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Abstract.		Wage	evidence	suggests	that	immigrant	workers	are	imperfectly	substitutable	for	native‐
born	workers	with	similar	education	and	experience.		Using	U.S.	Censuses	and	recent	American	
Community	Survey	data,	I	ask	to	what	extent	differences	in	language	skills	drive	this.		I	find	they	are	
important.		I	estimate	that	the	response	of	immigrants’	relative	wages	to	immigration	is	
concentrated	among	immigrants	with	poor	English	skills.		Similarly,	immigrants	who	arrive	at	
young	ages,	as	adults,	both	have	stronger	English	skills	and	exhibit	greater	substitutability	for	
native‐born	workers	than	immigrants	who	arrive	older.		In	U.S.	markets	where	Spanish	speakers	
are	concentrated,	I	find	a	“Spanish‐speaking”	labor	market	emerges:	in	such	markets,	the	return	to	
speaking	English	is	low,	and	the	wages	of	Spanish	and	non‐Spanish	speakers	respond	most	strongly	
to	skill	ratios	in	their	own	language	group.		Finally,	in	Puerto	Rico,	where	almost	all	workers	speak	
Spanish,	I	find	immigrants	and	natives	are	perfect	substitutes.		The	implications	for	immigrant	
poverty	and	regional	settlement	patterns	are	analyzed.	
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Studies	have	found	that	the	massive	flow	of	immigrants	into	the	U.S.	in	the	past	few	decades	has	

had	little	negative	impact	on	the	average	wages	of	native‐born	workers	(reviews	include	Borjas,	

1994,	and	Friedberg	and	Hunt,	1995;	a	more	recent	article	is	Ottaviano	and	Peri,	forthcoming,	

hereafter	“OP”).	However,	many	of	these	same	studies	tend	to	find	that	the	new	arrivals	

substantially	depressed	the	wages	of	previous	immigrant	arrivals	(Card,	2001;	OP).1		The	fact	that	

immigrants	seem,	by	this	evidence,	not	to	fully	compete	in	the	native	labor	market	may	contribute	

to	the	relatively	high	rates	of	poverty	among	immigrants,	and	understanding	why	they	do	not	may	

inform	policies	aimed	at	reducing	immigrant	poverty.	

A	plausible	explanation	for	why	immigrants	do	not	fully	compete	is	that	their	limited	English	skills	

restrict	them	to	occupations	where	English	skills	are	less	important.		The	ability	to	speak	a	

country’s	native	language	is	associated	with	higher	wages	(e.g.,	Chiswick	and	Miller,	1995,	2007;	

Carliner,	1996;	Dustmann	and	Fabbri,	2003;	Bleakely	and	Chin,	2004;	Ferrer,	Green	and	Riddell,	

2006).		In	addition,	less‐skilled	immigrants	in	the	U.S.	appear	to	specialize	in	occupations	which	

require	relatively	little	communication	(Peri	and	Sparber,	2009),	although	factors	besides	

immigrants’	relative	lack	of	English	skills	(such	as	a	greater	willingness	to	work	in	manual	jobs)	

could	contribute	to	this.			

In	this	chapter,	I	ask	how	immigrants’	language	skills	affect	how	closely	they	compete	with	native‐

born	workers.		As	was	described	in	the	introduction,	how	closely	two	different	groups	of	workers	

(in	this	case,	immigrants	and	natives)	compete	in	the	labor	market	is	revealed	by	how	closely	their	

wages	move	together	in	response	to	changes	in	the	size	of	one	group	relative	to	the	other.		In	

economics	jargon,	two	groups	of	workers	are	described	as	“perfect	substitutes”	if	their	wages	move	

in	sync	in	response	to	changes	in	relative	numbers:	from	the	labor	market’s	perspective	they	are	

                                                            
1	In	OP’s	preferred	specification,	for	example,	the	largest	estimated	impact	of	immigration	since	1990	they	can	find	on	the	
average	wages	of	native‐born	high	school	dropouts	is	‐0.1	percent,	compared	to	‐8.1	percent	for	immigrants.		Much	of	the	
more	recent	literature	(e.g.,	Card,	2001,	2009)	does	not	examine	impacts	on	average	wages	directly,	but	instead	focuses	
on	the	wage	gaps	between	groups	of	native	workers.		Even	measured	this	way,	however,	the	impact	on	less‐skilled	natives	
is	generally	found	to	be	small.	
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identical.		In	contrast,	two	groups	are	“imperfect	substitutes”	if	an	increase	in	the	size	of	one	group	

relative	to	a	second	group	lower	the	wages	of	the	first	group	relative	to	the	second.			The	more	

responsive	relative	wages	are	to	relative	supply,	the	less	directly	these	two	groups	compete	in	the	

labor	market.		In	the	U.S.,	immigrants	and	natives	with	similar	education	and	experience	are	

imperfect	substitutes	(OP).	

Put	another	way,	then,	this	chapter	asks	whether	immigrants	with	strong	English	language	skills	

are	closer	substitutes	for	natives	than	immigrants	with	poor	English	language	skills.		Specifically,	it	

asks	if	the	relative	wages	of	immigrants	(that	is,	relative	to	natives’	wages)	who	speak	English	well	

respond	more	to	changes	in	the	relative	total	hours	worked	by	immigrants	than	do	the	relative	

wages	of	immigrants	who	speak	English	poorly.			To	estimate	this	relationship,	I	rely	primarily	on	

variation	across	metropolitan	areas,	using	data	from	the	2000	U.S.	Census	of	Population	and	

American	Community	Surveys	from	2007‐2009	(Ruggles	et	al.,	2010).		All	comparisons	are	made	

within	broad	education	groups	(high	school	or	less,	more	than	high	school)	that	previous	research	

has	found	represent	distinct	labor	types	(Card,	2009;	Goldin	and	Katz,	2008).			These	data	contain	

self‐reports	of	English	language	skills.		As	language	skills	may	be	correlated	with	other	factors	that	

affect	substitutability	with	natives,	such	as	legal	status,	I	also	make	comparisons	by	age	at	arrival	

and	time	in	the	U.S.,	exploiting	the	fact	that	immigrants	who	arrive	in	the	U.S.	as	children	tend	to	

have	far	better	English	language	skills	as	adults	(Bleakley	and	Chin,	2004),	and,	similarly,	that	

English	skills	tend	to	rise	with	time	in	the	U.S.		The	idea	is	that	legal	status	(and	other	factors)	may	

have	a	weaker	relationship	with	English	skills	across	these	groups.	

The	above	discussion	is	written	as	if	all	communication	must	take	place	in	English,	but	in	some	

parts	of	the	U.S.,	Spanish	is	also	an	important	language.		An	extreme	case	is	Puerto	Rico,	where	both	

“immigrants”	(who	include	foreign‐born	from	Latin	American	countries,	as	well	as	U.S.	born	ethnic	

Puerto	Ricans)	and	natives	speak	Spanish.		As	a	further	test	of	the	language	hypothesis,	I	ask	
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whether	wage	movements	reveal	Puerto	Rican	immigrants	and	natives	to	be	perfect	substitutes.		

Since	Puerto	Rico	is	usually	considered	to	be	a	single	labor	market	(e.g.,	Borjas,	2008),	it	is	not	

possible	to	exploit	geographic	variation	in	the	size	of	the	immigrant	population.		Instead,	this	

analysis	relies	on	variation	over	time	and	across	detailed	education	and	experience	groups	in	the	

relative	size	of	the	immigrant	population,	similar	to	OP,	using	Puerto	Rican	Censuses	from	1970	to	

2000	along	with	the	2007‐2009	Puerto	Rican	Community	Surveys	(Ruggles	et	al.,	2010).		I	also	

perform	a	parallel	aggregate	analysis	of	the	continental	U.S.	

In	less	extreme	cases	than	Puerto	Rico,	Spanish	can	be	a	dominant	language,	like	in	Miami	and	Los	

Angeles,	or	prevalent	if	not	dominant,	like	in	Chicago	and	San	Francisco.		I	also	consider	whether	

the	density	of	Spanish	speakers	affects	how	substitutable	Spanish	speaking	immigrants	are	for	

natives.		Under	what	conditions	does	a	parallel	“Spanish‐speaking”	labor	market	develop	in	the	

area?		A	key	hypothesis	from	theory	is	that	it	requires	not	just	a	large	number	Spanish	speakers	

overall,	but	a	sufficiently	rich	distribution	of	skills	among	Spanish	speakers.		This,	for	example,	

distinguishes	Miami	‐‐	where	majority	of	both	highly	educated	and	less	educated	workers	speak	

Spanish	‐‐	from	Chicago,	where	Spanish	speakers	are	disproportionately	less	educated.	

Nearly	all	of	the	results	are	consistent	with	the	view	that	language	skills	are	an	important	source	of	

imperfect	substitutability	between	immigrants	and	natives.		The	estimates	imply	that	the	increase	

in	the	labor	supplied	by	immigrants	(relative	to	natives)	since	1990	in	the	average	metropolitan	

area	is	associated	with	about	a	6	percent	decline	in	the	hourly	wage	of	immigrants	with	poor	

English	language	skills,	but	only	a	2	percent	decline	in	the	wages	of	immigrants	with	strong	English	

language	skills	(each	relative	to	natives	with	similar	education	and	work	experience).		I	also	find	

that	the	wages	of	immigrants	who	arrived	as	young	children	and	long	ago	are	less	sensitive	to	

immigrant	relative	supply	than	those	who	arrived	and	older	ages	and	recently.		Also	consistent	with	
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language	driving	imperfect	substitutability,	in	Puerto	Rico	immigration	is	not	associated	with	a	

decline	in	the	wages	of	Puerto	Rican	immigrants	relative	to	Puerto	Rico‐born	workers.	

Within	the	U.S.,	several	pieces	of	evidence	suggest	a	parallel	Spanish‐speaking	labor	market	

emerges	in	areas	where	Spanish	speakers	are	sufficiently	numerous,	and,	in	particular,	where	the	

skill	distribution	of	Spanish‐speakers	is	sufficiently	rich.		First,	for	Spanish	speakers,	the	wage	

premium	for	speaking	English	is	small	in	markets	with	a	heavy	Spanish‐speaking	presence,	

particularly	those	with	a	heavy	educated	Spanish‐speaking	presence.		Second,	an	influx	of	less‐

educated	Spanish	speakers	is	associated	with	a	larger	decline	in	the	wages	of	Spanish‐speaking	

than	non‐Spanish‐speaking	less‐educated	immigrants.			Third,	an	influx	of	educated	Spanish‐

speakers	is	associated	with	an	increase	the	wages	of	Spanish‐speaking	but	not	non‐Spanish‐

speaking	less‐educated	immigrants.		The	reason	this	third	fact	is	relevant	is	that	in	standard	models	

(like	the	one	used	in	Chapter	2)	an	influx	of	more	educated	workers	is	predicted	to	raise	the	wages	

of	less	educated	workers	if	they	are	in	the	same	labor	market.		Thus,	this	third	fact	also	suggests	

Spanish‐	and	non‐Spanish	speakers	operate	in	parallel	labor	markets	in	the	same	area.	

The	findings	refine	our	understanding	of	the	forces	which	affect	immigrant	poverty.			Previous	

research	already	suggested	that	the	wage	impacts	of	immigration	were	borne	disproportionately	by	

immigrants	themselves,	(e.g.,	Card	2001;	OP)	and	these	results	say	that	they	are	borne	particularly	

strongly	by	immigrants	with	poor	English	language	skills,	who	are	among	the	poorest	immigrants	

(in	recent	U.S.	data,	29	percent	of	immigrants	who	do	not	speak	English	were	in	poverty,	compared	

to	15	percent	of	immigrants	overall),	and	by	Spanish‐speaking	immigrants.			The	estimates	here	are	

consistent	with	the	increase	in	immigration	since	1990	contributing	an	additional	one	to	two	

percentage	points	to	the	poverty	rate	of	less‐educated	low‐English	immigrants,	and	an	additional	

two	to	four	percentage	points	to	the	poverty	rates	of	less‐educated	Spanish‐speaking	immigrants.		
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However,	poverty	rates	among	these	immigrant	groups	fell	over	this	period,	so	this	result	only	says	

that	immigrant	poverty	rates	would	have	fallen	more	quickly	without	additional	immigration.2	

	

I. Motivation	and	Background	

It	is	useful	to	begin	with	some	basic	facts	about	immigrants’	and	natives’	language	skills	and	wages.		

Panel	A	of	Table	1	shows	average	English	skills	for	immigrants	and	natives.		It	was	constructed	by	

combining	data	from	the	2007,	2008	and	2009	American	Community	Surveys	(Ruggles	et	al.,	2010)	

for	the	working‐age	residents	of	136	high	immigration	metropolitan	areas	described	below.3		These	

metropolitan	areas	contain	over	80	percent	the	immigrants	living	in	the	U.S.		Table	1	also	shows	

separate	means	by	whether	or	not	the	respondent	has	any	college	education.		Throughout	the	

paper,	those	with	a	high	school	degree	or	less	will	be	referred	to	as	“less	educated”	and	will	be	a	

focus	of	the	analysis,	as	they	make	up	a	disproportionate	share	of	those	in	poverty.	

The	first	line	of	Panel	A	shows	that	only	46	percent	of	immigrants	speak	English	“only”	or	“very	

well.”		In	contrast,	among	the	native‐born,	this	number	is	over	98	percent	(lower	half	of	table).		To	a	

useful	first	approximation,	U.S.	natives	are	fluent	in	English,	whereas	only	half	of	immigrants	are.		

The	latter	rises	to	68	percent	if	you	include	immigrants	who	say	they	speak	English	“well”	(but	not	

“very	well”).		By	this	broader	measure	of	English	proficiency,	about	half	of	immigrants	without	

college	are	proficient	in	English,	and	90	percent	of	immigrants	with	college	education	are	proficient	

in	English	(columns	2	and	3).	

                                                            
2	Although	poverty	rates	rose	among	immigrants	overall	during	this	period	–	see	introduction	–	poverty	rates	among	less	
educated	non‐English	speaking	immigrants	fell	from	35	to	30	percent	between	1990	and	2008,	and	among	Spanish	
speakers	from	25	to	22	percent.	
3	“Working	age”	is	defined	as	being	between	age	16	and	65	and	with	at	least	one	year	of	“potential	work	experience”	
which	means	being	old	enough	to	have	spent	time	outside	of	school	given	normal	progression	through	school.	
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Spanish	speakers	will	also	be	a	focus	of	this	study,	and	Panel	B	shows	the	English	skills	of	just	those	

immigrants	and	natives	who	report	speaking	Spanish	at	home.		Spanish‐speaking	immigrants	have	

below	average	English	skills,	with	only	26	percent	fluent	in	English;	even	within	education	category	

their	English	skills	are	below	average.		This	is	mostly	driven	by	Mexicans	who	are	the	largest	

immigrant	group	and	who	have	poor	English	skills.		(74	percent	of	Mexican	immigrants	in	this	

sample	report	speaking	English	not	well	or	not	at	all.)		Even	U.S.‐born	Spanish	speakers,	who	make	

up	7.7	percent	of	the	working‐age	population,	have	imperfect	English.		Only	82	percent	claim	to	be	

fluent	in	English,	and	almost	7	percent	say	they	do	not	speak	English	well	or	at	all.4	

The	analysis	below	also	exploits	variation	in	English	skills	by	immigrants’	age	at	arrival	and	time	in	

the	U.S.		Figure	1a	shows	average	language	skills	by	these	characteristics.		The	share	who	speak	

English	well	has	a	positive	monotonic	association	with	time	in	the	U.S.,	rising	from	half	of	those	who	

arrived	in	the	past	five	years	to	90	percent	of	those	who	have	been	in	the	U.S.	at	least	40	years	(a	

pattern	which	may	partly	reflect	cohort	differences	in	English	skills).		Figure	1a	also	shows	the	

sharp	decline	in	the	share	of	immigrants	who	speak	English	well	(as	adults)	in	age	at	arrival:	it	is	

higher	among	those	who	arrived	before	age	10	compared	to	those	who	arrived	at	older	ages.		This	

fact	was	exploited	in	Bleakley	and	Chin	(2004)	(BC)	to	study	the	effect	of	language	skills	on	wages.		

They	argued	that	there	is	a	“critical	period”	at	young	ages	when	children	are	able	to	easily	learn	

English.			Below,	I	ask	if	there	is	a	similar	kinked	relationship	in	the	substitutability	of	immigrants	

for	natives	by	age	at	arrival.5		Figure	1b	shows	that	this	kinked	relationship	is	mainly	present	

among	less‐educated	immigrants;	among	more	educated	immigrants,	the	relationship	is	smoother.6	

                                                            
4	These	numbers	may	understate	native‐born	Spanish	speakers’	English	skills	if	there	is	a	tendency	for	undocumented	
Mexicans	to	claim	native‐born	status.	
5	Note	that	I	am	not	fully	implementing	BC’s	methods	here.		A	key	thing	I	am	not	doing,	but	they	did,	is	differencing	out	
age‐at‐arrival	patterns	among	immigrants	from	English‐speaking	countries	to	account	for	other	factors,	besides	language,	
associated	with	age‐at‐arrival.		Wage	response	estimates	for	the	small	number	of	immigrants	from	English‐speaking	
countries	were	too	unreliable	to	exploit	this	approach.	
6	Splitting	the	sample	by	age	at	arrival	and	education	is	somewhat	problematic	given	BC’s	finding	that	arriving	as	a	young	
child	tends	to	raise	educational	attainment.		The	appropriate	approach	in	light	of	this	is	to	aggregate	together	more‐	and	
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Suggestive	evidence	that	English	skills	are	important	for	economic	well‐being	is	shown	in	Table	2,	

which	shows	mean	log	hourly	wages	and	poverty	by	nativity,	education,	and	English	and	Spanish	

language	skills.		The	first	two	rows	of	Panel	A	show	that	even	within	education	category,	

immigrants	tend	to	earn	less	than	natives.		For	example,	less	educated	immigrants	earn	on	average	

18	log	points	(about	18	percent)	less	than	less	educated	natives.		The	next	row	shows,	pertinent	to	

the	idea	that	language	skills	might	matter	for	this	wage	gap,	the	wages	of	immigrants	who	are	fluent	

in	English	are	very	similar	to	that	of	natives,	including	among	less‐educated	immigrants	and	

natives.		There	is	also	a	steep	wage	gradient	in	self‐reported	English	skills,	shown	below	that.		

These	wage	differences	translate	to	differences	in	poverty	as	well,	shown	in	panel	B.		Whereas	30	

percent	of	less‐educated	immigrants	(and	even	23	percent	of	those	with	college	education)	who	do	

not	speak	English	are	in	poverty,	only	14‐16	percent	of	less‐educated	immigrants	who	speak	

English	well	or	very	well	are	in	poverty,	similar	to	poverty	rates	among	less‐educated	natives.		

Finally,	the	bottom	rows	of	Table	2	show	that	Spanish	speakers	are	worse	off	than	the	typical	

immigrant,	something		their	poor	English	skills	(Table	1)	likely	contributes	to.		Immigrants	who	

speak	only	Spanish,	shown	in	the	bottom	row	of	the	table,	have	wages	and	poverty	rates	about	the	

same	as	the	typical	non‐English	speaker.	

The	wage	gap	between	less	educated	immigrants	and	natives	is	analyzed	directly	in	multivariate	

regressions	in	Table	3.		Column	(1)	repeats	the	finding	in	from	column	(2)	of	Table	2,	that	less‐

educated	natives	earn	about	18	percent	less	than	less‐educated	natives.		Column	(2)	of	Table	3	

shows	that	a	single	control	variable	‐‐	a	dummy	for	speaking	English	only	or	very	well	‐‐	can	

account	for	most	of	this	gap.		The	coefficient	on	this	control	suggests	that	there	is	a	21	percent	wage	

premium	to	speaking	English	fluently,	a	finding	which	is	consistent	with	previous	estimates	of	the	

returns	to	speaking	English	in	the	U.S.	labor	markets	(e.g,	Chiswick	and	Miller,	1995,	and	Carliner,	

                                                                                                                                                                                                
less‐educated	workers.		Because	the	rest	of	the	analysis	is	split	by	education,	however,	I	will	split	it	this	way	for	the	
estimates	by	age‐at‐arrival.	
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1996).		This	likely	overstates	the	causal	effect	of	English	speaking	ability,	however.		Column	(3)	

shows	that	the	addition	of	simple	demographic	and	skill	controls	reduces	the	magnitude	of	this	

coefficient.		Estimates	in	BC’s	study	exploiting	age	at	arrival	are,	in	fact,	consistent	with	no	causal	

effect	of	English	language	skills	on	wages.		They	could	account	for	wage	gaps	across	immigrants	

with	varying	English	language	skills	entirely	with	education	differences	across	these	groups.	

The	last	three	columns	of	Table	3	focus	on	the	large	minority	of	Americans	‐‐	both	immigrants	and	

natives	‐‐	who	speak	Spanish	at	home.		Column	(4)	shows	that	there	is	a	somewhat	smaller	return	

to	English	fluency	among	Spanish‐speakers,	and	that,	conditioning	on	English	fluency,	there	is	no	

immigrant‐native	wage	gap.			Might	English	skills	matter	less	when	there	are	large	numbers	of	other	

Spanish	speakers	in	the	same	labor	market?		To	find	out,	column	(5)	adds	an	interaction	between	

the	English	fluency	dummy	and	the	share	of	the	metro	area’s	population	who	speak	Spanish	at	

home.		The	coefficient	on	this	interaction	is	negative	and	significant,	consistent	with	the	idea	that	

English	skills	become	less	valuable	(for	Spanish	speakers)	as	the	size	of	the	Spanish‐speaking	

population	increases.		Indeed,	this	control	raises	the	coefficient	on	English	fluency	dummy	back	to	

its	level	in	the	full	sample;	that	is	to	say,	the	fact	that	Spanish	speakers	are	geographically	

concentrated	fully	accounts	for	their	lower	average	return	to	speaking	English.		Column	(6)	splits	

the	Spanish‐speaking	share	into	shares	among	the	more‐	and	less‐educated	populations.			

Consistent	with	what	was	hypothesized	in	the	introduction	‐‐	that	it	requires	a	sufficiently	rich	

distribution	of	skills	to	create	a	Spanish‐speaking	labor	market	‐‐	it	is	only	the	Spanish‐speaking	

share	among	more	educated	workers	which	is	associated	with	a	diminished	importance	of	English	

language	skills	among	less	educated	workers.			To	take	an	extreme	example,	in	markets,	like	Miami,	

where	a	majority	of	college	educated	workers	speak	Spanish	(see	Appendix	Table	A1	for	other	

examples)	these	estimates	predict	there	will	be	no	premium	to	English	fluency.7		Below,	I	reassess	

                                                            
7	Though	this	result	is	quite	preliminary,	it	does	provide	some	counterweight	to	the	evidence	that	the	tendency	for	
immigrants	to	geographically	cluster	is	bad	for	them	(e.g.,	Cutler,	Glaeser,	and	Vigdor,	2008).		To	be	fair	to	those	authors,	
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how	the	relative	wages	of	Spanish‐speaking	immigrants	is	affected	by	the	density	of	Spanish	and	

English	speakers	in	the	labor	market,	using	the	estimation	framework	I	describe	now.	

	

II.		 Theory	and	Derivation	of	an	Estimation	Equation	

A	starting	point	for	a	simple	theory	of	how	language	skills	matter	in	the	U.S.	labor	market	is	the	

notion	that	among	those	with	otherwise	similar	skills,	those	who	cannot	communicate	in	English	

well	(hereafter,	“speak”	English	for	short)	imperfectly	substitute	for	workers	who	do;	the	former	

might	not	be	very	effective	in	occupations	which	require	a	lot	of	communication,	for	example	(Peri	

and	Sparber,	2009).		For	simplicity,	imagine	workers	can	be	sharply	divided	into	those	who	can	and	

cannot	speak	English,	indexed	with	j=1	and	j=0,	respectively.		If	these	two	types	are	imperfectly	

substitutable,	the	wage	premium	to	being	able	to	speak	English	will	decline	in	the	relative	number	

of	workers	who	speak	English	and	who	do	not,	which	I	capture	with	the	following	relationship:	

(1)			    1010 lnln LLbaww  	

Lj	is	the	number	of	workers	and	wj	is	the	wage	of	language	type	j	workers,	and	a	and	b	are	positive	

constants.		b	measures	the	degree	of	imperfect	substitutability:	it	will	be	zero	if	those	who	can	and	

cannot	speak	English	are	perfect	substitutes.8			In	principle,	(1)	could	be	estimated	using	variation	

across	labor	markets	and	over	time	in	the	relative	number	of	workers	who	speak	English	“only,”	

“very	well”	or	“well”	as	a	proxy	for	L1	and	the	remaining	workers	as	a	proxy	for	L0.			In	order	to	be	

                                                                                                                                                                                                
though,	their	analysis	is	at	the	neighborhood,	rather	than	market	level.		Immigrant	segregation	and	language	isolation	are	
also	analyzed	in	chapter	4	of	this	volume.	
8	(1)	falls	out	of	a	capital‐neutral	single‐good	nested	CES	production	function	representation	of	the	economy,	where	the	
innermost	nest	contains	workers	with	and	without	English	skills	in	this	case,	similar	to	the	framework	used	in	chapter	2.		
In	this	interpretation,	the	coefficient	b	represents	an	inverse	“elasticity	of	substitution”	between	language	types,	and	“a”	
represents	a	demand	shifter	which	is	a	function	of	factor	share	and	productivity	parameters	embedded	in	the	production	
function.		Other,	more	general,	functional	forms	are	possible,	but	this	CES‐derived	approach	is	common	(e.g.,	OP;	Raphael	
and	Smolensky,	2008).	
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consistent	with	prior	estimates	of	the	impact	of	immigration	on	wages,	however,	it	is	useful	to	

translate	(1)	into	something	which	directly	involves	immigrants	and	natives.9		

To	do	so,	first	recall	that	nearly	all	natives	report	speaking	English	fluently.		The	relative	number	of	

non‐English	speakers	is	driven	almost	entirely	by	immigration,	and,	in	practice	(demonstrated	

below)	moves	almost	one‐for‐one	(in	percent	terms)	with		the	relative		number	of	immigrants.	

Mathematically,	    NF LLcLL lnln 10  ,	where	LF	and	LN	are,	respectively,	the	number	of	

foreign‐born	and	native‐born	workers.		Imposing	this	linear	approximation	on	(1),	we	have	that:	

(1’)	    NF LLbaww lnln 10  	

To	translate	the	left	hand	side	into	the	wages	of	immigrants	and	natives,	first	note	that	since	all	

natives	are	assumed	to	speak	English	we	can	impose	wN	=	w1.			(In	practice,	below,	natives	who	

report	imperfect	English	will	be	dropped	from	the	wage	sample.)		As	for	immigrants’	wages,	the	

analysis	will	explore	variation	across	groups	of	immigrant	with	varying	English	ability.		In	

particular,	I	will	look	across	the	ten	year	“age‐at‐arrival”	and	five	year	“years	in	U.S.”	categories	

shown	in	Figure	1	(in	addition	to	directly	across	the	English	language	skill	categories	shown	in	

Tables	1	and	2).		So	suppose	g	indexes	these	different	categories	of	immigrants,	and	fraction	g	of	

group	g	speaks	English.			I	can	write	the	mean	log	wage	of	group	g	immigrants	as	lnwFg		=		glnw1	+	

(1‐g)lnw0	+	g,	where	g	represents	sources	of	immigrant‐native	wage	gaps	other	than	English	

skills	(for	example,	ethnic	discrimination	or	legal	status.)		Translating	this	into	a	immigrant‐native	

wage	gap:	

                                                            
9	Another	potential	reason	to	do	so	is	evidence	that	self‐reported	measures	of	language	skills	are	not	reliable	(Dustman	
and	van	Soest,	2001,	2002;	Dustmann	and	Fabbri,	2003).		Despite	this,	the	results	below	are	similarly	strong	when	using	
self‐reported	English	skills	directly,	suggesting	that	they	are	at	least	reliable	enough	(at	the	aggregate	level)	to	be	useful.	
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Substituting	(1’)	into	this	produces	

(2)	       g
NF

gg
NFg LLbaww   ln1ln 	

The	intercept,	ag,	is	a	combination	of	constants.		(2)	implies	that	among	otherwise	similar	

immigrants	and	natives,	the	sensitivity	of	the	relative	wages	of	foreign	workers	to	changes	in	

foreign	relative	supply	is	diminishing	in	the	share	of	foreign	workers	speak	English.		For	example,	

immigrants	who	arrive	as	children	tend	to	have	better	English	skills	than	those	who	arrive	as	

adults,	and	so	(2)	implies	that	the	relative	wages	of	those	who	arrive	as	children	should	respond	

less	to	immigrant	inflows	than	immigrants	who	arrive	as	adults.			

This	simple	model	leaves	out	several	things.		First,	according	to	the	model,	immigrants	with	perfect	

English,	g	=	1,	are	perfect	substitutes	for	natives;	their	relative	wages	are	insensitive	to	immigrant	

relative	supply.	An	important	simplification	used	to	derive	(2)	was	that	other	sources	of	immigrant‐

native	wage	gaps	(g)	are	unrelated	to	immigrant	relative	supply.		If	this	is	not	the	case,	then	even	

fluent	immigrants’	relative	wages	may	be	sensitive	to	the	number	of	immigrants	relative	to	natives.		

This	may	also	bias	estimate	of	(2),	an	issue	which	will	be	discussed	further	below.	

Second,	this	model	assumes	that	English	skills	are	equally	important	for	all	jobs	‐‐	the	“b”	in	(1)	is	a	

constant.	10		As	it	is	plausible	English	skills	are	more	important	in	high‐skill	jobs,	the	estimates	

below	allow	the	effects	to	vary	by	the	education	level	of	the	worker.	

                                                            
10	This	would	be	of	great	concern	only	if	the	variation	in	the	wage	response	across	immigrant	groups	were	driven	by	
variation	in	the	importance	of	English	rather	than	the	English	skills	of	the	immigrants	in	the	group	‐‐	that	is,	variation	in	
“b”	not	in	g.			
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Finally,	this	simple	model	can	also	only	partly	accommodate	the	fact	that	in	some	parts	of	the	U.S.,	

Spanish,	not	English,	is	the	dominant	language.		In	Puerto	Rico,	where	both	immigrants	and	natives	

speak	Spanish,	(2)	applies	and	implies	immigrants’	relative	wages	should	not	respond	to	the	

relative	number	of	immigrants.		In	markets	with	a	mix	of	Spanish‐speaking	and	English‐speaking	

workers,	it	is	not	clear	what	will	happen,	but	some	theories	are	suggestive.		According	to	Lang’s	

(1986)	theory	of	language	discrimination,	wages	are	lower	for	Spanish‐speaking	(or	generally,	non‐

English	speaking)	immigrant	laborers	than	natives	because	they	bear	the	cost	of	training	a	bilingual	

supervisor;	however,	where	Spanish	is	spoken	by	a	majority	of	workers	(as	it	is	in	some	U.S.	

markets),	the	sign	of	wage	gap	with	natives	reverses.		In	Peri	and	Sparber	(2009),	less‐educated	

immigrants	are	segregated	into	manual	occupations	because	of	their	inferior	(English)	

communication	skills.		Though	they	did	not	discuss	it	in	the	paper,	one	might	imagine	that	with	a	

large	enough	density	of	fellow	Spanish	speakers,	it	might	be	possible	for	Spanish	speakers	to	have	

access	to	a	full	range	of	occupations.11		In	both	theories,	having	enough	skilled	(Lang’s	

“supervisors”)	or	educated	Spanish	speakers	would	be	important	for	a	separate	“Spanish”	labor	

market	to	emerge,	which	is	supported	by	preliminary	evidence	in	Table	3.			This	will	be	evaluated	

below	by	adding	terms	to	(2)	measuring	the	size	of	the	Spanish‐speaking	labor	pool	by	education.	

	

III.	 Estimation	and	Identification	

The	main	estimates	of	(2)	will	use	variation	across	skill	groups	and	metropolitan	areas	in	the	

relative	aggregate	hours	worked	of	the	immigrant	population,	as	follows:	

(3)	     gict
N
ict

F
ictggit

N
ict

Fg
ict HHww   lnln 	

                                                            
11	In	particular,	one	might	assume	the	output	of	Peri	and	Sparber’s	production	function	made	with	Spanish‐speaking	
workers	was	perfectly	substitutable	for	the	output	made	with	English‐speaking	workers.		
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where	i	indexes	two	education	groups	(high	school	or	less,	more	than	college)	and	c	indexes	

metropolitan	areas,	and	H	represents	the	aggregate	hours	of	the	specified	group.		g	is	the	estimate	

of	‐(1‐g)b	in	(2)	which	is	expected	to	be	negative	and	to	be	smaller	in	magnitude	for	immigrants	

with	stronger	English‐language	skills.		(3)	will	be	estimated	both	jointly	and	separately	by	

education	group.	

	All	estimates	of	(3)	include	time‐varying	education	group	controls,	git,	which,	like	the	slope,	will	be	

allowed	to	vary	across	immigrant	groups,	g.		These	controls	capture	economy‐wide	changes	in	the	

wage	structure.		The	dependent	variable	will	be	computed	as	the	difference	in	the	mean	log	wages	

of	immigrants	in	group	g	and	natives	with	the	same	education,	i,	in	the	same	metropolitan	area,	c,	

and	year,	t,	or	“cell	ict”	for	short.12		To	reduce	the	influence	of	compositional	differences	between	

immigrants	and	natives	on	this	estimated	mean	wage	gap,	natives’	mean	wages	will	be	computed	

using	weights	that	give	them,	on	average,	the	same	education	and	experience	as	the	immigrants	in	

group	g	in	cell	ict.13		(In	practice,	the	raw	wage	gap	produces	similar	results.)		(3)	will	be	estimated	

by	ordinary	least	squares	(that	is,	unweighted)	and	standard	errors	will	be	computed	to	be	robust	

to	arbitrary	error	correlation	across	observations	on	the	same	metropolitan	area.	

The	error	term	in	(3)	captures	other	determinants	of	immigrants’	relative	wages.			There	are	two	

broad	reasons	to	expect	that	it	will	be	correlated	with	immigrants’	relative	hours,	which	will	lead	

estimates	of	g	to	be	biased.		Areas	with	a	high	relative	demand	for	some	immigrant	subgroup	

would	tend	to	simultaneously	have	high	relative	wages	and	hours	for	the	workers	in	this	group,	

thereby	generating	a	positive	correlation	between	the	error	term	and	the	explanatory	variable	and	

                                                            
12	This	uses	the	fact	that	   N

ict
Fg
ict

N
ict

Fg
ict wwww lnlnln  .			

13	In	particular,	those	with	high	school	or	less	are	divided	into	high	school	completers	and	high	school	dropouts,	and	those	
with	some	college	or	more	will	be	divided	into	those	with	and	without	four	year	degrees.		Within	these	cells,	workers	are	
further	divided	into	five‐year	potential	experience	bands	up	to	40.		The	mean	of	native	log	wages	are	computed	weighted	
by	p/(1‐p),	where	p	is	the	fraction	of	each	detailed	education	x	experience	x	metropolitan	area	x	year	cell	that	are	group	g	
immigrants,	among	group	g	immigrants	and	natives	in	that	cell.			(This	weight	is	interacted	with	the	ACS	or	Census	sample	
weight.)		Cells	with	no	natives	or	no	group	g	immigrants	are	dropped.	
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leading	to	slope	estimates	less	negative.	14		A	standard	way	to	address	this	is	to	use	predictable	

variation	in	the	size	of	immigrant	inflows	based	on	the	labor	markets	in	which	immigrants	from	

different	parts	of	the	world	tend	to	cluster	(Mexicans	in	LA,	Russians	in	New	York,	etc.)		This	

approach	is	described	in	the	Appendix.		In	practice,	it	tends	to	produce	similar	results	to	the	

ordinary	least	squares	estimates	that	are	presented	below,	suggesting	that	this	type	of	bias	may	not	

be	large.		In	addition,	in	section	IV.C.,	I	will	present	estimates	of	(2)	that	rely	only	on	aggregate	

variation	‐‐	that	is,	across	education	x	experience	groups,	similar	to	OP	‐‐	rather	than	variation	

across	labor	markets.		This	also	produces	similar,	if	less	precise,	estimates.	

(3)	is	also	likely	to	be	biased	because	immigrants	with	poor	English	language	skills	tend	to	be	

dissimilar	from		U.S.	natives	in	other	ways	which	affect	their	substitutability	with	natives.		For	

example,	the	largest	group	of	immigrants	with	poor	English	skills	is	Mexicans,	many	of	whom	reside	

in	the	U.S.	illegally.		Their	legal	status	may	confine	Mexicans	to	particular	occupations,	making	it	

harder	for	them	to	compete	head	to	head	with	natives.			If	so,	immigrant	relative	hours	may	be	more	

negatively	correlated	with	low‐	than	high‐English	immigrants’	relative	wages,	but	(at	best)	only	

partly	because	of	the	observed	difference	English	skills.		In	the	absence	of	a	perfect	way	to	identify	

immigrants	who	differ	only	in	English	skills	and	not	other	factors	(legal	status	in	particular	is	not	

observable),	the	approach	I	take	is	to	examine	variation	across	different	immigrant	subgroups,	such	

as	by	age	at	arrival.		Although	the	variation	in	English	skills	across	these	subgroups	is	also	likely	to	

also	be	correlated	with	differences	in	other	factors	which	affect	immigrant‐native	substitutability,	

the	hope	is	that	the	relationship	is	not	as	strong	or	at	least	not	as	systematic	across	these	other	

subgroups.		For	example,	the	hope	is	that	age‐at‐arrival	does	not	have	a	“kinked”	relationship	with	

legal	status	like	it	has	with	English	skills.	(See	Figure	1b.)		This	approach	is	likely	to	be	only	partially	

                                                            
14	These	estimates	are	also	well‐identified	only	if	the	geographic	units	involved	act	as	closed	economies.		U.S.	evidence	
suggests	that	local	labor	markets	behave	like	closed	economies	in	the	sense	that	immigrants	do	not	appear	to	“displace”	
native‐born	workers	with	the	same	skills	(e.g.,	Card	and	DiNardo,	2000)	nor	do	they	have	much	impact	on	industry	mix	
(Lewis,	2004).			
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successful,	so	the	estimates	are	still	likely	to	still	be	biased,	probably	towards	finding	that	language	

skills	are	important.	

	

III.B.		 Data	

Data	for	the	regression	analysis	come	from	the	2000	Census	of	Population	and	2007,	2008,	and	

2009	Community	Surveys.		The	latter	three	(which	are	from	Ruggles	et	al.,	2010)	are	combined	into	

what	will	be	referred	to	as	“2008”	data.		Information	on	hours	worked	and	hourly	wages	were	

aggregated	to	the	metropolitan	area	by	year	by	broad	education	group,	as	described	above.		

Included	in	the	calculation	of	workers’	hours	were	workers	age	16	to	65,	with	positive	potential	

experience	(old	enough	to	be	out	of	school	given	a	normal	progression	through	school),	living	in	

one	of	the	136	metropolitan	areas	in	the	sample.15		The	wage	sample	is	the	subsample	of	these	

workers	who	are	currently	employed	with	positive	wage	and	salary	earnings	and	zero	farm	or	

business	earnings	in	the	past	year.	16		Metropolitan	areas	were	defined	consistently	using	“PUMAs”	

and	1990	metropolitan	area	boundaries.	

Table	4	presents	the	(unweighted)	means	and	standard	deviations	of	these	data.		The	relative	log	

hours	of	immigrants	in	the	average	area	is	negative	both	overall	and	by	education	level,	which	says	

immigrants	are	on	average	a	minority	of	workers;	in	the	mean	education‐metro‐year	observation	

immigrants’	hours	represent	about	14.4	percent	(=e‐1.934x100)	of	natives’	hours.		There	is	a	lot	of	

variation	across	these	metro	areas	in	the	relative	hours	of	immigrants:	the	standard	deviation	is	

around	1,	which	will	be	useful	for	interpreting	the	magnitude	of	the	regression	estimates	below.		

The	table	also	shows	the	immigrant‐native	wage	gap	is	around	12.5	percent	in	the	average	

metropolitan	area,	and	is	much	larger	for	low‐English	immigrants,	even	the	ones	matched	to	
                                                            
15	Also,	those	living	in	group	quarters	were	excluded	from	the	analysis.	
16	To	be	included	in	the	wage	sample,	native‐born	workers	also	were	required	to	report	speaking	English	“only”	or	“very	
well.”		Hourly	wages	above	$200	and	below	$2	in	1999	dollars	were	replaced	with	these	thresholds.	
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natives	with	similar	education	and	experience	(as	these	gaps	are	calculated	to	do).		There	is	a	lot	of	

variation	in	the	immigrant	‐	native	wage	gap	across	metro	areas	to	be	explained,	which	I	will	now	

try	to	do.	

	

IV.		 Results	

IV.A.		 Basic	U.S.	Evidence	

Table	5	presents	estimates	of	(3).		Panel	A	examines	the	relative	wages	of	all	immigrants.		The	‐0.04	

estimate	in	column	(1)	says	that	a	one	unit	increase	in	immigrants’	relative	hours	is	associated	with	

a	4	percent	decline	in	the	wages	of	immigrants	relative	to	natives.		Although	a	one	unit	increase	in	

the	independent	variable	means	approximately	tripling	immigrants’	labor	supply,	which	sounds	

like	a	lot,	it	is	actually	a	reasonable	change	to	examine	as	it	is	both	a	standard	deviation	(Table	4)	

and	roughly	equal	to	the	increase	in	this	variable	since	1990	in	the	average	metropolitan	area.	17		In	

any	case,	the	‐0.04	response	is	similar	in	magnitude	to	previous	estimates	of	this	relationship,	such	

as	OP	or	Card	(2009).	

Panel	B	of	Table	5	produces	separate	estimates	for	the	wages	of	immigrants	who	report	strong	

English	language	skills	‐‐	immigrants	who	say	they	speak	English	“only,”	“very	well,”	or	“well”	‐‐	and	

who	report	poor	English	language	skills	‐‐	immigrants	who	say	they	speak	English	“not	well”	or	“not	

at	all.”		As	expected,	the	relative	wages	of	immigrants	with	poor	English	are	more	negatively	

associated	the	relative	presence	of	immigrant	labor:	their	wages	decline	5.7	percent	for	a	one	unit	

increase	in	the	independent	variable,	compared	to	2.2	percent	decline	for	immigrants	with	stronger	

English.		The	difference	between	the	two	coefficients	is	statistically	significant	at	the	one	percent	

level,	shown	as	the	p‐value	less	than	0.01	in	the	row	beneath	these	estimates.	

                                                            
17	In	the	average	metro	area‐education	cell	in	the	sample,	this	variable	rose	from	‐2.69	to	‐1.75	between	1990	and	2008.		
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Columns	(2)	and	(3)	show	estimates	separately	by	broad	education.		Panel	A	indicates	that	

educated	immigrants’	wages	are	more	responsive	than	less	educated	immigrants’,	despite	the	fact	

that	educated	immigrants	tend	to	report	substantially	better	English	language	skills	(Table	1).			This	

may	not	be	inconsistent	with	the	importance	of	English,	however;	it	is	plausible	that	language	skills	

are	more	important	in	jobs	that	require	college	education,	a	view	for	which	there	is	some	evidence	

(Berman,	Lang,	and	Siviner,	2003).		In	addition,	the	difference	in	the	wage	responses	of	immigrants	

with	poor	and	strong	English	are	similar	for	more‐	and	less‐educated	immigrants:	in	Panel	B	the	

gap	in	coefficients	is	3.6	(=0.047‐0.011)	percentage	points	for	less‐	and	3.3	(=0.078‐0.045)	

percentage	points	for	more‐educated	immigrants.	

Panel	C	breaks	out	estimates	by	the	more	detailed	English	language	skills	shown	in	Tables	1	and	2.		

Going	to	this	detail	requires	the	examination	of	a	smaller	number	of	metro	areas,	112,	that	are	large	

enough	to	observe	all	immigrant	subgroups.		(In	particular,	wage	earning	college	graduates	who	

report	not	speaking	English	at	all	are	rare.)		The	wage	response	is	monotonic	in	self‐reported	

English	language	skills,	both	overall	and	separately	by	education,	and	the	differences	across	English	

categories	are	statistically	significant.		Interestingly,	there	is	a	significant	negative	response	even	in	

the	top	English	category,	what	I	referred	to	as	“fluent”	above.		While	some	of	the	workers	in	this	

category	may	not	be	truly	fluent	in	English,	a	reasonable	interpretation	of	this	is	that	there	are	

factors	besides	English	skills	that	make	immigrants	imperfectly	substitutable	with	natives.	

Figure	2a	examines	how	the	wage	response	varies	by	age	at	arrival	and	time	in	the	U.S.		It	plots	

coefficient	estimates	(and	confidence	intervals)	from	estimates	of	(3)	‐‐	that	is,	still	using	the	same	

variation	in	immigrant	relative	labor	by	broad	education,	metropolitan	area,	and	year	‐‐	separately	

for	immigrants	in	the	ten	year	age‐at‐arrival	categories	and	five	year	years	in	U.S.	categories	shown	

on	the	figure’s	x‐axis.		Panel	A	shows	that	the	response	of	wages	by	age‐at‐arrival	follow	the	same	

“kinked”	pattern	that	self‐reported	English	language	skills	did	in	Figure	1a.		While	it	is	possible	that	
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other	unobserved	factors	that	affect	immigrants’	substitutability	with	natives	follow	this	kinked	

pattern,	this	reinforces	the	direct	evidence	from	English	language	skills	in	Table	5.			On	top	of	this,	

the	kinked	relationship	in	the	response	appears	to	be	limited	to	the	less‐educated	subsample	where	

it	was	found	(Figures	1b	and	2b).		There	is	also	a	monotonic	relationship	with	time	in	the	U.S.	

(Figure	2a,	panel	B).	

	

IV.B.		 The	Effects	of	Language	Supply	

All	of	the	regressions	presented	so	far	have	employed	the	same	independent	variable:	the	natural	

log	of	the	ratio	of	immigrants’	aggregate	hours	to	natives’	aggregate	hours.		In	this	section	I	instead	

employ	direct	measures	of	the	supplies	of	language	skills,	including	as	the	natural	log	of	the	

aggregate	hours	of	those	who	speak	English	not	well	or	not	at	all	(those	with	“poor	English”)	to	

those	who	speak	English	only,	very	well,	or	well	(those	with	“strong	English”).		In	addition,	to	try	

and	understand	what	happens	in	markets	with	a	large	numbers	of	Spanish	speakers,	I	will	add	

controls	for	the	relative	hours	of	workers	who	speak	Spanish	at	home.	

The	results	are	in	Table	6.		To	keep	things	simple,	the	table	examines	only	workers	with	a	high	

school	education	or	less.		Column	(1)	repeats	the	estimate	from	Panel	A	of	Table	5:	it	says	the	

overall	immigrant	‐	native	log	wage	gap	declines	3.4	percent	for	a	1	unit	increase	in	immigrants’	

relative	hours.		Column	(2)	replaces	this	independent	variable	with	the	one	measuring	the	relative	

hours	of	those	with	poor	English	relative	to	strong	English.		The	coefficient	is	the	same	to	two	

decimal	places.		This	supports	the	argument	made	in	Section	II	that,	as	a	practical	matter,	the	

relative	supply	of	English	language	skills	moves	one‐for‐one	with	the	relative	supply	of	immigrants.	

Column	(3)	repeats	the	estimates	of	column	(2)	for	the	subgroup	of	immigrants	who	report	

speaking	Spanish	at	home.		The	estimated	wage	response	is	nearly	identical	for	this	subgroup.		To	
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investigate	if	the	responses	vary	with	the	density	of	Spanish	speakers	in	the	market,	column	(4)	

adds	controls	for	the	aggregate	hours	of	workers	who	speak	Spanish	at	home	relative	to	workers	

with	strong	English.		This	measure	is	entered	separately	for	college	and	non‐college	workers,	

following	the	results	in	Table	3.		Column	(4)	presents	weak	evidence	that	there	is	an	additional	

depressing	effect	of	having	a	large	number	of	Spanish	speaking	non‐college	workers	on	the	wages	

of	non‐college	Spanish	speakers,	in	addition	to	the	impact	having	a	large	number	of	non‐English	

speakers.		However,	this	is	offset	by	the	positive	wage	impact	of	greater	density	of	college‐educated	

Spanish	speaking	immigrants.			

A	graphical	version	of	the	column	(4)	relationship	is	shown	in	Figure	3.		It	plots	Spanish‐speaking	

relative	hours	among	workers	with	more	than	a	high	school	education	versus	those	with	a	high	

school	education	or	less	–	the	two	variables	in	the	lower	half	of	Table	6	–	in	2008	data,	and	dotted	

lines	indicate	the	median	of	each	variable.		The	dashed	line	is	not	the	fitted	line	(although	it	is	very	

close);	rather,	it	indicates	the	dividing	line	between	areas	with	above‐	and	below	average	wages	for	

less‐educated	Spanish‐speaking	immigrants	(relative	to	natives)	according	to	the	estimate	in	

column	(4)	(ignoring	the	impact	of	the	other	variable,	poor/strong	English).18		In	areas	above	the	

dashed	line,	less	educated	Spanish‐speaking	immigrants	tend	to	have	relatively	high	wages:	this	

includes	two	Cuban	enclaves,	Miami	and	Jersey	City,	other	areas	in	Florida,	as	well	as	areas	on	the	

Texas	border	(not	labeled	on	graph),	and	Riverside	and	Los	Angeles.		Interestingly,	many	“new”	

immigrant	destinations	(Singer,	2004)	‐‐	like	Atlanta,	Charlotte,	Denver,	Greensboro,	Portland,	and	

Raleigh	‐‐	are	below	the	line,	indicating	the	Mexican	(or,	really,	any	less‐educated	Spanish‐

speaking)	immigrants	there	earn	below	average	wages.		This	is	a	reversal	of	these	areas’	position	

not	so	long	ago	–	a	similar	graph	for	1990	would	show	most	of	these	new	destinations	above	the	

line.			In	fact,	the	model	in	column	(4)	applied	to	1990	(Census	of	Population)	data	predicts	that	

                                                            
18	Specifically,	it	is	a	line	with	a	slope	of	0.7	=	0.045/0.065	–	the	ratio	of	the	two	lower	coefficients	in	column	4	–	that	goes	
through	the	sample	median	of	the	two	variables,	which	are	shown	with	the	dotted	lines	in	the	figure.		The	residual	scatter	
plot,	conditioning	out	poor/strong	English,	is	shown	in	Appendix	Figure	A1	and	has	the	same	qualitative	patterns.	
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Mexican	immigrants	would	have	earned	a	relative	wage	seven	percent	higher	in	Singer’s	new	

destinations	than	in	other	large	areas	that	were	her	historical	immigrant	gateways.19		The	relatively	

high	wages	may	have	been	part	of	what	attracted	Mexicans	to	these	areas	starting	in	the	1990s,	

although	other	research	indicates	faster	employment	growth	was	the	primary	draw	(Card	and	

Lewis,	2007).		Over	the	past	20	years,	the	wage	advantage	of	these	new	areas	for	Mexicans	has	

completely	eroded	because	the	Spanish	inflows	have	been	disproportionately	less‐skilled.20	

The	estimates	in	Table	6	might	additionally	be	interpreted	as	indicating	that	a	sufficiently	rich	skill	

distribution	of	Spanish	speakers	allows	a	parallel	“Spanish‐speaking”	labor	market	to	emerge	

within	an	area.		To	provide	additional	evidence	for	this,	column	(5)	shows	an	estimate	of	the	same	

relationship	for	non‐Spanish	speaking	immigrants	who,	in	this	view,	should	not	be	affected	by	the	

density	of	Spanish	speakers.		The	wage	boost	from	college	educated	Spanish	speakers	is	not	present	

for	them.		Also	in	column	(5)	there	is	a	positive	coefficient	on	the	less‐educated	Spanish/English	

hours	ratio	which	nearly	offsets	the	coefficient	on	poor	English/English	hours,	indicating	that	an	

inflow	of	less‐educated	Spanish	speakers	has	little	overall	effect	on	the	wages	of	non‐Spanish	

speaking	immigrants.		This	is	consistent	with	Spanish	speakers	working	in	their	own,	parallel	labor	

market	within	the	area.	

	

IV.C.		 Puerto	Rico	

                                                            
19	What	I	refer	to	as	“new”	immigrant	destinations	in	the	Singer	(2004)	typography	include	her	three	categories	of	
“emerging,”	“re‐emerging,”	and	“pre‐emerging.”		The	predicted	values	are	computed	using	all	three	variables	in	column	
(4).		Another	major	factor	in	the	wage	determination	of	less	educated	workers	is	the	ratio	of	college	to	non‐college	
workers	in	a	labor	market	(e.g.,	Card,	2009),	but	on	this	measure,	new	and	old	destinations	were	very	similar	in	1990.		
The	actual	average	wage	of	Spanish	speaking	immigrants	was	13	percent	higher	in	new	than	old	destinations	in	1990.	
20	The	patterns	over	time	are	similar	for	new	relative	to	traditional	Mexican	destinations.		I	defined	as	“traditional”	
Mexican	destinations	the	top	20	areas	ranked	on	number	of	working	age	Mexicans	in	1990.		Drawing	on	Card	and	Lewis	
(2007),	I	defined	15	“new”	Mexican	destinations	with	a	large	residual	inflow	rate	of	Mexicans	between	1990	and	2008	
over	what	is	predicted	from	a	linear	regression	on	1990	Mexican	(working‐age	population)	share,	and	which	are	not	
traditional	Mexican	destinations.		The	large	areas	among	the	latter	are	all	new	destinations	according	to	the	Singer	(2004)	
typography.		Estimates	in	Table	6	imply	that	Mexicans	would	have	earned	3.5	percent	more	in	new	than	in	traditional	
destinations	in	1990,	but	by	2008	they	would	have	earned	one	percent	less.	
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Another	reason	to	expect	that	a	Spanish‐speaking	labor	market	emerges	with	a	sufficient	density	of	

Spanish	speakers,	is	that	it	must	in	the	limit	where	everyone	speaks	Spanish.		The	U.S.	contains	one	

labor	market	where	almost	all	immigrants	and	natives	speak	Spanish:	Puerto	Rico.21		According	to	

the	view	that	language	skills	drive	imperfect	substitutability	with	natives,	Puerto	Rican	immigrants	

should	be	perfect	substitutes	for	Puerto	Rican	natives:	their	relative	wages	should	not	respond	at	

all	to	immigrants’	relative	labor	supply.		The	approach	of	examining	a	market	where	immigrants	

and	natives	share	a	language	was	previously	taken	by	Castillo,	Gilless	and	Raphael	(2009)	(CGR),	

who	examined	Costa	Rica.		

Since	Puerto	Rico	is	a	single	labor	market,	the	analysis	cannot	exploit	geographic	variation	in	the	

size	of	the	immigrant	population.			Instead,	I	follow	the	approach	of	CGR	and	OP	and	use	variation	

over	time	and	across	education‐experience	cells,	to	be	detailed	below,	in	the	size	relative	size	of	the	

immigrant	workforce.	

That	Puerto	Rico	has	a	non‐trivial	amount	of	immigration	may	not	be	well	known.		Figure	4	shows	

the	share	of	the	working	age	population	that	was	born	outside	Puerto	Rico	–	what	I	define	as	

“immigrants”	for	this	analysis	‐‐	between	1970	and	the	present,	broken	out	separately	by	the	five	

education	categories	‐‐	four	years	college,	1‐3	years	college,	high	school	completion,	1‐3	years	high	

school,	no	high	school	‐‐	used	in	the	analysis.		It	is	based	on	data	from	Puerto	Rican	population	

censuses,	which	are	taken	in	parallel	to	the	U.S.	Census,	and	the	2007‐9	Puerto	Rican	Community	

Surveys	(Ruggles	et	al.,	2010).		Most	of	those	born	outside	Puerto	Rico	are	not	truly	immigrants	but	

are	other	U.S.	citizens,	mostly	of	Puerto	Rican	heritage,	who	were	born	in	the	continental	U.S.		

Figure	4	shows	until	recently,	about	15	percent	of	college	educated	workers	came	from	outside	

Puerto	Rico.		The	less‐educated	“immigrant”	share	is	lower	but,	until	recently,	had	been	rising.	

                                                            
21	Puerto	Rico	was	not	included	in	the	earlier	analysis.	In	1990,	which	is	the	last	year	the	question	was	asked,	97	percent	
of	those	born	outside	and	99	percent	of	those	born	in	Puerto	Rico	indicated	that	they	spoke	Spanish.		Note	that	this	is	a	
broader	language	measure	than	was	used	in	the	previous	analysis,	which	only	indicated	whether	or	not	the	respondent	
spoke	Spanish	“at	home.”	
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The	analysis	will	exploit	variation	across	the	cells	in	Figure	4,	and,	within	these,	across	years	of	

potential	experience,	grouped	into	five	year	cells	up	to	40.		Usual	weekly	hours	worked	is	not	

available	in	the	1970	Census,	so	hourly	wages	and	aggregate	hours	worked	will	be	replaced	with	

weekly	wages	and	weeks	worked.			In	particular,	the	estimation	equation	is:	

(4)	     ikt
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where	  N
ikt

F
ikt WWWWln 	represents	the	aggregate	relative	weeks	worked	last	year	by	non‐Puerto	

Rican	born	workers	with	education	i	and	potential	work	experience	k.		Estimates	of	(4)	control	for	

an	exhaustive	set	of	education	x	experience,	experience	x	year,	and	education	x	year	dummies.22		

For	comparison,	(4)	will	also	be	estimated	using	data	on	the	continental	U.S.,	which	will	also	serve	

as	an	additional	check	on	the	cross‐city	results	presented	above.23			

Results	are	presented	in	Table	7,	with	Panel	A	for	Puerto	Rico	and	Panel	B	for	the	Continental	U.S.		

Column	(4)	shows	a	negative	and	marginally	significant	coefficient	of	‐0.033,	for	the	U.S.,	which	is	

surprisingly	similar	to	the	estimates	in	Table	5	given	the	large	difference	in	methodology.		The	

estimate	for	Puerto	Rico	is	not	zero,	but	positive	and	significant.		A	likely	explanation	for	this	that	

changes	in	the	weeks	worked	partly	reflects	labor	demand,	which	moves	weeks	worked	and	weekly	

wages	in	the	same	direction.		To	address	this,	I	exploit	the	fact	that	much	of	the	variation	in	the	

relative	size	of	the	immigrant	workforce	in	Puerto	Rico	is	driven	by	changes	in	the	raw	numbers	of	

                                                            
22	All	estimates	of	(4)	are	unweighted,	with	standard	errors	computed	to	be	robust	to	arbitrary	error	correlation	within	
education	x	experience	cells.		In	the	Puerto	Rican	data,	weeks	worked	is	computed	for	those	aged	16‐65	who	are	not	living	
in	group	quarters	and	who	are	old	enough	to	be	out	of	school.		The	Puerto	Rican	wage	sample	consists	of	those	in	the	
weeks	sample	with	positive	wage	earnings,	zero	business	and	farm	earnings,	who	are	not	currently	enrolled	in	school	and	
who	report	an	occupation.	
23	The	U.S.	samples	are	defined	similarly	to	the	Puerto	Rican	ones	(see	previous	note),	except	for	a	few	things.		First,	to	be	
included	in	the	wage	sample,	rather	than	reporting	an	occupation,	workers	need	to	report	being	currently	employed.		
(This	difference	in	methodology	is	due	to	the	fact	that	employment	rates	are	very	low	in	Puerto	Rico.)		Also,	weekly	wages	
below	10	or	above	10,000	in	1999	dollars	were	reset	to	these	thresholds.			Finally,	the	two	lowest	education	groups	are	
combined	in	U.S.	estimates,	owing	to	the	very	small	number	of	non‐high	school	educated	natives	in	the	U.S.	
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U.S.‐born	ethnic	Puerto	Ricans	and	Puerto	Rican‐born.		As	these	reflect	education	and	fertility	

decisions	made	long	in	the	past,	they	are	unlikely	to	be	systematically	related	to	present	demand.24	

The	size	of	these	two	populations	is	computed	using	the	combination	of	Puerto	Rican	and	U.S.	data,	

which	is	necessary	because	one	third	of	the	Puerto	Rican	born	population	lives	in	the	U.S.			When	

relative	weeks	worked	is	replaced	by	the	relative	population	size,	in	column	(2),	the	coefficient	is	

indeed	nonpositive	and	is	close	to	zero.		Column	(3)	shows	that	this	variable	moves	almost	exactly	

one‐for‐one	with	the	weeks	worked	variable,	a	relationship	that	is	highly	significant.25	

The	relationship	in	column	(2)	is	unfortunately	very	noisy,	and	Figure	5	shows	why.		It	shows	a	

scatter	plot	underlying	the	relationship	in	column	(2),	as	well	as	the	U.S.	relationship	in	column	(4).		

The	Puerto	Rican	wage	estimates	are	much	noisier,	as	shown	by	the	large	mean	squared	error		

(“vertical”	variation	around	the	line)	in	the	Puerto	Rican	figure	compared	to	the	U.S.,	owing	to	the	

much	smaller	number	of	observations	in	the	Puerto	Rican	data.			

The	remaining	columns	of	Table	7	examine	separately	the	relative	wage	response	(in	the	

continental	U.S.)	of	immigrants	with	poor	and	strong	English,	measured	in	the	same	way	as	in	Panel	

B	of	Table	5.26		This	measure	is	not	available	until	1980,	and	so	column	(5)	show	estimates	

excluding	1970,	which	are	smaller	in	magnitude	and	less	precise.		Broken	out	separately	by	English	

skills,	in	columns	(6)	and	(7),	the	negative	response	is	limited	to	immigrants	with	poor	English.		

Though	these	estimates	are	not	precise,	they	are	similar	in	magnitude	to	the	difference	in	response	

between	high‐	and	low‐English	immigrants	that	was	found	in	Table	5,	around	3	percentage	points.	

	

                                                            
24	Although	demand	conditions	in	Puerto	Rico	may	influence	the	educational	attainment	of	the	Puerto‐Rican	born	
population,	this	influence	may	be	limited	since	a	substantial	fraction	(about	one	third)	of	Puerto	Ricans	end	up	in	the	
continental	U.S.	labor	market.	
25	This	implies	that	an	instrumental	variables	estimate	of	the	effect	of	relative	weeks	works	on	relative	weekly	wages,	
using	the	population	variable	as	an	instrument,	would	have	the	same	coefficient	as	appears	in	column	(2).	
26	These	columns	exclude	native‐born	workers	who	do	not	report	speaking	English	“only”	or	“very	well.”	
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V.	 Implications	for	Poverty	

What	can	we	say	about	the	effects	of	immigration	on	poverty	in	light	of	these	estimates?		A	full	

answer	to	this	question	requires	estimates	of	the	effect	of	immigration	on	a	broader	set	of	wage	

outcomes	than	were	studied	in	this	chapter,	but	are	explored	in	other	research	(Raphael	and	

Smolensky,	2008,	2009).		Chapter	2	explains	this	in	greater	detail,	but	to	simplify,	the	main	thing	

the	present	estimates	omit	is	the	effect	immigration	has	on	wages	by	shifting	the	ratio	of	non‐

college	to	college	labor.		However,	Card	(2009)	shows	this	is	small	(because	the	ratio	is	recently	

similar	for	recent	immigrant	and	native	workers).		On	top	of	these	previously	estimated	effects,	the	

estimates	in	this	chapter	imply	that	immigration	has	a	larger	impact	on	the	wages	of	immigrants	

with	poor	English	language	skills,	already	a	high	poverty	group	(Table	2),	and	depending	on	

immigrants’	mix	of	language	skills,	on	Spanish‐speakers.			

Furthermore,	the	wage	responses	of	these	groups	can	be	roughly	translated	into	an	effect	on	

poverty	rates,	assuming	all	immigrants’	wages	are	shifted	down	by	the	amount	implied	by	the	

estimates.		The	estimates	in	both	Table	7	and	Table	5	are	consistent	with	a	one	unit	increase	in	the	

relative	supply	of	immigrant	labor	‐‐	again,	roughly	equal	to	the	increase	since	1990	‐‐	lowering	the	

wages	of	immigrant	workers	with	poor	English	by	3	percentage	points	more	than	immigrants	with	

strong	English.		The	resulting	three	percent	decline	in	wages,	assuming	all	immigrants’	income	is	

from	wages	(which	is	close	to	true)	would,	without	changing	hours	worked,	be	expected	to	drop	the	

low‐English	immigrants	between	100	and	103	percent	of	the	poverty	line	into	poverty.		In	2008,	

this	represented	about	one	percent	of	low‐English	less‐educated	immigrants.		If	you	also	consider	

the	fact	that	the	decline	in	wages	might	induce	some	immigrants	to	work	less,	a	reasonable	

approximation	is	to	double	this	estimate.27		In	short,	the	rise	in	immigration	since	1990	might	have	

                                                            
27	This	comes	from	assuming	a	labor	supply	elasticity	of	one	(following	Raphael	and	Smolensky,	2009);	that	is	to	say,	that	
a	three	percent	decline	in	hourly	wages	is	associated	with	a	three	percent	decline	in	hours	worked,	for	a	total	of	a	six	
percent	reduction	in	annual	labor	income.	
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added	one	to	two	percentage	points	to	the	poverty	rate	of	immigrants	with	poor	English	(compared	

to	immigrants	with	strong	English).		Using	the	estimates	in	column	(4)	of	Table	6,	the	change	in	the	

supply	of	Spanish,	English,	and	other	hours	between	1990	and	2008	is	expected	to	have	lowered	

the	wages	of	Spanish	speaking	immigrants	by	roughly	6	percent	(relative	to	natives),	which	

translates	similarly	into	an	increase	in	their	poverty	rates	of	Spanish‐speaking	immigrants	of	

roughly	2	to	4	percentage	points.28		In	practice,	poverty	rates	among	less‐educated	immigrants	

declined	since	1990:	from	35	to	30	percent	among	non‐English	speakers	and	from	25	to	22	percent	

among	Spanish	speakers.		The	estimates	in	this	paper	are	consistent	with	the	large	immigrant	influx	

since	1990	attenuating	this	decline.	

	

VI.	 Conclusions	

On	balance,	the	estimates	in	this	paper	suggest	that	while	immigrants’	imperfect	English	language	

skills	may	not	be	the	only	reason	that	they	are	imperfect	substitutes	for	native‐born	workers	in	the	

U.S.,	they	are	a	major	reason	for	this.		Using	several	different	approaches	and	samples	I	have	found	

that	the	wages	of	immigrants	with	poor	English	language	skills	tend	to	respond	more	negatively	to	

a	greater	presence	of	immigrants	than	do	the	wages	of	immigrants	with	strong	English	language	

skills.		A	bottom	line	is	that,	at	least	among	less‐educated	immigrants,	immigration	since	1990	

might	have	pushed	up	the	poverty	rates	of	immigrants	with	poor	English	by	one	to	two	percentage	

points	(relative	to	immigrants	with	strong	English)	and	of	Spanish‐speaking	immigrant	by	two	to	

four	percentage	points	(relative	to	natives).		These	impacts	are	overwhelmed	by	a	downward	trend	

in	immigrant	poverty	rates,	and	are	smaller	for	Spanish‐speaking	immigrants	in	markets	where	

Spanish	is	prevalent	in	the	college‐educated	workforce.		These	impacts	may	also	help	account	for	

                                                            
28	Between	1990	and	2008,	ln(poor/strong	English	hours)	rose	1.39,	and	ln(Spanish/English	hours)	among	non‐college	
rose	1.16	and	among	college	educated	workers	rose	0.58,	for	a	‐0.061	=	‐0.033*1.39	‐0.045*1.16	+	0.065*0.57	change	in	
the	relative	ln	wage,	using	the	coefficients	from	Table	6.	
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the	new	spread	of	Mexican	immigrants	to	“new”	immigrant	destinations	starting	in	the	1990s,	as	

the	lack	of	labor	market	competition	from	fellow	Spanish	speakers	in	those	markets,	compared	to	

traditional	Mexican	destinations,	would	have	made	them	a	relatively	attractive	place	to	settle.29

                                                            
29	Chapter	5	includes	additional	analysis	of	why	poverty	rates	were	lower	in	“new”	immigrant	destinations.	
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Data	Source:	Combined	2007,	2008,	and	2009	American	Community	Surveys	(Ruggles	et	al.,	2010).		Sample
limited	to	working	age	foreign‐born	living	in	136	large	metropolitan	areas	and	not	in	group	quarters.

All	Education	Levels

Figure	1a.	Share	of	Immigrants	Who	Speak	English,
by	Age	At	Arrival	and	Years	in	U.S.,	2007‐9
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Figure	1b.	Share	of	Immigrants	Who	Speak	English,
by	Age	At	Arrival	and	Broad	Education,	2007‐9
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Figure	2a.	Response	of	Immigrant	Relative	Wages	to	Relative	Supply,
by	Age	At	Arrival	and	Years	in	U.S.,	2000	and	2008
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Figure	2b.	Response	of	Immigrant	Relative	Wages	to	Relative	Supply,
by	Age	At	Arrival	and	Broad	Education,	2000	and	2008
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increase	in	the	relative	weeks	worked	of	non‐Puerto‐Rican	born	workers	‐‐	see	Table	7).		All	variables	are	residuals	from	a	regression	on	an
exhaustive	set	of	education	x	year,	experience	x	year,	and	education	x	experience	dummies.		Raw	data	sources	are	U.S.	and	Puerto	Rican	Population
Censuses,	and	American	and	Puerto	Rican	Community	Surveys	(Ruggles	et	al.,	2010).		See	text	for	details.

Figure	5.	Response	of	immigrant	relative	weekly	wage
to	immigrant	relative	supply:	U.S.	and	Puerto	Rico
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Subgroup:

Education Level: All Educ. 

Levels

High School 

or Less

More than 

High School

All Educ. 

Levels

High School 

or Less

More than 

High School

(1) (2) (3) (4) (5) (6)

Foreign‐Born, Share Speaks English…

    Only/Very Well 0.464 0.278 0.679 0.261 0.177 0.516

    Well 0.221 0.227 0.214 0.234 0.227 0.257

    Not Well 0.211 0.318 0.088 0.317 0.365 0.173

    Not At All 0.104 0.178 0.019 0.188 0.232 0.054

Native‐Born, Share Speaks English…

    Only/Very Well 0.983 0.971 0.990 0.820 0.764 0.879

    Well 0.011 0.017 0.007 0.113 0.139 0.086

    Not Well 0.005 0.009 0.003 0.054 0.074 0.033

    Not At All 0.001 0.003 0.000 0.013 0.023 0.002

B. Speaks Spanish At Home

Data Source: Combined 2007, 2008, and 2009 American Community Surveys (Ruggles et al. 2010).  Sample limited to working‐age 

population (age 16‐65 with positive years of potential work experience) residing in 136 large metropolitan areas and not in group 

quarters.  Panel B is further restricted to those who report speaking Spanish at home.  Sample weights used to construct shares.

Table 1.  Distribution Across English Speaking Categories, by Nativity, Education and Home Language

A. All Working Age
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Outcome:

Education Level: All Educ. 

Levels

High School 

or Less

More than 

High School

All Educ. 

Levels

High School 

or Less

More than 

High School

(1) (2) (3) (4) (5) (6)

All Native‐Born 2.25 1.94 2.39 0.10 0.16 0.06

All Foreign‐Born 2.05 1.76 2.35 0.15 0.20 0.08
Foreign‐Born Who Speak English:

     Only/Very Well 2.31 1.91 2.46 0.09 0.14 0.06

     Well 1.99 1.83 2.19 0.13 0.16 0.10

     Not Well 1.70 1.67 1.87 0.21 0.22 0.17

     Not at All 1.55 1.54 1.71 0.29 0.30 0.23

All FB Spanish Speakers 1.80 1.70 2.07 0.19 0.22 0.11
   Speaks no English 1.54 1.53 1.66 0.30 0.30 0.24

B. Share of Group in PovertyA. Mean ln(hourly Wage), 1999$

Table 2.  Mean ln Wages and Poverty Rates By Nativity, Education, and Language Skills, 2008

Data Source: Combined 2007, 2008, and 2009 American Community Surveys (Ruggles et al. 2010).  In Panel B, sample is limited to working‐

age population (age 16 ‐ 65 and old enough to be out of school, given normal progression) residing in 136 large metropolitan areas and not in 

group quarters.  In Panel A, sample is  limited to respondents from the Panel B sample that are currently employed and that had positive 

hours  worked, positive wage and salary earnings, and zero self‐employment and farm earnings in the past year.  Wages are adjusted to 1999 

dollars  using the consumer price index, and wages exceeding 200 dollars and less than 2 dollars in 1999 dollars  are replaced with these 

thresholds.

Foreign‐Born

Native Born

Foreign‐Born who Speak Spanish At Home
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Dependent Variable:

Subgroup:

(1) (2) (3) (4) (5) (6)

Immigrant ‐0.186 ‐0.041 ‐0.021 0.000 ‐0.003 ‐0.004

(0.009) (0.007) (0.007) (0.013) (0.013) (0.013)

Speaks English:

0.209 0.168 0.149 0.208 0.174

(0.008) (0.009) (0.008) (0.021) (0.019)

       Among entire working‐age pop ‐0.212

(0.081)

0.069

(0.081)

‐0.306

(0.165)

Sample Size 724,737 724,737 724,737 173,590 173,590 173,590

R
2

0.019 0.028 0.189 0.016 0.018 0.018

Other Controls?* No No Yes No No No

ln(Hourly Wage),  Workers with HS Education or Less

Table 3: The Role of Language Skills in Immigrant‐Native Wage Gaps.

Spanish Speakers Only

Data Source: Combined 2007, 2008, and 2009 American Community Surveys (Ruggles et al., 2010).  Sample limited to working‐age 

respondents (age 16 ‐ 65 with positive years of potential work experience) that have 12 or fewer years of education, that reside one of 

136 large metropolitan areas and not in group quarters, that are currently employed, and that had positive hours worked, positive wage 

and salary earnings, and zero self‐employment and farm earnings in the past year.  Wages exceeding 200 dollars or less than 2 dollars  in 

1999 dollars  are replaced with these thresholds.  Standard errors, in parentheses, computed to be robust to arbitrary error correlation 

within metropolitan area.  *Other controls  are a quartic in potential work experience; years of education; years of  interacted with  

education below 9 years, born after 1950, and both; and dummies for education less than 9 years, born after 1950, female, black, 

Hispanic, female*black, and female*hispanic.

       Among those with HS or less

      Among those with more than HS

   Only or Very Well

   Only or Very Well x Share of MSA who speak Spanish at home



40	
 

Mean Standard Mean Standard Mean Standard

Deviation Deviation Deviation

(1) (2) (3) (4) (5) (6)

ln(imm hours/nat hours) ‐1.934 1.019 ‐1.581 1.113 ‐2.288 0.769

Immigrant‐Native Wage Gap

   All Immigrants ‐0.125 0.079 ‐0.156 0.072 ‐0.093 0.073

   High English Immigrants ‐0.076 0.066 ‐0.088 0.064 ‐0.063 0.065

   Low English immigrants ‐0.360 0.201 ‐0.251 0.105 ‐0.469 0.215

Observations

Table 4.  Regression Data Descriptive Statistics

272272

Data  source:  Combined 2007, 2008, and 2009 American Community Surveys  (Ruggles  et al ., 2010) and 2000 Census  of 

Population.  Sample  for constructing hours  worked includes  al l  those  aged 16‐65 who are  old enough to be  out of school  

(given normal  progress ion) and res iding in one  of the  136 metropol i tan areas  in the  sample  and not in group quarters .  To be  

in the  wage  sample  requires  being in the  hours  worked sample  plus  being employed, with pos i tive  weeks  and hours  worked 

las t year, nonzero wage  and sa lary earnings , and zero bus iness  and farm earnings ; for natives  i t a lso requires  speaking 

Engl i sh "only" or "very wel l ."  Hourly wages  above  $200 and below $2 in 1999 dol lars  are  reset to these  thresholds .  Data  have  

been aggregated to 136 metropol i tan areas  x two education groups  x two years  (2000 and "2008," combining the  three  ACSs).  

Table  shows  unweighted means  and standard deviations .

544

All Education Levels More than High SchoolHigh School or Less
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Education Levels: All

High School 

or Less

More than 

HS

(1) (2) (3)

A. All Immigrants ‐0.040 ‐0.034 ‐0.054

(0.003) (0.004) (0.006)

B. By Broad English Language Skills:

   Speaks English Only, ‐0.022 ‐0.011 ‐0.045

      Very Well, or Well (0.004) (0.004) (0.006)

   Speaks English Not Well ‐0.057 ‐0.047 ‐0.078

      or Not At All (0.006) (0.006) (0.016)

P‐value, Equal Coefficients 0.000 0.000 0.030

C. By Detailed English Language Skills (112 MSAs):

   Speaks English Only or ‐0.020 ‐0.012 ‐0.036

      Very Well (0.004) (0.004) (0.007)

   Speaks English Well ‐0.028 ‐0.018 ‐0.047

(0.005) (0.006) (0.011)

   Speaks English Not Well ‐0.049 ‐0.037 ‐0.071

(0.006) (0.007) (0.013)

   Speaks English Not at All ‐0.083 ‐0.050 ‐0.144

(0.014) (0.008) (0.035)

P‐value, Equal Coefficients 0.000 0.000 0.005

Data Source: Combined 2007, 2008, and 2009 American Community Surveys (Ruggles et 

al., 2010) and 2000 Census of Population.  Table shows  coefficient estimates from 

regressions of the wage gap between specified immigrants and "similar" natives (see 

below) on the natural log of the ratio of aggregate hours  worked of immigrants  and 

natives, using variation across metropolitan areas, year (2000 or "2008") and the two 

broad education of columns  (2) and (3).  All regressions control for year by education 

effects.  Standard errors, in parentheses, computed to be robust to arbitrary error 

correlation within metropolitan area.  Sample for constructing mean wages limited to 

working‐age respondents (age 16 ‐ 65 and old enough to be out of school given normal 

progression) , that reside one of 136 large metropolitan areas (112 in Panel C) and not in 

group quarters, that are currently employed, and that had positive hours and weeks 

worked, positive wage and salary earnings, and zero business  and farm earnings in the 

past year; for natives, sample is  further limited to those who report speaking English 

"only" or "very well."  Hourly wages above $200 and below $2 in 1999 dollars  were reset 

to these thresholds.  *The mean ln hourly wage of "similar" natives is computed by 

weighting natives to have the same distribution across potential experience (in five year 

bands) x education (four groups: high school dropouts, high school, some college, and at 

least four years college) cells as the specified group of immigrants  in the metropolitan 

area and year.  

Table 5: Response of the Difference in the Mean ln(Hourly Wage) 

of Immigrants and Similar
*
 Natives to Changes in Immigrant 

Relative Aggregate Hours Worked
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Dependent Variable:

Subgroup of Immigrants: Other

(1) (2) (3) (4) (5)

Ln (Immigrant Hours/ ‐0.034

        Native‐Born  Hours) (0.004)

‐0.034 ‐0.036 ‐0.033 ‐0.060

         Hours) (0.004) (0.007) (0.028) (0.018)

ln(Spanish‐speaking Hours/Strong English Speaking Hours): 

‐0.045 0.052

       Education or Less (0.035) (0.024)

0.065 ‐0.015

      High School Education (0.017) (0.017)

Metro x Year Observations 272 272 272 272 272

R
2

0.300 0.298 0.157 0.224 0.110

Data Source: Combined 2007, 2008, and 2009 American Community Surveys (Ruggles et al., 2010) and 2000 Census of 

Population.  Wage sample limited to working‐age respondents (age 16 ‐ 65 with and old enough to be out of school, given 

normal progression) that have 12 or fewer years of education (or a GED), that reside one of 136 large metropolitan areas and 

not in group quarters, that are currently employed, and that had positive hours worked, positive wage and salary earnings, 

and zero self‐employment earnings in the past year; for natives it also requires speaking English "only" or "very well."  The 

dependent variable is  the difference in the mean ln hourly wage between the specified group of immigrants and similar 

natives,  where the mean ln hourly wage of "similar" natives is  computed by weighting natives to have the same distribution 

across potential experience (in five year bands) x education (high school dropouts  or completers) cells as the specified group 

of immigrants in the metropolitan area and year.  Strong English‐speaking hours worked is the sum of hours worked by those 

who report speaking English "Only" "Very Well," or "Well," while poor English‐speaking hours are the sum of hours worked 

reported by those who speak English "Not Well" or "Not at All" among working‐age respondents. "Spanish‐speakers" are 

respondents who report speaking Spanish at home.  All regressions are unweighted and control for year effects.  Standard 

errors, in parentheses, computed to be robust to arbitrary error correlation within metropolitan area.  

All Spanish‐Speaking

ln(Immigrant Wage/Native Wage), High School or Less

Table 6: Immigrants' Relative Wages and Language Supplies, 2000 and 2008

Ln(Poor/Strong English‐Speaking

Among workers with High School

Among workers with More than
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Y = ln(for/ Subsample:

nat weeks) Poor English

(1) (2) (3) (4) (5) (6) (7)

ln(Foreign‐born weeks/ 0.150 ‐0.033 ‐0.021 ‐0.002 ‐0.031

       Native‐born weeks) (0.061) (0.017) (0.019) (0.020) (0.049)

ln(Cont'l U.S. born ethnic Puerto ‐0.002 1.003

       Ricans/Puerto‐Rican born) (0.126) (0.126)

Observations 224 224 224 180 144 144 144

R‐squared 0.489 0.457 0.919 0.935 0.942 0.913 0.976

Table 7: Continental U.S. and Puerto Rico: Aggregate estimates, 1970‐2000

Y=ln(foreign/native 

Data  Source: 1970, 1980, 1990, and 2000 Puerto Rican Censuses  of Population and combined 2007, 2008, and 2009 Puerto Rican Community Surveys  

(Panel  A) and 1970, 1980, 1990, and 2000 U.S. Censuses  of Population and combined 2007, 2008, and 2009 American Community Surveys  (Panel  B), 

al l  from Ruggles  et al . (2010).   Sample  for independent variable  includes  workers  age  16‐65 who are  old enough to be  out of school  given 

normal  progress ion through school  and not l i ving in group quarters .  The  sample  used to compute  the  dependent variable, weekly wages , i s  

this  sample  with the  additional  requirement of being currently employed (U.S.) or reporting an occupation (Puerto Rico), not enrol led in school , 

and without bus iness  or farm income.  In U.S. data  (columns  4‐7), weekly wages  exceeding $10,000 or below $10 in 1999 dol lars  were  reset at 

these  thresholds .  In columns  5‐7, native‐born workers  who did no report speaking Engl i sh "only" or "very wel l" were  excluded from the  wage  

sample.  Sample  weights  used to aggregate  variables  to the  5‐year experience  x education cel l s  used in the  analys i s  (see  text).  Standard errors  

are  ca lculated to be  robust to arbi trary error correlation within education x experience  cel l s .

weekly wage)

A. Puerto Rico B. Continental United States

Excluding 1970

Strong English
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Appendix	

To	address	the	possibility	that	a	high	presence	of	immigrants	in	a	market	reflects	high	wages	in	

those	markets	‐‐	which	would	tend	to	bias	the	coefficients	in	Tables	5	and	6	towards	zero,	I	use	an	

instrumental	variable	for	ln(HF/HN)	from	Card	(2009),	which	measures	the	immigrant	inflow	rates	

predicted	by	the	area’s	lagged	origin	mix	of	immigrants.		In	particular,	it	is:	

1,

2,



 


tc

o

F
ojttoc

jct P

Pf
z ,	

where	foc,t‐2	represents	a	two	decade	lag	in	the	fraction	of	U.S.	immigrants	from	region	o	living	in	

metropolitan	area	c,	which	apportions	 F
ojtP 	,	the	number	of	immigrants	(nationally)	arriving	from	

o	in	skill	group	j	in	the	past	decade.		(The	regions	are	listed	in	Table	A2,	along	with	 F
ojtP 	figures.)	

The	numerator	is	thus	the	predicted	number	of	immigrant	arrivals	in	cell	jc.		This	is	converted	to	a	

predicted	arrival	rate	by	dividing	by	the	area’s	beginning	of	decade	population,	Pc,t‐1.		The	

assumption	behind	this	instrument	is	immigrants	persist	in	locating	in	certain	areas	because	they	

value	being	near	similar	immigrants,	and	not	because	these	areas	have	persistently	stronger	wage	

growth	for	that	type	of	immigrant.	

This	instrument	is	a	strong	predictor	of	immigrants’	relative	hours.		F‐statistics	on	the	instrument	

in	the	first	stage	are	in	the	50‐100	range.		In	addition,	instrumental	variables	estimates	using	this	

instrument	are	similar	to	the	OLS	estimates	presented	in	Table	5.		This	is	shown	in	Appendix	Table	

A3,	which	is	identical	in	structure	to	Table	5	but	shows	IV	estimates.		It	shows	the	same	pattern	of	

coefficients,	with	greater	(magnitude)	wage	responses	for	immigrants	with	worse	English	language	

skills.		The	differences	in	coefficients	across	English‐speaking	categories	are	similar	in	magnitude	to	

the	OLS	estimates,	and	are,	as	in	OLS,	statistically	significant.	
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Data	Source:	2007‐9	American	Community	Surveys.		Points	are	residuals	of	a	regression	of	ln(Spanish/English	hours)	on	
ln(poor/strong	English	hours),	separately	by	education	(high	school	or	less	on	the	x‐axis,	more	than	HS	on	the	y‐axis).
Points	above	sloped	line	have	above	average	wages	for	Spanish‐speaking	immigrants,	relative	to	natives,	(conditional	on
ln(poor/strong	English	hours)	according	to	estimates	in	Table	6,	column	4.

Appendix	Figure	A1.		Residual	ln(Spanish/English	Hours),
2008:	more	than	high	school	vs.	high	school	or	less
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Area

High School 

or Less

More than 

High School Area

High School 

or Less

More than 

High School

Anaheim, CA 0.543 0.118 McAllen, TX 0.928 0.789

Aurora, IL 0.502 0.097 Miami, FL 0.684 0.612

Bakersfield, CA 0.507 0.198 Oxnard‐Ventura, CA 0.528 0.147

Brownsville, TX 0.816 0.670 Riverside, CA 0.505 0.213

El Paso, TX 0.846 0.678 Salinas, CA 0.673 0.193

Jersey City, NJ 0.526 0.270 San Antonio, TX 0.540 0.292

Laredo, TX 0.890 0.818 Santa Barbara, CA 0.589 0.151

Los Angeles, CA 0.633 0.216 Santa Cruz, CA 0.515 0.093

Table A1.  Share Speaks Spanish at Home, by Broad Education, Selected Metropolitan Areas

Data  source: s tacked 2007, 2008 and 2009 American Community Surveys  (ACSs) (Ruggles  et al ., 2010).  Sample  l imited 

to working‐age  population (age  16‐65 and old enough to be  out of school , given a  normal  progress ion through 

school ), and not l i ving in group quarters .  Computed us ing ACS sample  weights .
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Origin Group:

High School 

or Less

More than 

High School

High School 

or Less

More than 

High School

(1) (2) (3) (4)

    Mexican 1,944,656     292,542         2,618,328     296,963        

    Central American 517,066         105,261         493,669         92,671          

    South American 290,534         302,840         333,430         275,063        

    Caribbean (ex Cuban) 202,625         131,153         331,827         148,237        

    SE Asian (ex Filipino) 139,257         104,244         288,013         173,567        

    Chinese 135,836         220,608         158,375         302,729        

    Russian or E European 133,065         286,665         283,883         385,346        

    Sub‐Saharan African 129,245         178,315         129,346         173,449        

    South Asian 123,072         497,999         148,698         430,311        

    Cuban 89,306           56,648           109,769         56,659          

    Middle Eastern (ex Israeli) 88,988           165,310         94,684           137,885        

    Filipino 56,810           229,456         91,406           219,320        

    Commonwealth 51,432           189,733         74,478           264,485        

    Korean or Japanese 50,217           220,028         84,669           248,958        

    Southern European 27,374           46,875           34,168           48,243          

    Northern European* 9,521             63,872           55,668           169,033        

2000‐2008 1990‐2000

Table A2.  National Immigrant Arrivals, by Education, Origin, and Decade

* Includes  Is rael i s .  Data  Source: Combined 2007, 2008, 2009 American Community Surveys  

(columns  (1) and (2), from Ruggles  et al ., 2010) and 2000 Census  of Population (columns  (3) and 

(4)).  Sample  l imited to working age  population (age  16‐65 and old enough to be  out of school , 

given normal  progress ion through school ) and not l i ving in group quarters .
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Education Levels: All

High School 

or Less

More than 

HS

(1) (2) (3)

A. All Immigrants ‐0.035 ‐0.030 ‐0.052

(0.005) (0.006) (0.007)

B. By Broad English Language Skills:

   Speaks English Only, ‐0.018 ‐0.010 ‐0.044

      Very Well, or Well (0.005) (0.005) (0.006)

   Speaks English Not Well ‐0.043 ‐0.033 ‐0.074

      or Not At All (0.009) (0.009) (0.016)

P‐value, Equal Coefficients 0.000 0.001 0.060

C. By Detailed English Language Skills (112 MSAs):

   Speaks English Only or ‐0.022 ‐0.018 ‐0.036

      Very Well (0.005) (0.005) (0.007)

   Speaks English Well ‐0.015 ‐0.005 ‐0.046

(0.007) (0.008) (0.011)

   Speaks English Not Well ‐0.030 ‐0.017 ‐0.069

(0.010) (0.011) (0.015)

   Speaks English Not at All ‐0.057 ‐0.030 ‐0.137

(0.014) (0.013) (0.029)

P‐value, Equal Coefficients 0.000 0.009 0.001

Table A3: Instrumental Variables Estimates of the Response of the 

Difference in the Mean ln(Hourly Wage) of Immigrants and Similar
* 

Natives to Changes in Immigrant Relative Aggregate Hours Worked

Data Source: Combined 2007, 2008, and 2009 American Community Surveys (Ruggles et 

al., 2010) and 2000 Census of Population.  Table shows  coefficient estimates from 

regressions of the wage gap between specified immigrants and "similar" natives (see 

below) on the natural log of the ratio of aggregate hours worked of immigrants  and 

natives, using variation across metropolitan areas, year (2000 or "2008") and the two 

broad education of columns  (2) and (3).  All regressions control for year by education 

effects and are estimated by instrumental variables using the lagged origin mix 

instrument described in the appendix.  Standard errors, in parentheses, computed to be 

robust to arbitrary error correlation within metropolitan area.  Sample for constructing 

mean wages limited to working‐age respondents (age 16 ‐ 65 and old enough to be out of 

school given normal progression), that reside one of 136 large metropolitan areas (112 

in Panel C) and not living in group quarters, that are currently employed, and that had 

positive hours  and weeks worked, positive wage and salary earnings, and zero business 

and farm earnings in the past year; for natives, sample is further limited to those who 

report speaking English "only" or "very well."   Hourly wages above $200 and below $2 in 

1999 dollars  were reset to these thresholds.  *The mean ln hourly wage of "similar" 

natives is  computed by weighting natives to have the same distribution across potential 

experience (in five year bands) x education (four groups: high school dropouts, high 

school, some college, and at least four years college) cells as the specified group of 

immigrants in the metropolitan area and year.  


