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In response to labor shortages of nurses reported by hospitals and
some other employer groups, the Congress passed the Immigration Nursing
Relief Act of 1989 (INRA, Public Law 101-238).  This law added a new
provision allowing admission of nonimmigrant registered nurses (RNs)
during a five-year pilot period to expire in September 1995.

The history of this program was carefully reviewed in 1995 by the
Immigration Nursing Relief Advisory Committee established under the
above law, and its report provides an instructive model for discussion of the
issues surrounding the debate about foreign IT workers. The rationales for
the H-1A nursing visas were:

a)  reports of a nationwide shortage of nurses;
b)  increasing dependence on foreign temporary nurses admitted

                 under other visas;
c)  pending expiration of work authorizations for many existing

                 temporary foreign nurses admitted under other programs;
d)  concern that foreign nurses were detrimentally affecting the

                 pay and working conditions of the domestic nursing
               workforce; and

e)  declining numbers and quality of applicants to basic nursing
                 education programs.

The new act, first, allowed foreign nurses previously admitted on
temporary visas to convert their status to legal permanent resident, and
waived numerical limits in existing law in order to allow this to happen.
Second, it created a new temporary nursing visa (the H-1A visa) that
included provisions intended to:  1) encourage employers to reduce their
dependency on foreign nurses, 2) provide protection for the wages and
working conditions of nurses who are citizens and legal permanent residents
of the United States, and 3) foster the development of a stable pool of
domestic RNs so that future shortages could be minimized.

According to the Advisory Committee, the debate on this particular
legislation embodied many of the issues that repeatedly arise in discussions
regarding the admission of foreign workers to meet skill shortfalls and labor
shortages in the United States. The Advisory Committee summarized these
issues with a long quotation from a 1991 staff report:10

The debate about relying on immigration more significantly to meet
“labor shortages,” and thereby contribute to America’s competitiveness in
the global marketplace, inevitably included the need to provide realistic
protection for U.S. workers. For immigration policy, this issue involved two
interrelated points. First, how to evaluate independently an employer’s
claim that a foreign worker is needed. And second, how to strike an intellec-

10 Gary B. Read and Demetrios G. Papademetriou, “U.S. Legal Immigration Reform: Recent
Developments,” Immigration Nursing Relief Advisory Committee report, 1995, pp. 12-13.

Box 1-1.  H-1A Visas and the Nursing Shortage
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tually and politically satisfactory balance between being responsive to
employer needs while also being sensitive to concerns that greater access
to foreign workers by U.S. employers might affect adversely the wages and
job opportunities of U.S. workers. Such adverse effects could occur through
direct displacement of U.S. workers or through significant interference with
the market’s natural propensity to adjust to a tighter labor supply, thereby
leading to an increasing dependence on foreign workers. This debate
clearly raised the issue that over-reliance on immigration to meet labor
shortages, as opposed to educating and training the domestic workforce,
could turn temporary labor market shortages into structural deficiencies.

The conclusions of the Advisory Committee were mixed. They noted
that because only a tiny percentage of the U.S. nursing workforce ever
came to be accounted for by H-1A nurses (about 13,800 in 1994, less than
1% of employed RNs), at the national level essentially all the effects of this
program were negligible. However, because the H-1A nurses were heavily
concentrated in only a few metropolitan areas (over one-third in the New
York City area alone, and two-thirds in New York, Chicago, Houston, Los
Angeles, and Dallas together), H-1As in these cities mitigated a tight
nursing labor market with “no adverse impacts on patient care,” but also
“may have lessened the pressure to find long-term solutions to nurse
staffing problems.” 11

The Committee found the “attestation” procedures required of
employers to be ineffectual, and reported that the “use of employer-
specific vacancy rates as a justification for the need for H-1A nurses was
problematic, as these rates could be calculated in several ways, making
them difficult to verify.” It noted further that the prevailing wage determi-
nations were often of doubtful validity and reliability, and that the act’s
requirement that “employers take timely and significant steps to recruit and
retain U.S. nurses was ineffective because it did not require any new steps”
beyond those that most employers had long practiced. 12

Lastly, the Advisory Committee reported that the rate of increases in
RN employment had slowed since passage of the 1989 Act; that press
reports had begun to appear about nurse layoffs; and that “the future labor
market for registered nurses is uncertain.”13 The H-1A nursing visa program
was allowed to expire in September 1995. In its final year, FY1994,
approximately 6,300 nonimmigrant nurses had been admitted under this
visa program.

Source: Computing Research Association, Intersociety Study Group on Information
Technology workers, based on the “U.S. Legal Immigration Reform: Recent Develop-
ments,” Immigration Nursing Relief Advisory Committee report, 1995.

11 Ibid., p. 5.
12 Ibid., p. 6.
13 Ibid., pp. 7, 31.
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Source:  John McLaughlin and Anne Birinyi, "Information Business," Harvard College, 1980.
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Table 2-1

IT-related Academic Disciplines Offered in the United States
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Figure 2-2

Source:  Computing Research Association, Intersociety Study Group on Information
Technology Workers, April 1999.
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Table 2-2

Conceptualizers - those who
conceive of and sketch out the
basic nature of a computer system
artifact:
   Entrepreneur
   Product designer
   Research engineer
   Systems analyst
   Computer science researcher
   Requirements analyst
   System architect

Developers - those who work on
specifying, designing, constructing,
and testing an information technology
artifact:
  System designer
   Programmer
   Software engineer
   Tester
   Computer engineer
   Microprocessor designer
   Chip designer
Source:  Computing Research Association, Intersociety Study Group on Information
Technology Workers, April 1999.

Modifiers/Extenders - those who
modify or add on to an information
technology artifact:
   Maintenance programmer
   Programmer
   Software engineer
   Computer engineer
   Database administrator

Supporters/Tenders - those who
deliver, install, operate, maintain, or
repair an information technology artifact:
   System consultant
   Customer support specialist
   Help desk specialist
   Hardware maintenance Specialist
   Network installer
   Network administrator

Categorization of IT Jobs
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Source:  Adapted from Burt S. Barnow,
John Trutko, and Robert Lerman, “Skill
Mismatches and Worker Shortages:  The
Problem and Appropriate Responses,”
Draft Final Report, The Urban Institute,
February 25, 1998, Exhibits 7 and 8.  Based
on the Bureau of Labor Statistics data.
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Table 2-4

Source:  Computing Research Association, Intersociety Study Group on Information
Technology Workers, April 1999.
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Source:  Adapted from Burt S. Barnow, John Trutko, and Robert Lerman, “Skill Mis-
matches and Worker Shortages:  The Problem and Appropriate Responses,” Draft Final
Report, The Urban Institute, February 25, 1998, Exhibits 7 and 8.  Based on the
Bureau of Labor Statistics data.

Comparison of IT Employment 1988 and 1997

Figure 2-3
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Table 2-5

Use of Computer Systems in the Operation of American Industry

Scale: 1- least important; 2- moderately important; 3- important; 4- critically important.

Source:  Computing Research Association, Intersociety Study Group on Information
Technology Workers, April 1999.
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Source:  “Not all Programmers Are Created Equal,” G. Edward Bryan, IEEE, 1994.
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Figure 2-6

Source:  Stanford Computer Industry Project, 1999.

Who’s Getting the Top Talent?
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◆  Wall Street
◆  R&D (corporate and university)

Tier 2 - Software-aware Companies
◆  VARs, consulting firms, systems, integrators
◆  Software intensive industries (computer hardware,
   communications, financial services)
◆  Aerospace systems firms

Tier 3 - Everyone Else
◆  Other industries with incidental software
◆  Most IS applications development and maintenance
 ◆  DoD, federal, state, and local governments
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Source:  U.S. Department of Labor, Bureau of Labor Statistics, Employment and
Earnings,  Household Data,  Annual Averages (published in January after each year).
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the Bureau of Labor Statistics data.
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Source:  Bureau of Labor Statistics, Monthly Labor Review, November 1997.
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Figure 5-1

Source:  Computing Research Association, Intersociety Study Group on Information
Technology Workers, April 1999.
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Non-traditional Paths to and from IT Careers

AAA is a 56-year-old Ph.D. in Astronomy.  He worked for nearly twenty
years in a number of large and small companies, the last ten years in the
Aerospace industry.  When that industry downsized in the early ‘90s, he was
laid off.  Living off savings, his wife’s salary, and his severance package, he
returned to school full time and earned a master’s degree in Computer
Science.  He quickly found work with a semiconductor company.

BBB is a 25-year-old college graduate who majored in Psychology, and worked in a
daycare center after graduation.  As a result of both home and college environments,
she had basic computer literacy, and, discouraged by the low salaries in childcare,
took a temporary job in IT doing quality assurance.  She enjoyed this work, and
now works full time doing quality assurance for a company involved in Internet
commerce.

CCC is a 38-year-old with a master’s degree in Russian economic history.  While
working on his masters, his roommate got a PC, and CCC became intrigued with it.
He started reading books on computing.  He landed a job with a company that
made systems software, and ended up moving to a job where he is one of the
major software resources of a small company.

DDD was a poetry major in college, working on her master’s.  She took a summer
job at a bank as a technical writer when the bank was just introducing ATM
machines.  She became interested in the technology, dropped out of school, and
ended up working for five years with the bank, by the end of which she was doing
software project management.  She joined a start-up company that eventually
became a major producer of computers, and ran their software delivery system for
many years.

EEE was a COBOL programmer for a major automaker.  His department had
more than 200 workers in his division.  After a successful pilot project the company
decided to move to Java and object-oriented programming.  They used a rapid re-
skilling program designed by one of the largest IT consulting companies.  About
forty co-workers passed the certification tests and are working on other projects.
EEE is working at the local McDonald’s.  The company is busy recruiting new
college hires and experienced object programmers to fill the void.

FFF was married at 18 to a Navy man, who left her with two small children and
only a high-school education.  She got work at a bookbindery.  After several years
learning the printing business she made the jump to electronic publishing, joining a
start-up company in this field.  Being willing to “tackle anything,” she rose
in management until she was assistant to the President and Chairman.

Source:  Computing Research Association, Intersociety Study Group on Information
Technology Workers, April 1999.

Box 5-1
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Source:  National Center for Education Statistics, Digest of Education Statistics.
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cimedacA
raeY

retupmoC
ecneicS

retupmoC
gnireenignE

tnemeganaM
ecneicSnoitamrofnI
ataDdna
gnissecorP

ssenisuBrehtO
noitamrofnI
smetsyS

3991-2991 000,42 -- 471,6 693

4991-3991 002,52 732,2 434,5 504

5991-4991 404,42 543,2 887,5 873

Table 5-4

gnireffOsegelloCraey-ruoFforebmuN
noitamrofnIdnaretupmoCnismargorP

5991-9891ecneicS

raeY snoitutitsnIforebmuN

0991-9891 950,1

1991-0991 240,1

2991-1991 630,1

3991-2991 930,1

4991-3991 240,1

5991-4991 860,1

Source:  National Center for Education
Statistics, Digest of Education Statistics,
using preliminary data for 1990-1991
and final data for all other years.

Table 5-3

ninoitcudorPeergeDetaicossA
ygolonhceTnoitamrofnI

raeY
seergeDforebmuN
dedrawA

3991-2991 691,9

4991-3991 103,9

5991-4991 251,9

Source:  National Center for Education
Statistics, Digest of Education Statistics

Table 5-2

retupmoCgnidrawAsegelloCraey-owT
seergeDecneicSnoitamrofnIdna

raeY snoitutitsnIforebmuN

0991-9891 236

1991-0991 526

2991-1991 696

3991-2991 796

4991-3991 907

5991-4991 727

Source:  National Center for Education
Statistics, Digest of Education Statistics,
using preliminary data for 1990-91 and
final data for all other years.

Table 5-1
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ssenlufhtiaFreeraC

dleiFtahtnignikroWegatnecreP
etaudargrednU

rojaM
sraeY5-1retfA sraeY02retfA

ecneicSretupmoC 07 07

gnireenignE 05 05

scisyhP 05 04

scitamehtaM s'04reppu 53

secneicSefiL s'04reppu 53

Source:  National Center for Education
Statistics, Digest of Education Statistics.

Table 5-5

Computer and 
Information Sciences

33%

Business 
Management

24%

Engineering (including 
Computer Engineering

11%

Mathematics
10%

Other
22%

Source:  National Science Foundation, National Survey of College Graduates.

Degrees and Occupations in Computer Science 1992-1993

Figure 5-3
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Academic Disciplines Other than the Computing Disciplines That
Offer Strong Training for IT Careers
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Source:  Computing Research Association, Intersociety Study Group on Information
Technology Workers, April 1999.

Box 5-2
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ecneicSretupmoCnismargorPetaudarG

raeYcimedacA
forebmuN

s'retsaM
smargorP

forebmuN
larotcoD
smargorP

0991-9891 113 001
1991-0991 413 001
2991-1991 913 301
3991-2991 613 211
4991-3991 523 711
5991-4991 933 911

Source:  National Center for Education
Statistics,Digest of Education Statistics,
using preliminary data for 1990-1991
and final data for all other years. No
statistics are available that break out
professional from research-oriented
master’s programs.

Table 5-6

nitnemllornEloohcSetaudarG
ecneicSretupmoC

raeYcimedacA
forebmuN

stnedutS dellornE
0991tsuguA 000,43

1991tsuguA 006,43

2991tsuguA 003,63

3991tsuguA 002,63

4991tsuguA 001,43

5991tsuguA 004,33

6991tsuguA 006,43

Source:  National Center for Education
Statistics, Digest of Education Statistics,
using preliminary data for 1990-1991
and final data for all other years.

Table 5-7

retupmoCfotnemyolpmE.S.U-noN
ehtnidedrawAsetarotcoDecneicS

setatSdetinU

raeYyevruS egatnecreP

4991 0.81

5991 9.51

6991 0.9

7991 5.5

Source:  Computing Research Associa-
tion, Taulbee Survey.

Table 5-8
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Source:  National Center for Education Statistics, Digest of Education Statistics

Career Choices of Computer Science Ph.Ds, 1994 and 1996

Figure 5-4

Other
8% Industry

43%
Post-docs

13%

Faculty Posts
36%

Other
6% Industry

50%
Post-docs

18%

Faculty Posts
26%

seergeDs'retsaM

cimedacA
raeY

retupmoC
ecneicS

retupmoC
gnireenignE

tnemeganaM
ecneicSnoitamrofnI
ataDdna
gnissecorP

ssenisuBrehtO
noitamrofnI
smetsyS

3991-2991 361,01 -- 295,1 802

4991-3991 614,01 170,1 778,1 362

5991-4991 623,01 040,1 210,2 493

seergeDlarotcoD

cimedacA
raeY

retupmoC
ecneicS

retupmoC
gnireenignE

tnemeganaM
ecneicSnoitamrofnI
ataDdna
gnissecorP

ssenisuBrehtO
noitamrofnI
smetsyS

3991-2991 508 -- 0 0

4991-3991 018 321 0 0

5991-4991 488 041 3 3

Number of Master’s and Doctoral Degrees Awarded in IT Fields,
1992-1995

Table 5-9
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.D.hPmorfyrtsudnIotthgilFytlucaF
retupmoCfostnemtrapeDgnitnarG
gnireenignEretupmoCdnaecneicS

raeY rebmuN

4991-3991 04
5991-4991 44
6991-5991 44
7991-6991 35

Source:  Computing Research Associa-
tion, Taulbee Survey.

Table 5-10

Source: The academic salary figures are taken from the 1997-98 CRA Taulbee Survey
for the twelve top-ranked computer science departments, assuming that an assistant
professor has an average of three years’ experience, an associate professor has an
average of eight years’ experience, and a full professor has an average of twenty-two
years’ experience.  The industrial salary figures are taken from the 1997 CRA
Industrial Salary Survey.

Twelve-Month Industrial Salaries Compared to Nine-Month
Academic Salaries

50,000

70,000

90,000

110,000

130,000

150,000

170,000

190,000

0 5 10 15 20 25

Post Ph.D. Experience (Years)

S
al

ar
y 

($
)

Industrial-Min Industrial-Mean Industrial-Max
Academic-Min Academic-Mean Academic-Max

Figure 5-5
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Adult Education

Post-secondary Education by Type of Student

Total=59.2 Million Adults
Vocational
Schools
2%

Post-
secondary
Education
24%

GED/Basic
Skills 2%

ESL 3%

Work
Related
Training

68%

Total=14.6 Million Adults

Traditional
Full-time
Students
32%

Part-time
Students

24%

Non-traditional
Working Adults

44%

Figure 6-2

Figure 6-1

Lehman Brothers as taken from Jeanne C. Meister, Corporate Universities: Lessons in
Building a World-Class Work Force (New York, NY: McGraw-Hill, revised and updated
edition, 1998).

Lehman Brothers as taken from Jeanne C. Meister, Corporate Universities: Lessons in
Building a World-Class Work Force (New York, NY: McGraw-Hill, revised and updated
edition, 1998).
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redneGdnaleveLybsecneicSnoitamrofnIdnaretupmoCnidedrawAseergeDforebmuN

cimedacA
raeY

s.D.hP
dedrawA nemoW%

SM
dedrawA nemoW%

SB/AB
dedrawA nemoW%

5891-4891 042 0.01 249,6 9.82 985,83 8.63

7891-6891 473 9.31 184,8 4.92 095,93 7.43

9891-9891 155 4.51 414,9 0.82 454,03 8.03

0991-9891 726 8.41 776,9 1.82 752,72 9.92

1991-0991 676 6.31 423,9 6.92 380,52 3.92

2991-1991 677 8.31 435,9 8.72 875,42 7.82

3991-2991 808 7.41 171,01 1.72 142,42 1.82

4991-3991 018 4.51 614,01 8.52 002,42 4.82

Table 7-1

Source:  National Center for Education Statistics, Digest of Education Statistics.

Table 7-2

Source:  Computing Research Association, Taulbee Survey.  1984-86 Ph.D. numbers
for CS&CE departments, all other years CS departments only.

redneGdnaleveLyBecneicSretupmoCnidedrawAseergeD

cimedacA
raeY

.D.hP
dedrawA nemoW%

SM
dedrawA nemoW%

SB/AB
dedrawA nemoW%

5891-4891 623 0.11 -- -- -- --

6891-5891 214 1.21 -- -- -- --

7891-6891 955 7.9 -- -- -- --

8891-7891 447 0.9 951,5 -- 786,21 --

9891-8891 708 3.31 754,5 -- 606,01 --

0991-9891 709 6.21 611,5 -- 186,9 --

1991-0991 470,1 1.21 399,4 -- 353,9 --

2991-1991 311,1 3.11 121,5 -- 318,9 --

3991-2991 799 3.31 325,4 -- 812,8 --

4991-3991 500,1 6.51 971,5 1.91 612,8 9.71

5991-4991 600,1 2.61 524,4 7.91 165,7 1.81

6991-5991 519 7.11 062,4 0.02 114,8 9.51

7991-6991 498 4.41 034,4 3.22 360,8 7.51
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Source:  Computing Research Association, Taulbee Survey.

yticinhtEytironiMyBgnireenignEdnaecneicSretupmoCnidedrawAseergeD.D.hP

cimedacA
.D.hP
dedrawA

-nacirfA
naciremA cinapsiH

evitaN
naciremA

cificaPronaisA
rednalsI rehtO

raeY # % # % # % # % # %
5891-4891 623 3 0.1 7 1.2 - - - - 29 2.82

6891-5891 214 6 5.1 6 5.1 - - - - 151 7.63

7891-6891 955 3 5.0 9 6.1 - - - - 791 2.53

8891-7891 447 6 8.0 8 0.1 - - - - 182 8.73

9891-8891 708 0 0.0 21 5.1 - - - - 992 0.73

0991-9891 709 4 4.0 11 2.1 - - 182 0.13 841 3.61

1991-0991 470,1 8 7.0 62 4.2 - - 943 5.23 151 0.41

2991-1991 311,1 11 0.1 71 5.1 - - 214 0.73 131 8.11

3991-2991 799 7 7.0 31 3.1 - - 913 0.23 811 8.11

4991-3991 500,1 41 4.1 9 9.0 0 0 451 3.51 67 6.7

5991-4991 600,1 9 9.0 82 8.2 1 0 941 8.41 29 1.9

6991-5991 519 11 2.1 72 0.3 5 0 341 6.51 95 4.6

7991-6991 498 6 6.0 3 3.0 0 0 701 0.21 06 7.6

Table 7-3
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Federal and State Governments

1.1. Data-collection practices must be improved.

1.2. A new system for tracking the demand for and supply of IT workers should
be created.

1.3. Data collected must be comprehensive to be useful for policy deliberations.

1.4. The Standard Occupational Classification (SOC) categories for information
technology occupations need to be reviewed and refreshed on a regular basis.

1.5. Federal and state governments, with industry involvement, should improve
IT-related mechanisms at the K-12 educational levels and keep them
current.  Counseling, teacher training, curricula, and computing facilities all
need improvement relative to information technology.

1.6. The federal government, and especially state governments, should help to
strengthen traditional higher educational programs in IT-related areas.

1.7. Government can help faculty and educational staff adapt to the new demand
for IT-trained students.

1.8. Government should help to attract more students into graduate programs in
IT-related disciplines..

1.9. Government should help faculty and staff cope with the greatly increased
demand in the IT area.

1.10. The federal government, and NSF in particular, must be vigilant and prevent
a seed-corn problem in IT-related disciplines.

1.11. Federal and state governments must enhance the research climate in the
universities.

1.12. Federal and state governments should actively encourage universities and
industry to form a variety of partnerships to train the IT workforce.

1.13. The government should encourage the development of programs in
academia and industry that attract underrepresented groups to IT careers.

1.14. Special efforts should be made to utilize the skills of older workers.

Higher Education

2.1. Colleges and universities should keep their focus on providing strong basic
education.

2.2. Universities must recognize that there is a fundamental IT-related shift
occurring in the economy and in most professions, and that they must
reallocate resources for better and more extensive training in this area.

2.3. Higher education should provide faculty support to revise their curricula to
provide more and better paths in the training of IT workers, as well as to
provide better IT education for all students.

2.4. Faculty in IT-related disciplines need to rethink their introductory under
graduate courses.

2.5 IT-related departments should increase rather than restrict access to their
courses and programs.

2.6. IT-related departments should develop graduate-level programs.

Box 10-1:  Recommendations
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2.7. University practices should be adjusted in order to be more supportive of
the education of IT workers.

2.8. New ways are needed to improve the articulation between different levels of
educational institutions.

Industry

3.1. Industry should make data available regarding the demand for IT workers.

3.2. Companies should invest more in entry-level training and the retraining of
existing personnel.

3.3. Companies outside of the IT sector need to recognize that information
technology may become a core competency for them.

3.4. Industry should work closely with the higher education system to improve
education for IT workers.

3.5 Industry should not take actions that in the long run harm the supply system.

3.6 Companies should hire for diversity and tap aggressively into groups that
are underrepresented in the IT profession.

Professional Societies

4.1 The professional societies should provide greater assistance in the
retraining and continuing education of IT professionals.

4.2. The professional societies should take a more proactive role in the
certification of IT professionals.

4.3 Professional societies should continue to play a strong role in curriculum
development.

4.4. The professional societies should take considerably greater interest in non-
degree programs that train IT professionals.

4.5. The various IT professional societies should communicate, cooperate, and
collaborate more with one another on issues of worker supply and demand.

Individuals

5.1. Workers should recognize that they must take responsibility for remaining
individually competitive.

5.2. Individuals must commit themselves to life-long learning in order to remain
technically current and competitive.

5.3. Individuals should do their part to see that people with appropriate skills
enter the IT workforce.

5.4. Individuals should help to build up the IT profession through its professional
organizations.

Source:  Computing Research Association, Intersociety Study Group on Information
Technology Workers, April 1999.


