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Connections

• Dad was an immigrant (Lithuania).

• Wife is an immigrant (Hong Kong).

• Chinese is our “official language” at home.

• I’m active in the Chinese immigrant community.

• Computer science professor; Silicon Valley software
developer.

• Former statistics professor; continue in statistics research
and consulting.
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Points to Be Covered

• There is no tech labor shortage.

• The foreign tech workers are not typically “the best and
the brightest”

• The foreign tech workers are valued so much by employers
as a source of cheap, immobile labor.
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Points to Be Addressed, cont’d.

Overhiring of foreign tech workers is causing:

• wage suppression

• greatly curtailed careers; H-1B is fundamentally about
age

• an internal brain drain in the U.S.
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Worker Fields of Focus

• Economists and the “Ptolemy epicycle problem.”

• Which variables are missing? E.g. experience in
specialized software skills.

• So I limit myself to the fields I know, computer science
(CS) and electrical engineering (EE).



Immigration
and the Tech
Industry: A

Labor
Shortage

Remedy, an
Innovation

Booster, or a
Cost Saver?

Norm Matloff
University of
California at

Davis

Worker Fields of Focus

• Economists and the “Ptolemy epicycle problem.”

• Which variables are missing? E.g. experience in
specialized software skills.

• So I limit myself to the fields I know, computer science
(CS) and electrical engineering (EE).



Immigration
and the Tech
Industry: A

Labor
Shortage

Remedy, an
Innovation

Booster, or a
Cost Saver?

Norm Matloff
University of
California at

Davis

Worker Fields of Focus

• Economists and the “Ptolemy epicycle problem.”

• Which variables are missing?

E.g. experience in
specialized software skills.

• So I limit myself to the fields I know, computer science
(CS) and electrical engineering (EE).



Immigration
and the Tech
Industry: A

Labor
Shortage

Remedy, an
Innovation

Booster, or a
Cost Saver?

Norm Matloff
University of
California at

Davis

Worker Fields of Focus

• Economists and the “Ptolemy epicycle problem.”

• Which variables are missing? E.g. experience in
specialized software skills.

• So I limit myself to the fields I know, computer science
(CS) and electrical engineering (EE).



Immigration
and the Tech
Industry: A

Labor
Shortage

Remedy, an
Innovation

Booster, or a
Cost Saver?

Norm Matloff
University of
California at

Davis

Worker Fields of Focus

• Economists and the “Ptolemy epicycle problem.”

• Which variables are missing? E.g. experience in
specialized software skills.

• So I limit myself to the fields I know, computer science
(CS) and electrical engineering (EE).



Immigration
and the Tech
Industry: A

Labor
Shortage

Remedy, an
Innovation

Booster, or a
Cost Saver?

Norm Matloff
University of
California at

Davis

Which Foreign Tech Workers?

• H-1B work visa: Temporary visa.

• Employer-sponsored green cards: U.S. permanent
residence.

• Much overlap; I sometimes will take one as proxy for the
other.
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Some Demographics

• : Foreign workers are young!
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Demographics, cont’d.

• “ICs”—Indians and Chinese.
Computer-related H-1Bs, 2001:

sending nation % of total

India 64.8%

China 8.2%

Philippines 2.3%
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ICs, cont’d.

Breakdown by major firm, % ICs among green card sponsorees:

firm Chinese Indian total IC

Qualcomm 13.0% 66.4% 79.4%

eBay 6.8% 70.3% 77.1%

Cisco 10.0% 64.1% 74.1%

Intel 10.7% 58.8% 69.5%

Motorola 12.7% 46.8% 59.5%

HP 4.9% 55.6% 59.5%

Google 26.4% 30.0% 56.4%

Microsoft 12.9% 37.6% 50.5%
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Trends in Time

IC %s among green card sponsorees:

year China India

2005 10.8% 31.2%

2006 9.6% 35.1%

2007 9.2% 36.7%

2008 8.0% 41.5%

2009 7.7% 43.6%
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Claims of a Tech Labor Shortage

• No study, other than industry-sponsored, has ever shown a
shortage.

• Many studies done during Dot Com Boom (Dept. of
Commerce, Urban Inst. etc.). None found a shortage
(some suggested a “tight labor market”).

• Wadhwa’s novel approach (Wadhwa, 2006)—actually ask
the employers, “Are you having much trouble hiring
engineers?” (answer: no)

• Current situation:

• salaries for new CS grads up only 3% in a year (NACE,
2011)

• wages for experienced workers in Silicon Valley up only 3%
since 2009 (Carey, 2011)

• nationwide tech salaries up only 1% in a year (Dice, 2011)

None of these indicates a shortage.
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Claims of a “Pipeline” Shortage

• Claims of “Johnnie can’t do math,” thus insufficient
STEM degrees granted.

• Refuted by UI study (Salzman and Lowell, 2007).

• Texas Instruments testimony: No shortage of EE new
engineering grads at Bachelor’s level (Whitaker, 2011).
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Postgraduate Level?

• Industry says not enough Americans in STEM at MS/PhD
levels,

• “Thus we need the H-1B program, to hire foreign
MS/PhD students studying at U.S. universities,” industry
lobbyists say.

• Is this true?

• For simplicity, I focus on the PhD.
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Do Enough Americans Pursue a
STEM PhD?

• U.S. PhD programs do consist largely of foreign students.
Look at NSCG data (2003); what % of natives in CS/EE
hold a PhD, versus what % of former foreign students
(FFSs)?

field % of natives PhD % of FFSs

CS 2.1% 13.9%

EE 4.4% 29.6%

• But that doesn’t mean that not enough Americans study
for a doctorate.



Immigration
and the Tech
Industry: A

Labor
Shortage

Remedy, an
Innovation

Booster, or a
Cost Saver?

Norm Matloff
University of
California at

Davis

Do Enough Americans Pursue a
STEM PhD?

• U.S. PhD programs do consist largely of foreign students.
Look at NSCG data (2003); what % of natives in CS/EE
hold a PhD, versus what % of former foreign students
(FFSs)?

field % of natives PhD % of FFSs

CS 2.1% 13.9%

EE 4.4% 29.6%

• But that doesn’t mean that not enough Americans study
for a doctorate.



Immigration
and the Tech
Industry: A

Labor
Shortage

Remedy, an
Innovation

Booster, or a
Cost Saver?

Norm Matloff
University of
California at

Davis

Do Enough Americans Pursue a
STEM PhD?

• U.S. PhD programs do consist largely of foreign students.
Look at NSCG data (2003); what % of natives in CS/EE
hold a PhD, versus what % of former foreign students
(FFSs)?

field % of natives PhD % of FFSs

CS 2.1% 13.9%

EE 4.4% 29.6%

• But that doesn’t mean that not enough Americans study
for a doctorate.



Immigration
and the Tech
Industry: A

Labor
Shortage

Remedy, an
Innovation

Booster, or a
Cost Saver?

Norm Matloff
University of
California at

Davis

Overproduction of PhDs

• On the contrary—we are overproducing PhDs.

• Old study (Massy, 1995) said we overproduce.

• Conceded by figures in academia, industry (Ralston, 1996)
(Baskett, 1996).

• Still true today.

• CRA (consortium of major CS Depts.) set up a post doc
program in 2009 because CS PhDs job market was in
“crisis condition” (SRI, 2010).

• Program now in its last year, but CRA still maintains a
long list of post docs. Post doc says in CRA newsletter,
“situation not improved much today” (Bethel, 2011).

• External review of CRA post doc program suggests the
current poor PhD job market will be permanent (SRI,
2010).
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Cheap Labor, Type I

Type I wage savings: Hiring H-1Bs for less than the employer
would pay comparable Americans.

• The word comparable is key.

• Perfectly legal! It is NOT a matter of fraud. Big loopholes.

• H-1B and green card law require paying the prevailing
wage—the average wage for the given occupation, region
and amount of experience.

• But the prevailing wage does NOT take “hot skills” into
account, e.g., iPhone/Android programming.

• Result: Employer hires iPhone/Android programmer for
the price of a generic programmer.

• Similarly, the legal prevailing wage doesn’t account for for
extra smartness, etc., the “special” things the employers
claim Americans lack.

• In other words: The legally-required prevailing wage is
below the market wage.
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How Much Is the Prevailing Wage
Undervalued

So, the legally-required prevailing wage is below the market
wage. But how far below?

• Android/iPhone skill fetches wage premium of 20% in
open market (Drapier, 2011).

• Cloud computing commands 25% extra (Darrow, 2012).

• I previously found skills premiums ranging from 16-24%
(Matloff, 2003).

• Similar situation employers’ “best and brightest” claim for
hiring H-1Bs. E.g. new Stanford CS grads earn 37% more
than average CS graduates (Stanford, 2010).

Bottom line: The legal prevailing wage is easily 20%
undervalued.
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Type I, cont’d.

So, employers CAN underpay foreign workers. But how do we
know that they DO? For instance:

• Many employers admitted it in two
congressionally-sponsored surveys, regarding H-1Bs (NRC,
2001) (GAO, 2003).

• Green-card data analysis (see below).

• Analysis by economic theory (see below).

• But what about studies with contrary results? (Addressed
below.)
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Green-Card Data Anaylsis

• PERM data: all employer-sponsored green card apps,
2005-2010.

• Data lists employer, wage paid, prevailing wage, region,
nationality of worker, etc.

• Recall: Legal prevailing wage is < market wage by 20% or
more.

• I calculate WR = wage paid / prevailing wage.

• Since prevailing wage < market wage, a value of WR
near 1.00 means underpayment.
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Green-Card Anaylsis, cont’d.

• Results:

occupation median WR

software engineer 1.00

electrical engineer 1.00

computer scientist 1.05

• So, most foreign workers are underpaid, relative to
comparable Americans.

• Note: This data effectively excludes the
Indian/Indian-American IT staffing firms, which do not
sponsor workers for green cards (Hira, 2007).
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Green-Card Data Analysis, cont’d.

• Among major firms, there is some variation in WR, e.g.
1.00 for Motorola, 1.02 for eBay, 1.17 for Google and 1.04
for HP.

• However, even those with a higher median have many
foreign workers near 1.00.

• Google says it hires the top 0.1%. Yet even the top 10%
would correspond to WR = 1.53, in contrast to its 1.17.
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Analysis Based on Economic
Theory

• Proof by immobility:

• Foreign workers are immobile in job market (green card
sponsorees) or have limited mobility.

• Thus they cannot seek the best price (i.e. wage).
• Therefore they are typically underpaid relative to

comparable Americans.

• Proof by nonmonetary compensation:

• Foreign workers receive other compensation, e.g. green
card or valued U.S. experience.

• Thus, they often accept lower wages than do comparable
Americans.
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Other Type I Studies

• Zavodny, Mithas and Lucas, Lofstrom and Hayes, etc.

• All have major methodological problems, e.g. irrelevant
data set, lack of account of skill sets, etc.

• See paper.
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Type II Wage Savings

Type II is the main one of interest to employers, even
though Type I receives all the attention from the press,
government and academia.
Here are some data, circa 2006 (refs. in paper):

group 25th percentile median 90th percentile

new workers $45,000 $50,664 $61,500

all workers $65,070 $82,120 $120,410

Recall that the H-1Bs are young. Younger is cheaper.
LinkedIn executive, 2011, claiming a “shortage”: “...very
expensive to hire only senior talent...we’ve shifted our focus [to
new grads].”
So the “shortage” is of young people. When they run out
of young Americans, they hire young H-1Bs.
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The Skills Issue, Revisited

The industry says older workers can’t be hired, as they lack the
latest skills. Is this valid?

• Industry’s own report (ITAA, 1997) highlights the “plight”
of a typical employer:

You take a $45,000 asset, spend some time and
money training him, and suddenly he’s turned
into an $80,000 asset,” says Mary Kay Cosmetics
CIO Trey Bradley.

• Clearly, the problem was not lack of skills but rather
Bradley’s unwillingness to pay for them. (Recall that
prevailing wage doesn’t account for skill sets.)

• H-1B allows people like Bradley to get the skills without
paying for them.
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The Skills Issue, Revisited

• Wadhwa:

...even if the [older] $120,000 programmer gets
the right skills, companies would rather hire the
younger [i.e. cheaper] workers.”

• Pre-H-1B, it was standard to learn throughout one’s
career.

• University of Washington CS Web page (typical) still
treats it as standard:

Our graduates will adapt to new technologies...to
remain at the leading edge of computer
engineering practice...

• Industry claims that only new graduates know the new
stuff. Yet those new grads learned the new stuff from old
guys like me!
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The Attraction of Immobile
Workers

Foreign workers essentially stuck with one employer (NRC,
2001).

• Huge attraction to employers with urgent projects.

• See quotes from immigration lawyers in (Matloff, 2003).

• “By far the most important advantage of [green card
sponsorship] is the fact that the employee...must remain
with the company in most cases for more than four years”
(Swaim, 2012).

• Example: Our site visit during this conference, Part I.

• This puts the American job applicant at a significant
disadvantage relative to a similar foreign applicant.
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Are They “the Best and the
Brightest”?

• Industry claims the H-1Bs are brilliant innovators, but
offer no supporting data.

• Old NSF study, cited in (North, 1995): the lower the
ranking of an engineering school, the larger its percentage
of foreign students.

department quality % foreign-born

highest quarter 37.2%

second quarter 44.5%

third quarter 47.5%

lowest quarter 50.6%
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“Best and Brightest”? (cont’d)

My forthcoming article (Matloff, 2012) finds that, compared to
Americans of same education and age, the former foreign
students

• have lower average salary (green card or cit.)

• have fewer average patent applications

• are less likely to work in R&D

• in the PhD case, are less likely to have earned the degree
from a top-ranked school

Again, all of the above exclude the Indian “bodyshops.”
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Quality of PhD Institution, CS

(Not in the paper.)

group mean rating (1-5)

foreign 3.44

American 3.71

group % from top 10 progs. (out of 128)

foreign 16.8%

American 26.6%
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Impact of the Foreign Influx in the
U.S.

What is the impact?

• We benefit from attracting the genuine “best and
brightest.”

• But only a small percentage are in that category.

• Meanwhile, there are major negative impacts:

• Greatly curtailed careers.
• Suppressed wage growth.
• Internal brain drain.
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Shortened Careers

• Employability in technical jobs (not tech-related jobs, e.g.
tech marketing) declines after age 35.

• Employers hire young H-1Bs instead of older Americans.

• Internal National Science Foundation policy report actually
recommended bringing in foreign students to suppress
PhD salaries (Weinstein, 1998).

• UCB researchers found (emphasis added):

...high-tech engineers and managers have
experienced lower wage growth ...foreign
students are an important part of the story...
(Brown, 1998).

• Microsoft has admitted that it simply doesn’t have many
positions for older workers (Wadhwa, 2008).
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Wage Growth Suppression

The large influx suppresses wages.

• Before H-1B, wages of new lawyers and CS PhDs were
about the same.

• From the green card data, Microsoft:

job % over $100K

software engineers 6%

financial analysts 17%

lawyers 100%
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Internal Brain Drain

Impact on America’s own “best and brightest” going into
STEM:

• They avoid going for a PhD; predicted by the NSF in
connection with the foreign student influx, in spite of
plenty studying STEM at the Bachelor’s level ( Salzman
and Lowell, 2007).

• Many of our brightest young people avoid STEM from the
beginning, writing it off as a “dead end.”

• Even large fractions of MIT—putatively our
best/brightest—grads go into the financial industry, not
STEM (Schramm, 2011).
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