	and	Peri	had	
used operational assumptions that are widely accepted in the labor economics literature.16 The third row of Table 4 reports 
the	estimated	elasticity	resulting	from	the	use	of	the	standard	assumptions	and	the	estimate	increases	to	125,	a	number	that	
is statistically equivalent to the hypothesis that immigrants and natives are perfect substitutes. In sum, the evidence suggests 
that within-group complementarities between foreign- and native-born workers are not an important factor in an assess-
ment of the labor market impact of immigration in the United States.

Table	5	summarizes	the	importance	of	the	assumed	value	of	the	elasticity	of	substitution	between	equally	skilled	immigrants	
and	natives	in	simulations	of	the	wage	impact	of	immigration.	To	illustrate,	I	use	three	alternative	values	of	the	elasticity:	5.6,	
20,	and	infinity.	The	elasticity	of	5.6	was	the	value	reported	in	the	original	Ottaviano-Peri	(2006)	study;	an	elasticity	of	20	
is	the	estimate	in	the	Ottaviano-Peri	(2012)	published	article;	and	an	elasticity	of	infinity	(or	perfect	substitution)	is	what	is	
actually revealed by the census data.

The simulation indeed shows that all native groups would benefit from immigration in the long run if there were strong com-
plementarities between equally skilled immigrants and natives. Note, however, that the “corrected” estimate of the elasticity 
(which brought its value up to 20) is, for most purposes, operationally equivalent to the assumption that the two groups are 
perfect	substitutes.	The	short-run	wage	decline	experienced	by	native	high	school	dropouts	is	-4.9	percent	when	the	elasticity	
is 20 as compared to -6.2 percent when the two groups are perfect substitutes.

In fact, as the last row of the table shows, the published	simulation	results	in	the	Ottaviano-Peri	(2012)	study	indicate	that,	
even in the long run, immigration lowered the wage of high school dropouts by 2.0 percent. In other words, the “official” 
Ottaviano-Peri	simulation	implies	that	the	wage	of	low-skill	native-born	workers	fell	by	2.0	percent	(in	the	long	run)	and	
around	5.0	percent	(in	the	short	run)	—	even	after	accounting	for	potential	complementarities	between	equally	skilled	im-
migrants and natives.17

5. Are High School Dropouts and High School Graduates Interchangeable?
As I noted earlier, the aggregation of workers into a manageable number of skill groups is a crucial step in any empirical anal-
ysis of the impact of immigration on the wage structure. In the United States, immigration has disproportionately increased 
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the size of specific education groups, such as high school dropouts and workers with post-college degrees. Not surprisingly, 
the economics literature has focused on estimating the impact of immigration on those particular groups.

It is inevitable, however, that different definitions of the education groups can lead to very different conclusions about the 
wage	impact	of	immigration.	It	is	easy	to	see	why.	As	reported	in	Table	3,	the	immigrants	that	entered	the	United	States	be-
tween	1990	and	2010	increased	the	number	of	high	school	dropouts	by	25.9	percent	and	that	of	high	school	graduates	by	only	
8.4	percent.	These	dramatic	differences	in	the	size	of	the	supply	shift	necessarily	imply	that	the	wage	of	high	school	dropouts	
suffered a much greater shock than the wage of high school graduates.

Suppose, however, that the low-skill workforce is composed of high school dropouts and high school graduates, and that 
these two groups are interchangeable or “perfect substitutes”. The percent increase in the number of low-skill workers due 
to immigration would then be numerically small. After all, the large number of immigrants who are high school dropouts 
would be swamped by the far greater number of natives who are high school graduates. In percentage terms, therefore, im-
migration would not have generated a sizable increase in the size of the low-skill workforce, and the estimated wage impact 
would be correspondingly smaller.

There are, in fact, precedents for pooling high school dropouts and high school graduates in economics. Much of the litera-
ture that examines the increase in wage inequality in the United States over the past three decades has found it convenient to 
discuss trends in the returns to skills by examining the wage gap between two broadly defined education classifications, “high 
school equivalents” (defined as an aggregation of high school dropouts and high school graduates), and “college equivalents” 
(defined as an aggregation of workers who have more than a high school diploma).

Beginning	with	Card	(2009),	some	studies	argue	that	the	high	school	equivalents-college	equivalents	classification	should	be	
adopted in the immigration literature.18 This argument adds a fifth level to the nesting, one that describes how high school 
dropouts and high school graduates interact in the production process. The key variable in this level of the nesting would be 
the elasticity of substitution between high school dropouts and high school graduates. This elasticity would be close to zero 
if the two groups were not easily substitutable, and would be very large if the workers were easily substitutable. 

Operationally,	the	elasticity	of	substitution	between	high	school	dropouts	and	high	school	graduates	is	estimated	by	correlat-
ing the percent wage gap between the two groups with the (log) ratio of the quantities in the two groups. In the national labor 
market, we would observe the wage gap and the quantity ratio once per year, so that there are only a few observations if we 

Table 5. Simulated Wage Impact of 1990-2010 Immigrant Influx on Native 
Workers, Allowing for Within-Group Complementarities (in percent)

Elasticity = 5.6
     Short Run
     Long Run

Elasticity = 20.0
     Short Run
     Long Run

Elasticity = Infinity
     Short Run
     Long Run

Long Run, as Reported in Ottaviano-Peri

Notes: The	simulation	assumes	that	the	elasticity	of	substitution	across	experience	groups	is	6.7	and	that	the	
corresponding	elasticity	across	education	groups	is	5.0.	The	last	row	is	drawn	from	Ottaviano-Peri	(2012),	Table	
6,	Panel	A,	column	2,	and	gives	the	wage	effect	of	the	immigrants	who	entered	the	United	States	between	1990	
and 2006.    

High School
Dropouts

-1.6
1.6

-4.9
-1.7

-6.2
-3.1

-2.0

High School
Graduates

-1.2
2.0

-2.3
0.9

-2.7
0.4

1.1

Some 
College

-1.2
2.0

-2.0
1.2

-2.3
0.9

1.9

College 
Graduates

-1.3
1.9

-2.7
0.5

-3.2
-0.1

-0.3

Post-
College

-1.4
1.8

-3.3
-0.1

-4.1
-0.9

-0.3

All 
Workers

-1.3
1.9

-2.6
0.6

-3.2
0.0

0.6
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were	to	use	decennial	census	data.	As	a	result,	most	studies	use	the	annual	Current	Population	Surveys	(CPS)	data,	which	
exists	since	1964,	to	estimate	these	types	of	elasticities.

The numerical exercise, however, quickly runs into a major obstacle. The sign and magnitude of any correlation between 
the wage gap and the quantity ratio of the two low-skill education groups is going to be contaminated by the changes in the 
demand for different types of low-skill workers witnessed in the U.S. labor market over the past few decades. The calculation 
of the correlation, therefore, must find a way of controlling for these unobserved demand shifts.

It	is	typical	to	address	this	problem	by	controlling	for	some	sort	of	trend	in	the	regression	model.	Goldin	and	Katz	(2008),	
for	example,	introduce	a	linear	trend	with	a	“spline”	(i.e.,	a	break)	after	1992	to	estimate	the	elasticity	of	substitution	between	
high school dropouts and high school graduates. Table 6 illustrates the sensitivity of the measured elasticity to alternative 
assumptions about the unobserved trend in relative demand. The first row reports the estimated elasticity using the Goldin-
Katz	CPS	data	from	the	1963-2005	period	and	their	preferred	trend	specification.19	The	estimate	of	the	elasticity	is	7.4,	and	
rejects the hypothesis that high school dropouts and high school graduates are perfect substitutes.

The other rows reported in the table use alternative trend assumptions. It is obvious that the estimated elasticity is sensitive 
to the shape of the trend. Row 2, for example, uses a quadratic trend, and the estimated elasticity has the wrong sign (i.e., the 
elasticity	should	be	a	positive	number),	so	that	the	entire	theoretical	framework	falls	apart.	Row	3	uses	a	cubic	trend,	and	the	
elasticity	takes	on	a	value	of	21.3.

Card	(2009)	introduced	an	approach	that	would	seem	to	avoid	some	of	the	pitfalls	inherent	in	making	assumptions	about	the	
underlying trends in demand. He correlated the wage gap and quantity ratio of high school dropouts and high school gradu-
ates across cities in the United States. As row 4 of the table shows, this cross-city correlation does indeed lead to the conclu-
sion	that	the	two	groups	are	near-perfect	substitutes,	with	an	elasticity	equal	to	41.7.	However,	row	5	shows	that	if	the	model	
were estimated across states (rather than across cities) and allowed for state-specific trends in relative demand for low-skill 
workers, the estimated elasticity would fall to 6.6, suggesting little substitutability between the two groups.

Table 6 teaches us a very important lesson: The available evidence on the elasticity of substitution between high school 
dropouts and high school graduates is extremely sensitive to the assumption made about the trend in the relative demand 
for the two groups. Different assumptions yield very different conclusions. In fact, the sensitivity of the results suggests that 
the	nested	CES	framework	may	not	be	a	particularly	useful	method	for	analyzing	the	substitutability	of	labor	between	these	
two skill groups.

Table 6. Estimates of the Elasticity of Substitution between 
High School Dropouts and High School Graduates

Specification

1.	Goldin-Katz	CPS	Data,	Linear	Trend	&	Post-1992	Spline

2.	Goldin-Katz	CPS	Data,	Quadratic	Trend

3.	Goldin-Katz	CPS	Data,	Cubic	Trend	

4.	Census	MSA-Level	Data

5.	Census	State-Level	Data,	Linear	Trend	&	Post-1992	Spline

Sources and Notes: Borjas, Grogger, and Hanson (2012, Table 2). Standard errors are 
reported in parentheses. The implied elasticity of substitution is the negative of the recip-
rocal of the regression coefficients.   

Implied 
Elasticity

7.4

-9.9

21.3

41.7

6.6

Regression 
Coefficient

-0.135
(0.027)

0.101
(0.045)

-0.047
(0.012)

-0.024
(0.016)

-0.152
(0.028)
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It is useful to report the findings of one final simulation exercise to get a sense of the importance of the assumed value of the 
elasticity of substitution between high school dropouts and high school graduates in predicting the wage impact of immigra-
tion.	Table	7	presents	the	results	of	the	simulation	using	two	alternative	values	for	the	elasticity:	7.4	(the	value	implied	by	the	
Goldin-Katz	CPS	data	in	row	1	of	Table	6);	and	infinity	(the	value	reflecting	the	presumption	that	the	two	groups	are	perfect	
substitutes). The simulation assumes, as shown earlier, that immigrants and natives within narrowly defined skill groups are 
perfect substitutes. 

Not surprisingly, immigration has a much weaker impact on the wage of low skill workers when high school dropouts and 
high	school	graduates	are	perfect	substitutes.	For	example,	the	short-run	wage	impact	on	high	school	dropouts	is	-3.4	percent	
if	the	two	groups	are	perfect	substitutes,	but	-5.3	percent	if	the	elasticity	is	around	7.	The	source	of	the	weaker	impact	in	the	
case of perfect substitution is obvious. As noted above, because immigration disproportionately increased the number of 
high school dropouts in the United States, the identification of high school dropouts as a unique skill group implies that this 
group experienced a very large supply shock. By pooling high school dropouts and high school graduates into “high school 
equivalents”, the magnitude of the percent supply increase in the low-skill workforce becomes much smaller, and the relative 
wage impact on low-skill workers gets diluted.

Let me conclude the discussion of the theory-based methods of estimating the wage impact of immigration by noting an 
incongruity in the two hypotheses that circulated in the past decade that lead to a weaker wage impact of immigration. In 
particular, it has been argued that: (a) equally-skilled immigrants and natives are complements; and/or (b) high school drop-
outs and high school graduates are perfect substitutes. Although this particular combination of assumptions may, from some 
perspectives, give the “right” answer, the cognitive dissonance inherent in the argument is often overlooked. It requires a 
belief that somehow workers who most observers view as different (high school dropouts and high school graduates) are, in 
fact, identical; while workers who most observers would view comparably (similarly aged and educated foreign- and native-
born workers) are, in fact, different. Although algebraically possible, it seems like a peculiar mix of technological assertions.

6. An Alternative Way of Measuring the Impact: Looking Across Cities
Although the theory-based approach discussed above seems to have become a preferred way of measuring the wage impact 
of immigration in the past decade, there exists an alternative literature in economics that is much more descriptive and 
that focuses entirely on comparing economic conditions across cities. It seems sensible to presume that we should be able 
to measure the wage impact of immigration by comparing how wages evolve in cities that are affected differentially by im-
migration. The wages of substitutable workers, for instance, should decline more in those metropolitan areas that received a 

Table 7. Generalized Simulation of the Short-Run Wage Impact 
of 1990-2010 Immigrant Influx

High School Dropouts and Graduates 
Are Perfect Substitutes
     Short Run
     Long Run

High School Dropouts and Graduates 
Are Not Perfect Substitutes
     Short Run 
     Long Run

Notes: The	pre-existing	workforce	includes	both	natives	and	immigrants	present	in	the	United	States	in	1990.	
The	simulation	assumes	that	the	elasticity	of	substitution	across	experience	groups	is	6.7	and	that	the	corre-
sponding	elasticity	across	education	groups	is	5.0.	The	elasticity	of	substitution	between	high	school	dropouts	
and	high	school	graduates	in	the	last	two	rows	is	assumed	to	be	7.4.    

High School
Dropouts

-3.4
-0.2

-5.3
-2.1

High School
Graduates

-3.4
-0.2

-3.0
+0.2

Some 
College

-2.3
+0.9

-2.3
+0.9

College 
Graduates

-3.2
0.9

-3.2
0.0

Post-
College

-4.1
-0.9

-4.1
-0.9

All 
Workers

-3.2
0.0

-3.2
0.0
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larger immigrant influx. Although there is a great deal of dispersion in results across the hundreds of studies in the academic 
literature, the cross-city studies generally find that immigration has only a weak effect on wages.

It is widely recognized, however, that the cross-city estimates suffer from two potentially serious flaws. First, immigrants may 
not be randomly distributed across metropolitan areas. If the areas where immigrants cluster have done well over some time 
periods, this would create a positive spurious correlation. A positive correlation between wages and immigration may simply 
indicate that immigrants choose to reside in areas that are doing relatively well, and the spurious correlation could easily 
swamp the presumed negative effect of immigration on the wage of competing workers.

A second difficulty is that natives may respond to the entry of immigrants in a particular locality by moving their labor or 
capital to other places until native wages and returns to capital are again equalized across regions. A comparison of the wage 
of native workers across cities or states might show little or no difference because the internal flows have diffused the effects 
of immigration throughout the national economy. 

There is a classic study in the literature, however, that is unaffected by these flaws and that also concludes that immigration 
had	little	effect	on	the	employment	opportunities	of	native	workers.	I	am	referring,	of	course,	to	Card’s	(1990)	study	of	the	
impact	of	the	Mariel	influx	on	Miami’s	labor	market.	On	April	20,	1980,	Fidel	Castro	declared	that	Cuban	nationals	wishing	
to	move	to	the	United	States	could	leave	freely	from	the	port	of	Mariel.	By	September	1980,	about	125,000	Cubans,	mostly	
unskilled	workers,	accepted	Castro’s	offer	and	Miami’s	labor	force	grew	by	7	percent.

Card	(1990)	used	a	very	simple	methodology	to	determine	if	this	“natural	experiment”	affected	labor	market	opportunities	
for	Miami’s	pre-existing	workforce.	Table	8	summarizes	some	of	the	evidence	by	looking	at	the	unemployment	rate	of	black	
workers	in	Miami	before	and	after	the	Mariel	influx.	In	1979,	prior	to	the	Mariel	flow,	the	black	unemployment	rate	in	Miami	
was	8.3	percent.	This	unemployment	rate	rose	to	9.6	percent	by	1981,	after	the	Mariel	flow.

Of	course,	this	fact	by	itself	does	not	imply	anything	about	the	labor	market	impact	of	immigration.	In	order	to	isolate	this	
impact, we need to compare what happened in Miami with what happened in a “control group”, a set of cities that were un-
touched by the Mariel influx. As the table shows, black unemployment was rising even faster in the other cities that form the 
control	group	(as	the	aggregate	economy	was	entering	a	recession),	from	10.3	to	12.6	percent.	If	anything,	therefore,	it	seems	
that the Mariel flow actually attenuated the rise in black unemployment in Miami. 

Given the short-run nature of the empirical exercise (the changes in Miami’s labor market over a two-year period), it would 
be difficult to argue that the Mariel study captures the long-run attenuation of whatever short-run effect might have oc-
curred. Subsequent research, however, raises questions about whether the Mariel data justifies any inference about the im-
pact	of	 immigration.	In	1994,	economic	and	political	conditions	in	Cuba	were	ripe	for	the	onset	of	a	new	refugee	influx	
into	the	Miami	area,	and	thousands	of	Cubans	began	the	journey.	To	prevent	a	“new”	Mariel	from	occurring,	however,	the	
Clinton	administration	ordered	the	Navy	to	redirect	all	the	refugees	toward	the	American	military	base	in	Guantanamo.	As	
a result, few of the potential migrants reached Miami.

Angrist	and	Krueger	(1999)	replicated	the	methodological	design	of	the	Mariel	study	by	comparing	Miami’s	labor	market	
conditions — relative to those in the same control group —before and after “the Mariel boatlift that didn’t happen”.20 This 
non-event had a remarkable adverse	impact	on	the	unemployment	rate	of	Miami’s	black	workforce.	Table	8	shows	that	the	

The Mariel Flow
The Mariel Flow That 

Did Not Happen

Table 8. The Mariel Boatlift

 

Unemployment Rate of Blacks in
     Miami
					Comparison	Cities

Sources: The	data	for	the	Mariel	flow	are	drawn	from	Card	(1990,	p.	251).	The	data	for	the	
Mariel	flow	that	did	not	happen	are	drawn	from	Angrist	and	Krueger	(1997,	p.	1329). 
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8.3
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black	unemployment	rate	in	Miami	rose	from	10.1	to	13.7	percent	between	1993	and	1995,	as	compared	to	a	drop	from	11.5	
to	8.8	percent	in	the	control	group.

Interpreted in the usual way, the evidence would suggest that a phantom immigrant influx greatly harmed the economic op-
portunities of black workers. This nonsensical inference obviously raises questions about whether one should interpret the 
evidence for the Mariel boatlift that did happen as indicating that immigration had little impact on Miami’s labor market.

The conflicting evidence is probably best interpreted as indicating that local labor markets are continually affected by many 
shocks, and it is impossible to draw specific conclusions about the wage impact of immigration unless we have a much better 
understanding of the many other factors that are shifting supply and demand in these labor markets at a particular point in 
time. Put simply, cross-city comparisons do not seem to measure the labor market impact resulting from an immigration-
induced supply shift.

7. The Benefits from Immigration
The debate over the measurement of the wage effects of immigration is often motivated by the intrinsic interest in determin-
ing how immigrants alter labor market opportunities for native workers. There exists, however, another equally important 
reason for measuring the wage effects: the gains to the U.S. economy directly depend on the impact of immigration on native 
wages.

Natives benefit from immigration in many ways. For example, immigrants buy goods and services produced by American 
firms, increasing the demand for native workers; they can lower the price of services in many industries, such as construc-
tion, benefiting American consumers; and immigrant entrepreneurs open up firms, create jobs, and possibly make a large 
contribution to economic growth.

To measure the economic gains from immigration, we would need to list all the possible channels through which immigrants 
transform the economy. We could then use this exhaustive list to estimate what the gross domestic product (GDP) of the 
United States would have been if the country had not admitted any immigrants. The difference between the counterfactual 
GDP and actual GDP yields the increase in national wealth attributable to immigration. The calculation could also be used 
to determine how much of the increase in GDP accrues to natives as opposed to being paid directly to immigrants in return 
for their services.

Obviously,	this	computation	is	an	extremely	difficult,	if	not	impossible,	task.	As	a	result,	we	can	only	estimate	the	economic	
benefits from immigration if we have a model of the economy detailing how the various sectors operate and are linked to-
gether.	One	could	then	simulate	the	model	to	figure	out	what	happens	when	the	labor	market	is	flooded	by	millions	of	new	
workers.

Existing estimates of the economic benefits from immigration often use the simplest “textbook model” of a free-market 
economy to calculate the benefits. In this framework, wages and employment are set by the interplay between the supply of 
and the demand for workers. When wages are high, many persons want to work, but few firms are looking to hire. When 
wages are low, few persons want to work, but many firms are competing for their services. The labor market balances out the 
conflicting interests of workers and firms, and sets employment and wages so that persons who want to work at the going 
wage can find jobs.

So what happens in this idealized model when immigrants enter the labor market? And, equally important, what happens to 
the income that accrues to the native population?

Suppose that all workers, whether immigrants or natives, are equally skilled. Because immigrants increase the size of the 
workforce, there is additional competition in the labor market and the wage of native workers falls. At the same time, native-
owned firms gain because they can now hire workers at lower wages, and many native consumers gain because the lower 
labor costs lead to cheaper goods and services. The difference between what the winners win and what the losers lose is called 
the immigration surplus, and it gives the gain in national income accruing to natives as a result of immigration.

The textbook model of a competitive labor market implies a very simple (and widely used) formula for calculating the im-
migration surplus as a fraction of GDP:21
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(1)  

where: s	is	labor’s	share	of	GDP,	which	is	around	0.7	in	the	United	States;
 e is the “wage elasticity”, measuring the percent change in the wage resulting from a 1 percent increase in the size of 
the workforce;
 p	is	the	fraction	of	the	workforce	that	is	foreign-born,	which	is	around	0.15.

The formula for the immigration surplus in a competitive labor market is so simple that practically anyone can conduct a 
back-of-the-envelope calculation of the gains, and “play around” with the numbers to get a good sense of the range of the 
estimates.	Suppose,	for	example,	that	the	wage	elasticity	is	-0.3,	which	implies	that	a	10	percent	increase	in	the	number	of	
workers	lowers	wages	by	3	percent.	The	immigration	surplus	would	then	be	around	0.24	percent	of	GDP	(which	equals	0.5	
*	0.7	*	0.3	*	0.15	*	0.15).	In	2013,	GDP	is	around	$15	trillion.	As	Table	9	shows,	the	formula	for	the	immigration	surplus	
implies	that	immigration	increases	the	income	accruing	to	the	native-born	by	around	$35	billion	annually.

Needless to say, this estimate of the immigration surplus depends on the many assumptions that underlie the model. Never-
theless, the model says something that is useful and surprising: It is mathematically impossible to manipulate the textbook 
model of a competitive labor market so as to yield a huge number for the immigration surplus in a country like the United 
States,	even	after	immigration	has	increased	the	size	of	the	workforce	by	15	percent.

The formula for the immigration surplus contains another important insight: The gains from immigration are intimately 
linked to the wage loss suffered by workers. Ironically, the United States gains more from immigration the greater the drop 
in the wage of workers who compete with immigrant labor. This implication is analogous to the result from international 
trade theory that cheap foreign imports, typically seen as having harmful and disruptive effects on workers in the affected 
industries, often benefit the importing country.

Finally, the formula reveals that the immigration surplus is a positive number as long as immigration causes some wage 
depression. In other words, the United States, on net, benefits from immigration. It is important to note, however, that im-
migration has other economic effects, such as the fiscal impact through expenditures in the welfare state, but these consider-
ations are separate from the calculation of the immigration surplus. The immigration surplus focuses solely on what happens 
to native income as a result of the changes that occur in the labor market.

Contribution of 
All Immigrants

Contribution of 
Illegal Immigrants (in Billions 

of Dollars) when They 
Account for:

Table 9. Estimates of Costs and Benefits 
of Immigrant Participation in the U.S. Labor Market

Net Gain to Natives
     Loss to Native Workers
     Gain to Native Firms

Total Increase in GDP

Payments to Immigrants

Notes: The	calculation	assumes	that	labor’s	share	of	income	is	0.7;	the	wage	elasticity	is	-0.3;	and	im-
migrants	make	up	15	percent	of	the	workforce.    

As Percent of 
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0.24
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10.7

10.5

(1) 24.5% of All 
Immigrants

$8.6
$98.5

$107.1

$394.5

$385.9

In Billions of 
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$35.0
$402.0
$437.0

$1,610.0

$1,575.0

(2) 29.3% of All 
Immigrants

$10.3
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$471.7

$461.5
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Of	course,	the	losses	suffered	by	native	workers	do	not	disappear	into	thin	air.	Immigration	redistributes	income	from	work-
ers to those economic agents who use immigrants (including, of course, firms as well as households that purchase immigrant 
services). The textbook model generates two additional formulas that quantify the magnitude of this redistribution:

(2)   

(3)	 	

If	the	wage	elasticity	is	-0.3,	native-born	workers	lose	about	2.7	percent	of	GDP	(which	is	given	by	0.7	*	-0.3	*	0.15	*	0.85).	
At	the	same	time,	native-owned	firms	gain	about	2.9	percent	of	GDP	(which	equals	0.7	*	0.3	*	0.15	*	0.925).	Since	GDP	is	
around	$15	trillion,	workers	lose	$402	billion	while	firms	gain	$437	billion.

The	small	immigration	surplus	of	$35	billion,	therefore,	masks	a	sizable	redistribution	from	workers	to	the	users	of	immi-
grant labor. Let me restate this point in a different way: If one wishes to believe that the immigration surplus in the United 
States	is	around	$35	billion,	it	follows	from the same calculation that the redistribution of wealth from workers to firms is 
around $400 billion.

I should also add that the exercise is a short-run simulation, calculating the gains and losses before the economy adjusts in 
any way to the immigrant influx. The increased profitability of firms will encourage capital flows and the economy will ex-
pand until the “excess profits” disappears. As we saw earlier, under standard assumptions in the immigration literature, the 
supply shift will not have an impact on the average wage in the long run. Hence the model implies that immigration does not 
alter the price of labor or the returns to capital in the long run, and natives neither gain nor lose from immigration. In the 
long run, therefore, the immigration surplus must be zero.

It is also important to emphasize that the immigration surplus gives the increase in national income accruing to the native 
population. The immigration surplus differs from the actual increase observed in GDP because immigrants receive part of 
the increase in national income in return for their (labor) services. It is useful to write down one last formula implied by the 
model, the formula that gives the percent increase in (total) national income:

(4)  

Assuming	again	that	the	wage	elasticity	is	-0.3	and	that	immigration	increases	the	size	of	the	workforce	by	15	percent,	the	
formula	implies	that	GDP	increased	by	around	10.7	percentage	points,	equivalent	to	a	$1.61	trillion	increase.	Not	surpris-
ingly,	a	15	percent	increase	in	the	number	of	workers	leads	to	a	substantial	increase	in	the	size	of	the	aggregate	economy.	
Note, however, that the immigrants themselves receive the bulk of this increase: The immigration surplus accruing to natives 
is only 2.2 percent of the total increase in GDP resulting from immigration.22 The calculation identifies a group that benefits 
substantially from immigration: the immigrants themselves.23

This “accounting” framework, of course, can be used to calculate the costs and benefits attributable to ilegal immigration spe-
cifically.	For	example,	how	much	of	the	$35	billion	net	gain	is	due	to	the	presence	of	illegal	immigrants	in	the	labor	market?	
To answer this question, we need to know what fraction of the “effective” labor supply provided by foreign-born workers is 
attributable to undocumented workers.

Although	we	do	not	have	precise	estimates	of	this	fraction,	it	can	be	roughly	approximated.	For	example,	about	29.3	percent	
of	the	current	foreign-born	population	is	illegal	(or	11.7	million	out	of	40	million	foreign-born	persons).	It	is	likely,	however,	
that illegal immigration, which is predominantly low-skill, makes a smaller contribution to effective labor supply than their 
share	of	the	foreign-born	population.	In	fact,	the	simulation	exercise	in	Table	3	suggests	that	ilegal	immigration	accounts	
for	24.5	percent	of	the	effective	workforce.24 These two estimates thus provide a bound for calculating the benefits and costs 
attributable to illegal immigration.

The	last	two	columns	of	Table	9	summarize	the	calculation.	Illegal	immigration	accounts	for	less	than	a	third,	or	around	$10	
billion, of the immigration surplus accruing to natives. Similarly, their contribution to overall GDP is substantial, increasing 
national	income	by	between	$395	and	$472	billion,	but	much	of	this	increase	(between	$386	and	$462	billion)	is	remitted	to	
the illegal immigrants themselves as payment for their services.25 
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Technical Appendix
As I noted in the text, the theory-based simulations that are typically reported in the academic literature (and updated in this 
report)	use	the	assumption	that	the	aggregate	production	function	in	the	United	States	has	a	Cobb-Douglas	functional	form.	
The assumption builds in the following algebraic rule into every single simulation:

In the short run, the percent change in the average wage resulting from a 1 percent increase in the number of workers 
must equal the negative of capital’s share of income.

It	is	well	known	that	around	70	percent	of	GDP	in	the	United	States	is	distributed	to	workers,	so	that	capital’s	share	of	in-
come	is	0.3.	Therefore,	a	1	percent	increase	in	supply	must	lead	to	a	-0.3	percent	decline	in	the	average	wage	in	the	short	run.	
Equivalently,	a	10	percent	increase	in	supply	must	reduce	the	average	wage	by	3	percent.	It	is	worth	emphasizing	that	this	
prediction is implied by the algebra of the model and has nothing whatsoever to do with the underlying data.

Furthermore, the same algebra implies that the average wage cannot be affected by immigration in the long run. Hence a 
second rule:

In the long run, the percent change in the average wage resulting from a 1 percent increase in the number of workers 
must equal 0.0 percent.

As	I	emphasized	in	the	text,	the	assumption	that	the	aggregate	production	function	in	the	United	States	is	Cobb-Douglas	is	
not innocuous. Nevertheless, it is an assumption that has been adopted in the theory-based literature that blossomed in the 
past decade. It is important to keep this fact in mind when interpreting the simulation results that are commonly presented 
in the academic literature.
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End Notes
1		Grossman	(1982)	is	the	first	study	that	directly	addresses	the	empirical	question.	

2		See	Murphy	and	Welch	(1992),	Katz	and	Murphy	(1992),	and	Card	and	Lemieux	(2001).

3		The	analysis	is	restricted	to	persons	aged	18-64,	who	do	not	reside	in	group	quarters,	and	are	not	enrolled	in	school.

4  The calculation of the immigrant share uses data on total hours worked by immigrants and natives (rather than a simple 
body count), so it can be interpreted as the fraction of all work hours that is supplied by foreign-born workers.

5  More precisely, the points in the scatter diagram are the residuals from a regression of the group’s log weekly earnings and 
the immigrant share on a set of education-experience fixed effects and on decade fixed effects. The education-experience 
fixed effects ensure that each data point represents deviations from the mean observed for that group over the entire period 
while the decade fixed effects remove any decade-specific wage effects that are common to all groups. To better measure the 
price of a skill unit, the empirical exercise uses the mean log weekly wage of workers in the wage and salary sector.

6  Specifically, the regression model is:

where fE and fX  are vectors of fixed effects indicating the group’s education and experience, and the interactions fET and 
fXT allow for the impact of these fixed effects to vary over time. The inclusion of the various vectors of fixed effects implies 
that the regression model controls for all macroeconomic shifts that affected all workers equally throughout the period, or 
that affected all workers in a specific education group equally, or that affected all workers in a particular experience group 
equally.

7  In the sample of working men, the regression coefficient is -0.529.	The	implied	wage	effect	is	given	by	the	product	of	this	
coefficient	and	(1	–	p)2, where p	is	the	immigrant	share.	Since	the	immigrant	share	in	the	U.S.	labor	force	is	around	15	per-
cent,	the	multiplicative	factor	is	around	0.7.	See	Borjas	(2003)	for	details.

8  Although the discussion focuses on wage effects, immigration also has employment effects. Using a similar framework, 
Borjas, Grogger, and Hanson (2010) report that a 10 percent increase in supply lowers the employment rate of black men by 
5.1	percentage	points	and	that	of	white	men	by	1.6	percentage	points.

9  Borjas, Grogger, and Hanson (2010) present an extensive analysis of the impact of immigration on the employment and 
earnings of the African-American population.

10  To estimate this parameter would require additional data specifying the nature of changes in the capital stock. Although 
it is possible to estimate the parameter using only wage and employment data, this methodology would not be robust since 
aggregate conditions in the labor market are only observed a total of six times (once in each census).

11		The	Cobb-Douglas	production	function	is	given	by	,	where	Q is output, K is the capital stock, and L is the labor input. If 
the	labor	market	were	competitive,	the	parameter	α	is	the	fraction	of	GDP	that	is	distributed	to	firms	(or	around	0.3	in	the	
United States).

12		The	regression	coefficient	estimating	the	reciprocal	of	the	elasticity	of	substitution	across	experience	groups	was	0.15	(with	
a	standard	error	of	0.03).	The	regression	coefficient	estimating	the	reciprocal	of	the	elasticity	of	substitution	across	education	
groups	was	0.20	(with	a	standard	error	of	0.08).	As	suggested	by	the	work	of	Autor,	Katz,	and	Kearney	(2004),	the	regression	
that	estimates	the	elasticity	of	substitution	across	education	groups	allows	for	a	post-1992	“spline”	by	including	interactions	
between the education fixed effects and a linear trend, and interactions between the education fixed effects and an indicator 
that	“turns	on”	after	1990.

13		Warren	and	Warren	(2013).

Q = K αL1−α 	  
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14  More precisely, this is the number of total work hours supplied by the foreign-born population divided by 2000, so it is the 
number of foreign-born “full-time equivalents.”

15		Passel	and	Cohn	(2009,	p.	11)	report	that	47	percent	of	undocumented	immigrants	have	less	than	a	high	school	education,	
27	percent	have	a	high	school	diploma,	10	percent	have	some	college,	and	16	percent	are	college	graduates	or	more.	For	each	
education group, the simulation assumes that undocumented immigration increased the supply of workers for all age groups 
by the same proportion.

16		Specifically,	Borjas,	Grogger	and	Hanson	(2012)	examine	how	cell-specific	wages	were	calculated	in	the	Ottaviano-Peri	
study. The latter used an extremely unusual definition: the log of mean earnings for a particular cell. The standard approach 
in the literature (which is consistent with the underlying theory) is to use the mean of log earnings. Borjas, Grogger, and 
Hanson	also	address	the	issue	of	how	the	observations	are	weighted	in	the	regressions	estimated	in	the	Ottaviano-Peri	study.

17		Ottaviano	and	Peri	(2012)	do	not	report	the	short-run	wage	effects.	However,	the	algebra	of	the	nested	CES	framework	
implies that it can be easily calculated from the reported long-run wage effects. In particular, the difference between the 
two effects (for any	education	group)	must	equal	capital’s	share	of	income	(or	an	assumed	0.3)	times	the	percent	increase	in	
total supply due to immigration (which their Table 1 suggests is slightly above 10 percent). Hence the short run wage effect 
exceeds	the	long	run	wage	effect	by	around	3	percentage	points.

18		See	also	Ottaviano	and	Peri	(2012).

19		Goldin	and	Katz	(2008)	also	examined	the	possibility	that	there	may	have	been	a	linear	decline	in	the	value	of	this	elastic-
ity of substitution over the 20th	century.	Specifically,	they	add	a	few	pre-1963	data	points	to	the	time	series,	and	introduce	
a variable that interacts relative supply with the time trend, and the coefficient of this interaction is negative. As the table 
shows,	however,	the	post-1963	Goldin-Katz	data	leads	to	an	inverse	elasticity	that	is	significantly	different	from	zero	and	
numerically important.

20		Coincidentally,	Alan	Krueger	happens	to	be	the	current	Chairman	of	President	Obama’s	Council	of	Economic	Advisers.

21		The	formulas	presented	in	this	section	are	derived	in	Borjas	(1995).

22		The	formula	implies	that	the	total	payment	to	immigrants	equals	$1.58	trillion.	This	prediction	is	very	close	to	what	im-
migrants	actually	received	in	terms	of	total	earned	income	(plus	benefits).	The	2011	ACS	indicates	that	immigrants	received	
$1.008	trillion	in	total	earned	income	(in	February	2013	dollars).	The	BLS	reports	that	wages	and	salary	account	for	69.2	
percent of total compensation, implying that the total compensation received by immigrants is around $1.46 trillion.

23  The magnitude of the “net” gain accumulating to immigrants is given by the difference between their income in the United 
States and what they would have earned in the source countries had they not migrated.

24		The	total	labor	supply	shifts	reported	in	the	last	column	of	Table	3	are	a	weighted	average	of	the	education-specific	sup-
ply	shifts,	using	income	shares	as	the	weights.	Total	immigration	increased	labor	supply	by	10.6	percent	over	the	1990-2010	
period,	while	legal	immigration	increased	labor	supply	by	only	8.0	percent.	Legal	immigration,	therefore,	accounted	for	75.5	
percent	of	all	immigration	(or	the	ratio	of	8.0	to	10.6),	implying	that	undocumented	immigration	accounted	for	24.5	percent.

25		The	exercise	summarized	in	Table	9	ignored	the	fact	that	the	workforce	is	not	composed	of	equally	skilled	workers.	Several	
studies in the academic literature generalize the framework to allow for the existence of several skill groups. These generaliza-
tions of the basic model typically find that the immigration surplus is of roughly the same magnitude as that indicated by the 
simpler	approach	summarized	here.	See,	for	example,	Borjas	(1995)	and	Johnson	(1998).


