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Under-represented Minorities in Engineering: A Progress Report

Although more than a quarter of the American school-age population in the
United States is made up of minority students, the working population of U.S. engineers
is predominately white non-Hispanic, with a fair representation of Asians, but only a
sprinkling of African American, Hispanic and Native American participants. Despite a
greater awareness of the need for diversity in engineering that occurred over the past
decade, the historic pattern of under-representation for African Americans, Hispanic
Americans, and Native Americans has changed very little.

The present demographics are clear. To continue to try to fill our needs for
engineers from the same shrinking talent pool would be a mistake. Talent does not come
in just one color, nor is it present only in one sex. To capitalize on the talent in the
minority population requires providing better education to all children, so that most of
them are prepared to choose the engineering field if they wish to do so. This report will
look at the progress or lack thereof of American Minorities as they prepare to enter and
participate fully in the field of engineering.

THE DEMOGRAPHICS

Figure 1. U.S. Population by Race/Ethnicity, 2000
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According to Census 2000, 281.4 million people resided in the United States, and
nearly 98% of these residents reported only one race. While the largest group (211.5
million) is white alone, U.S. American minorities are becoming a larger part of the total
population. As of April 2000, 35.3 million were Latino; 34.7 million were African
American, while just under 1% of all respondents (2.5 million) indicated only American
Indian and Alaska Native. Approximately 10.2 million of all respondents indicated only
Asian. The smallest race group (about 400,000) was the Native Hawaiian and Other



Pacific Islander alone population, representing 0.1% (400,000). The remainder of the
“one race” respondents to Census 2000 indicated only “some other race.'”

Because the question on race for Census 2000 was different from the race
question used for the 1990 Census, it is difficult to make direct comparisons between the
censuses. The major difference was the instruction to respondents to mark “one or more
races” for the first time in a U.S. population census. About 2.4% took advantage of this
option. Additionally, the Asian and Pacific Islander category was split into two separate
race categories in 2000.

Overall during the decade of the 1990s, the Hispanic population increased by
57.9%, from 22.4 million in 1990 to 35.3 million in 2000, compared with an increase of
13.2% for the total U.S. population. Population growth varied by group. Mexicans
increased by 52.9%, Puerto Ricans by 24.9%, Cubans by 18.9% and other Hispanics by
96.9%. The percent distribution of the Hispanic Population by type in 2000 is shown in
the accompanying chart.

Figure 2: Hispanic Population in the U.S.
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The Hispanic population is much younger than the total U.S. population. While
25.7% of the U.S. population was under 18 years of age in 2000, 35.0% of Hispanics
were less than age 18. The median age for Hispanics was 25.9 years, while the median
age of the entire U.S. population was 35.3 years.

' The “some other race” category consists predominantly (97.0%) of people of Hispanic origin, and is not a
standard Office of Management and Budget (OMB) race category.



The demographics are thus clear. The talent pool from which engineers will be
drawn is changing. As always, this academic preparation is of utmost importance.

PREPARATION FOR ENGINEERING CAREERS

Looking at school enrollment data, we find even a higher concentration of
American minorities, particularly at the elementary and secondary school level. More
than one fourth of the population - 72.2 million people - were enrolled in school —
nursery school through college as of October 2000.> Of those 72.2 million people, 64.6%
were non-Hispanic white, 15.9% were non-Hispanic black, 4.8% were non-Hispanic
Asian and Pacific Islander, and 14.1% were Hispanic3.

NAEP Data

Since 1973, the National Assessment of Educational Progress (NAEP)” has tested
nine-, fourteen- and seventeen-year-old students in mathematics and science, among
other subjects, at four to five year intervals. Among nine-year-olds, mathematics
achievement scores have moved up for both African American and Hispanic students, but
also for white students whose scores remain well ahead of those of African American and
Hispanic students.

Among 13-year-olds, both African American and Hispanic students have made
significant progress in closing the gap with white students between 1973 and 1986, but
since 1986, the scores show little change. Mathematics is, of course, the basic language
of science and engineering, and students with inadequate grounding in mathematics are
not prepared for college work toward an engineering career.

Among 17-year-olds, again there has been distinct improvement for African
Americans between 1973 and 1990. However, since 1990, scores have been the same or
lower. In 1999, scores for both Hispanic and African American students remain 22-32
points below those of white 17-year-old students.

High School Completions

African Americans and Hispanics ages 18 to 24 continue to trail whites and
Asians in high school completion rates, a trend that has lasted for more than two decades.
As of March 2000, 82.4% of whites ages 18 to 24 are high school graduates compared to
77.0% of African Americans and only 59.6% of Hispanics. This compares with 90.8% of
Asian/Pacific Islanders. As shown in the Figure 3, over the past 25 years (from 1976 to
2000), there was no change in the high school graduation completion rates for whites.
However, African Americans did experience gains of nearly 10 percentage points in that

% Enrollment Status of the Population 3 Years Old and Over, by Age, Sex, Race, Hispanic Origin, U.S.
Census Bureau, Internet Release Data, June 1, 2001

’ Hispanics may be of any race.

4 Digest of Education Statistics 2000, National Center for Education Statistics, NAEP Trends, various
years.



same time period, but all of that increase took place before 1990. High school
completion rates for Hispanics varied greatly over the past 25 years, and the 59.6%
completion rate in 2000 is about the same as the rates from the mid-1980s. The high
school completion rate for Asians (only two years available) are significantly higher than
the other racial/ethnic groups at 90.8%.

Figure 3. High School Completion Rates by Race/Ethnicity,
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College Participation Rates

College participation rates are another indicator of progress for underrepresented
minorities in higher education. This indicator looks at college attendance during a
specific period of time, primarily for the 18- to 24-year-old population. The Census
Bureau collects data on three types of college participation rates: the percentage of high
school graduates ages 18 to 24 who are enrolled in college; the percentage of all 18-to 24-
year olds enrolled in college; and the percentage of high school graduates ages 14 to 24
who were ever enrolled in college.

Overall, the number of college-age youths continued to increase in 2000 for the
fifth consecutive year after a number of years of decline. After peaking in 1981, the
number of college-age youth dropped 8% to a total of 26,658,000 in 2000. The bulk of
the decline is due to the 13.2% decrease among whites. The number of African
American college-age youths declined only 3.6% since the peak year of 1982. However,
the number of Hispanic college-age youth jumped 113.7% since 1982 — from 2,001,000
to 4,134,000 in 2000.



Since 1993, the Census Bureau has provided data separating the Hispanic
population from whites and African Americans. Prior to that time, both categories
included Hispanics. College Participation rates for 18-24 Year old high school graduates
by race and ethnicity are shown in Figure 4. African American non-Hispanics have
gained 6.8 percentage points in terms of college participation since 1993 as compared to
only 1.8 percentage points for non-Hispanic whites and only 1 percentage point for
Hispanics. Asians have the highest college participation rate - 61.6% in 2000.

Figure 4. Enrolled in College Participation Rates for 18-
to-24-Year Old High School Graduates by Race and
Ethnicity: 1993-2000
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Undergraduate Enrollments

Overall, white non-Hispanics have seen their share of total undergraduate
enrollment drop from 82.2% in 1976 to 70.6% in 1997. This decline is due entirely to
decreased college attendance by men. Undergraduate enrollment of Black, non-
Hispanics showed an increase of 1.6 percentage points in the 1990s after a slight decline
from 1976 to 1990. Hispanics more than doubled their proportion of total undergraduate
enrollment from 1976 when they comprised 3.7% of the total enrollment to 1997 when
they represented 9.0%. American Indian/Alaska Native increased their proportion in the
1976 to 1997 period slightly from .7% to 1.0%, while Asians more than tripled their
proportion from 1.8% to 6.0%. However, both American Indians/Alaska Natives and
Hispanics were much more likely to be enrolled in two-year institutions while Asians and
whites were much more likely to be enrolled in four-year institutions. Black, non-
Hispanics were about as likely to be in four-year institutions as two-year institutions.



Table 1. Total Undergraduate Enroliment by Race/Ethnicity of Students, 1976-1997

(Numbers in thousands)

1976 1980 1990 1995 1997
Number % Number % Number % Number % Number %
Total 9,419.0 | 100.0 | 10,469.1 | 100.0 | 11,959.1 | 100.0 | 12,231.7 | 100.0 | 12,298.3 | 100.0
Men 4,896.8| 52.0| 4,997.4| 47.7| 5379.8| 45.0| 5,401.1 442 | 5,405.4 | 44.0
Women 4,522.1 48.0 | 5,471.7| 523| 6,579.3| 55.0| 6,830.6 | 55.8| 6,8929| 56.0
White, non-Hispanic 7,740.5| 822 | 8,480.7| 81.0| 9,2726| 775| 88056 | 72.0| 8,6818| 70.6
Total minority 1,635.3| 16.3| 1,7785] 17.0| 2467.8| 20.6| 3,1585| 25.8]| 3,351.5| 27.3
Black, non-Hispanic 9434 10.0| 1,018.8 9.7 | 1,147.2 96| 1,333.6 | 109| 1,3799| 11.2
Hispanic 352.9 3.7 433.1 4.1 724.6 6.1 1,012.0 8.3| 1,107.8 9.0
Asian/Pacific Islander 169.3 1.8 248.7 2.4 500.5 4.2 692.2 5.7 736.6 6.0
American Indian/
Alaska Native 69.7 0.7 77.9 0.7 95.5 0.8 120.7 1.0 127.2 1.0
Nonresident Alien 143.2 1.5 209.9 2.0 218.7 1.8 267.6 2.2 265.0 2.2
Source: CPST, data derived from National Center for Education Statistics

In engineering, there are enrollment data for each undergraduate year. At the
freshman level, increasing numbers of Asian Americans are enrolled. In nearly two
decades, from 1981 to 1999, freshman enrollment of Asian Americans increased 137%
from 4,035 to 9,570. This compares with a 64% positive change for American Indians
enrolling as freshmen (from 412 to 676), a 48% increase for Hispanics (from 4,778 to
7,070), but only a 13% increase for African Americans (from 7,015 to 7,989). It is
important to note that total freshman engineering enrollment during this period declined
18.5%— 1982 represented one of the largest college-age groups - and a decline by white
males.

Figure 5. Change in Freshman Engineering Enroliment,
1981-1999
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By 1999, African Americans constituted 8.5% of freshman engineering
enrollment, Hispanics 7.5%, American Indians, 0.7% and Asians 10.2%. Not surprising
after the tremendous influx at the freshman year, Asians increased their proportion of
total enrollments from 3.5% in 1981 to 11.0% in 1999, going from 15,815 to 39,891, a




growth rate of 152%. This compares with an increase of 78% for Hispanics, going from
13,615 to 24,264 and an increase of 34% for African Americans — from 18,911 to 25,419.
Thus, by 1999, Asians represented 11.0% of total enrollment, African Americans 7.0%,
Hispanics 6.7% and American Indians, 0.7%.

Figure 6. Total Undergraduate Engineering
Enrollment by Minority Group, 1981-1999
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Retention of some underrepresented minority students has lagged their white
counterparts over the years over the years, but there are encouraging signs of
improvement. We can estimate retention by examining freshman enrollments and then
degree data four years hence. For example, the graduating class of 2000 includes 74.5%
as many students as there were freshmen four years earlier.  However, by
underrepresented minority group, the picture is not as bright. The 2000 class includes
only 42.1% as many African American students as there were freshmen four years
earlier; 52.9% of American Indian students and 62.5% of Hispanic students. This
compares with 94.1% of Asian students. But the encouraging signs are that there was an
increased “retention rate” for African Americans, Hispanics and American Indians
despite a drop for Asians during the 1990s.

The graduating class of 1985 included 68% as many students as there were
freshmen four years earlier. Broken out by race/ethnicity, the class of 1985 included only
29% as many African American students, 26.5% as many American Indians and 44% as
many Hispanics. However, it included 106% as many Asian students — a feat that
resulted from input at the junior year from the two-year institutions that was larger than
the loss from the freshman and sophomore years. This also indicates that the actual loss
of all students from the freshman engineering class is even larger than it appears, because
of the junior year transfers from two-year institutions.



Much work remains to be done. The retention rate, as measured by freshmen
enrollment and degree attainment four years later, is much too low for underrepresented
minorities.

Undergraduate Degrees

Although the number of engineering bachelor’s degrees more than doubled
(38,210 to 78,178) from 1975 to 1986, the peak year of production, the number has since
dropped 14,543 or 18.6%. In 2000, the 63,635 baccalaureates awarded in engineering
were still less than the 63,986 awarded at the beginning of the decade in 1991.

During the period (1975-2000), the number of engineering baccalaureates earned
by underrepresented minorities continued to increase, despite the overall decline in
degrees. In 1975, underrepresented minorities earned 4.8% of the BS degrees in
engineering; by 2000, they earned 12%.

Figure 7. Engineering BS Degrees, Selected Years,
1975-2000

80,000

70,000

60,000

50,000

40,000 -

30,000 -

20,000 -

10,000 -

1975 1978 1980 1983 1986 1988 1990 1993 1995 1997 1999 2000

B Underrepresented Minorities OForeign Nat. B AIl Other

Source: CPST, data derived from EWC

If we look at individual minority groups we find that some progress has
been made in increasing their proportion of earned bachelor’s degrees in engineering. In
1975 African Americans earned only 1.9% of the engineering BS degrees, by 2000, they
earned 5.0%. Hispanics increased their proportion from 2.8% in 1975 to 6.5% in 2000,
while American Indians increased their proportion from 0.1% to 0.5%. During that same
period, Asians increased their proportion of earned BS engineering degrees from 2.3% to
11.8%.

Not all schools participate in producing underrepresented minority engineering
graduates, as shown in the accompanying tables



While there was an increase in
the number of Hispanic graduates of
slightly more than 1%, at the top
producing institutions of Hispanic
graduates, the University of Puerto Rico
and Polytechnic University of Puerto
Rico, there was a decline from 1999 to
2000 (Table 2-a). In addition, at
California Polytechnic University at San
Luis Obispo, there was a drop of over
30% of Hispanics baccalaureates, mostly
women. In 2000, no Hispanic women
engineering graduates were reported —
compared to &8 women Hispanic
graduates in 1999.

Table 2-a. Top Producers of Hispanic
Engineers, 1995-2000
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with a drop of 50% (from 46 to 23) of
African American men.

Table 2-b. Top Producers of African
American Engineers, 1995-2000

Average* No.
Institution of Grads
North Carolina A&T 228
Georgia Tech 139
Florida A&M 119
Prairie View, A&M 117
Tuskegee 104
Howard University 78
Southern University 73
CCNY 63
Morgan State 63
NC State-Raleigh 59
U of Michigan 51
Clemson 43

* Annual average of the six years, 1995-2000

Although the total number of
Native American graduates (Table 2-c)
increased nearly 6% from 328 to 347
from 1999 to 2000, there was a decline
in the top producing institution -
University of Colorado at Boulder from
30 to 20 BS graduates.

Table 2-c. Top Producers of Native
American Engineers, 1995-2000

Average* No.
Institution of Grads
University of Puerto Rico 629
Poly Univ of Puerto Rico' 305
Cal Poly-San Luis Obispo2 168
Florida International Univ 140
Texas A&M 107
U of Texas at El Paso 104
U of Texas-Austin 94
Texas A&M, Kingsville 77
New Mexico State 68
University of Florida 67
Mass Inst. of Technology 60
University of Miami 55

*Annual Average of the six years - 1995-2000.
1 Data only available from 1997.
2 Race/ethnic breakout data unavailable for 1998.

For African Americans (Table 2-
b), there was a drop of 16% of
baccalaureates from 1999 to 2000 at the
top producer — North Carolina AT&T
(from 223 to 187) - and most of the drop
is comprised of African American men.
There was a decline of only one African
American woman at NC AT&T. There
was an overall decline of 49% at
Howard University (from 74 to 38) —

Average* No.
Institution of Grads
U Colorado-Boulder 12
Oklahoma State 11
U Oklahoma 10
Northern Arizona Univ 9
New Mexico State Univ 7
NC State Univ-Raleigh 6
U of Washington 6
U New Mexico 5
Northern Arizona Univ 5
Arizona State Univ 5
Mass Inst of Technology 5

* Annual average of the six years, 1995-2000
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In 2000, mechanical engineering was the most popular discipline at the
baccalaureate level — a distinction it has held since 1995 when it overtook
electrical/electronic engineering, now in second place. However, computer engineering
is growing very rapidly — more than doubling over the last five years, and based on first-
year enrollment data, is projected to overtake mechanical engineering in 2002 or 2003.
There are some differences among discipline preference by minority groups and gender,
as shown in Figure 8 for bachelor’s degrees awarded in 2000.

Figure 8. Most Popular Engineering Disciplines
at the Bachelor's Level, with Enroliments by
Category, 2000
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Graduate Enrollment

Graduate enrollment in engineering has declined 18% from 128,854 in fall 1992
to 105,005 in fall 1999.° However, not all population groups declined. All three
underrepresented minority groups saw their numbers increase during this period. For
example, the number of Native Americans enrolled in graduate engineering programs
rose slightly from 217 to 237, but their proportion of the total graduate engineering
population remained at 0.2%. The number of African Americans increased nearly 8%
from 2,635 to 2,836 while their proportion of the total engineering graduate enrollment
increased from 2.0% to 2.7%. The number of Hispanics increased 4.5% from 2,656 to
2,776 and their proportion went up slightly from 2.1% to 2.6%. There was a huge drop in
the number of Asians. However, much of that decline is probably due to the 1992
passage of the Chinese Student Protection Act (CSPA), under which Chinese nationals
temporarily residing in the U.S. were permitted to adjust to permanent resident status in
1993. In 1993, 1,403 Chinese students were issued immigrant visas (permanent resident
status). In 1994, scientists and engineers (S&Es) admitted under this act had dropped by

> Engineering Workforce Commission, Engineering and Technology Enrollments, Fall 1990-Fall 1999
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27% to a total of 1,163. In both years, there were about 20 engineering students to every
one in the natural sciences and the computer sciences. Only a few students were in the
social sciences.

Table 3. Total Graduate Enroliment of Minorities

and Foreign Nationals in Engineering,* 1990-1999

African Native Foreign
YEAR Americans [ Hispanics Asians Americans| Nationals
(Fall) | Total No. | % | No. | % No. % | No. | % No. %
1990 (117,834 (2,034 1 1.7 12,2011 1.9 9,010 [ 7.6 | 224 | 0.2 139,147 [33.2
1991 1123,497 (2,27511.8 12,412 12.0] 9,168 | 7.4 | 233 | 0.2 141,549 | 33.6
1992 1128,854 12,635 |1 2.0 (2,656 [ 2.1 ] 9,602 | 7.5 217 ] 0.2 143,923 (34.1
1993 1128,081 12,784 |1 2.2 12,81512.2 1 9,303 | 7.3 | 257 [ 0.2 142,646 | 33.3
1994 |122,242 (2,908 | 2.4 12,811 1 2.3 | 9,928 | 8.1 | 262 | 0.2 139,917 | 32.7
1995 118,506 (3,121 | 2.6 12,996 | 2.5 110,631 [ 9.0 | 279 ] 0.2 138,353 | 32.4
1996 1113,063 13,126 | 2.8 (2,751 | 2.4 1 9,730 | 8.6 [ 272 | 0.2 138,660 |34.2
1997 112,257 (3,016 | 2.7 13,091 1 2.8 | 9,160 [ 8.2 | 306 | 0.3 141,087 | 36.6
1998 [110,355 (2,898 | 2.6 12,720 |1 2.5 | 8,881 [ 8.0 | 255 ] 0.2 142,733 | 38.7
1999 {105,005 2,836 | 2.7 |2,776 | 2.6 | 8,102 | 7.7 | 237 [ 0.2 143,876 |41.8
SOURCE: CPST, data derived from Engineering Workforce Commission, Engineering & Technology Enrollments, 195

Master's Degrees

There is some uncertainty about what the master’s degree in engineering
represents. At some institutions, the master’s degree is a terminal degree requiring at
least two years of full time work. For others, the master’s degrees may represent one
year of post-baccalaureate study, and in some instances, the degree is awarded as a
marker on the way to the PhD. Regardless of its status in engineering education, under-
representative minorities do not earn very many master’s degrees’ in 2000, only 5.7% of
the 30,453 master’s awarded.
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Table 4. Master's Dedrees in Engineering by
Minority Group and Citizenship, 1990-2000

Under-
African Native represented Foreign
Americans| Hispanics | Americans Minorities Asians Nationals
Year | Total | No. | % | No. % | No. % No. % No. % No. %

1990)26,755 422 |16 | 518 1.9 | 39| 0.1 979 3.712,230 | 83| 7,913 |29.6
1991 127,754 |482 (1.7 | 498 (1.8 37 ( 0.1] 1,017 3.7 12,344 | 8.4 | 8,262 | 29.8
1992 128,540 | 516 | 1.8 | 527 | 1.8 | 40| 0.1 | 1,083 3.8 12,423 | 8.5 | 9,054 | 31.7
1993131,104 |638 (2.1 ]| 629 2.0] 57 ( 0.2 ]| 1,324 4312512 8.1110,122 | 32.5
1994 131,943 |675 21| 679 21| 54| 0.2 | 1,408 4.412,624 | 8.2 110,385 | 32.5
1995132,235|712 (2.2 | 708 (2.2 | 48| 0.1 ] 1,468 462,829 | 8.8 110,697 | 33.2
1996 131,012 |749 |24 | 769 | 25| 72| 0.2 | 1,590 5.113,132 |10.1 | 9,955 | 32.1
1997 130,574 | 765 (2.5 | 835 2.7 65 0.2 ] 1,665 5.412,926 | 9.6 110,208 | 33.4
1998130,213 | 778 | 2.6 | 856 | 2.8 | 117 | 0.4 | 1,751 5.8 12,929 | 9.7 110,524 | 34.8
1999130,229 | 836 (2.8 | 805 2.7 ] 46 ( 0.2 ]| 1,687 5.6 12,826 | 9.3 11,010 | 36.4

12000030453 | 778 | 2.6 ] 851 1 28] 96| 03 | 1,725 5.7 12613 ] 8.6 111,680 | 38.4

SOURCE: CPST, data derived from Engineering Workforce Commission, Engineering and Technology Degrees 1990 through 2000
Degree data on minorities are for U.S. citizens and permanent residents only.

Doctoral Degrees

One important difference between the bachelor’s and doctorate in engineering is
the degrees conferred on foreign students. The international students earn more graduate
degrees at both the master’s and doctoral levels than do all non-Asian minority
Americans. And, in some instances, this presence of foreign nationals has been viewed
as a setback for American minorities, because it is assumed that more foreign students
must also mean that fewer American minority students will be accepted for graduate
study. Although this almost certainly is not true, both white and minority American
students may be hesitant to apply to graduate school, because they are unwilling to
compete with these very capable international students. The best and brightest young
people from all over the world still prefer to take advantage of the opportunity for an
outstanding U.S. graduate education.

As seen in Figure 10, foreign nationals (temporary visas) have become an
increasing proportion of engineering PhDs. In 1966, there were a total of 2,301
doctorates in engineering — 73.4% (1,690) of them earned by U.S. citizens and another
16.7% by permanent residents. By 1980, that percentage had dropped to 50.6% (1,255)
with an additional 12.1% earned by permanent residents. In 1999, of the 5,337 PhDs
granted in engineering, U.S. citizens earned 2,474 (46.4%) while those on permanent
residency visas earned an additional 399 or 7.5%. In contrast, foreign citizens on
temporary visas, earned 16.7% (385) in 1966, increasing to 851 or 34.3% by 1980 and
2,193 or 41.1% in 1999.

Historically Black Colleges and Universities (HBCUs) play an important role in
educating African Americans who go on to earn doctorates in science and engineering.
Four of the top 10 baccalaureate-producing institutions of the 1993-97 science and
engineering doctorate recipients for black, non-Hispanics were HBCUs. They were also
among the top 10 producers of baccalaureates in engineering — Howard University, North
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Carolina A&T, Tuskegee and Southern University. For Hispanic and American Indian
doctorates, the baccalaureate-origin institutions reflect to some degree the geographic
concentration of their populations.

Figure 10. Citizenship of Engineering PhD Recipients, 1966-1999
7,000
6.000 B Unknown
' O Temporary Visa
5,000 OPermanent Residents
' B U.S. Citizens
4,000 -
3,000 -
2,000
1,000
0 : . : :
1966 1970 1975 1980 1985 1990 1995 1999
Source: CPST, data derived from National Science Foundation

The picture of U.S. minorities show some change from 1973 (the first year we
have racial/ethnic data breakouts) to 1999 (Figure 11). In 1973, black non-Hispanics
earned 19 PhDs in engineering, growing to 96 in 1999. Hispanics earned only 10 in
1973, but 82 in 1999, while Native Americans earned none in 1973, but 12 in 1999.
Underrepresented groups combined earned less than 10% pf the doctorates earned by
Asian Americans (317) in 1973, but 4-% of those earned by Asian Americans (515) in
1999.
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Figure 11. U.S. Minority PhDs in Engineering, 1973-1999
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Again, it is important to point out that the huge spike in the number of Asians
earning doctorates that occurred in the 1993-1995 period is probably due to the 1992
passage of the Chinese Student Protection Act (CSPA), under which Chinese nationals
temporarily residing in the U.S. were permitted to adjust to permanent resident status in
1993. In 1993, 1,403 Chinese students were issued immigrant visas (permanent resident
status). The number of these students who had permanent resident visas at the time of
receipt of their PhD increased from 8% of all science and engineering students from
China in 1992 to 79% in 1995. The percentage of students holding permanent visas
dropped in 1996 and 1997 as the number of students eligible for permanent residency
under the Act declined.

It is interesting to note that underrepresented minority women earn a higher
proportion of the engineering doctorates granted in their racial/ethnic group than do the
white, non-Hispanic women or the Asian women. In 1980, black, non-Hispanic women
earned 11.1% (two out of 18) of the doctorates earned by black, non-Hispanics in
engineering; by 1999, they had increased their share to 24.0% (23 out of 96). Hispanic
women earned 3.7% (one of 27) of the engineering PhDs granted to Hispanics in 1980;
by 1999, they earned 28.0% (23 of 82) while Native American women earned none of the
three doctorates awarded in engineering in 1980, but earned 2 of the 12 of the PhDs in
1999.

In comparison, white-non-Hispanic women earned 5.1% (58 of 1,143) of the
engineering doctorates awarded to whites in 1980 and 16.7% (350 of 2,101) of the PhDs
in 1999. Asian women earned 2.5% (7 of 278) in 1980 and 16.9% (87 of 515) in 1999.

The Labor Force
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It is not surprising that underrepresented minorities are a much smaller percentage
of the labor force as a whole than they are of current degree recipients, since they were a

ho

l1ans w

Asian - 10.9%

Of the 1.4 million

-3.5%
Amerian Indian -
0.3%

ispanic

H

1997, underrepresented groups made up 6.4%, compared to As
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likely to be employed by the U.S. government as were white, non-Hispanic engineers or
Asian engineers in 1997.

Of the total 1,909,200 employed engineers in 1997, underrepresented minorities
comprised about 6.5% of total employment, as shown in Table 6.

Table 6. Employed Engineers by Subdiscipline and Race/Ethnicity, 1997
Race/ethnicity

Employed White African Amer. Hispanic Asian Other
S&Es, totall Number % | Number | % |Number| % | Number| % |Number| %
Engineering | 1,909,200 | 1,549,000 [ 81.1 | 49,900 | 2.6 | 70,000 | 3.7 | 235,900 | 12.4 | 4,400 0.2
Aerospace 77,400 69,000 | 89.1 1,100 | 14| 2,600 | 3.4 4,600| 5.9 100 | 0.1
Chemical 138,400 108,900 | 78.7 4,200 | 3.0| 4,800| 3.5| 20,400 | 14.7 200 | 0.1
Civil 322,300 261,600 | 81.2 7,300 | 2.3] 14900 | 46| 37,600| 11.7] 1,000 | 0.3
Electrical 582,100 | 450,400 | 77.4| 18,800 | 3.2 | 20,800 | 3.6 | 91,200 | 15.7 800 | 0.1
Industrial 105,400 84,000 | 79.7 4600| 44| 5,000]| 47| 11,300| 10.7 500 | 0.5
Mechanical 386,100 323,600 | 83.8 7,700 | 2.0] 13,000 | 3.4| 40,400| 10.5| 1,400| 0.4
Other 297,500 251,500 | 84.5 6,200 | 2.1 8,900 | 3.0] 30,500 | 10.3 300 ] 0.1

Overall, the number of employed engineers in the civilian labor force decreased
by 58,000 in the fourth quarter of 2000, a continued decline since the record high of
2,142,000 employed engineers recorded during the second quarter of 2000, according to
the Current Population Survey as reported by the Bureau of Labor Statistics. In addition,
unemployment for engineers rose to 1.7% in the fourth quarter. Both women and African
American engineers continue to decrease as a percentage of the engineering workforce
and in number after reaching highs in the first quarter of 2000. The percentage of female
engineers declined to 9.2% in the fourth quarter, while the percentage of African
American engineers declined to 5.3% of all employed engineers.

Figure 13. Engineering Employment - % Women and %
African American, 1999-2000
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The recent economic slowdown caused a number of employers to take a more
cautious approach to recruiting in spring 2001, but starting salaries continued upward
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signaling a still very competitive marketplace. Baccalaureate graduates in the
engineering disciplines continue to command high starting salaries led by graduates in
petroleum engineering who saw their average salary offer jump 8% to $53,878.
Computer engineering graduates saw their average increase 8.9% over July 2000 to
$53,924. Civil engineering graduates reported an increase of 8.2% over July 2000 to an
average $40,616, while chemical engineering graduates posted a 4.2% increase and an
average starting salary of $51,073. Electrical engineering graduates posted gains of 7%
over July 2000 to $51,910. There are no breakouts of salary by gender or race/ethnicity
in engineering at the baccalaureate salary level.

The Doctoral Labor Force

Since the supply of new underrepresented minority PhDs grows so slowly, it is
predictable that the number of these engineers with PhDs is modest, particularly among
faculty in American colleges and universities, to say nothing of the research facilities that
utilize doctoral engineers. In 1999, the National Science Foundation reports a total of
107,200 PhD engineers, of whom 72,090 (67.2%) were white, 31,030 (28.9%) were
Asian or Pacific Islander, 1,590 (1.5%) were African American, 2,270 (3.0%) were
Hispanic and 210 (0.2%) were American Indian/Alaska Native. Of these 107,200
doctoral engineers, 81.5% were U.S. citizens (either native born or naturalized) and
18.5% were non-U.S. citizens.

Overall, 58% of employed doctoral engineers work in industry, 28% in academe,
8% in government, and 6% in other sectors, including self-employment®. Those doctoral
engineers who work in the academic sector were most likely to work in teaching and
research, while those who worked in private industry were most likely to cite design or
development and research work activities.

Faculty

There were about 1.1 million faculty and instructional staff employed by
postsecondary institutions in the United States, according to the 1999 National Study of
Postsecondary Faculty (NSOPF: 99). Most were employed by four-year institutions, the
majority (57%) were employed full time, 65% were primarily engaged in teaching, with
the 11% primarily engaged in research, 13% in administrative activities and 11% some
other activity. In the fall of 1998, 67% of the full-time instructional faculty and staff had
a doctoral or a first-professional degree, 28% had a master’s and only 5% had a
bachelor’s degree or less. Eight of every 10 (84%) of full-time instructional faculty and
staff employed at four-year institutions held one of three professional ranks — full,
associate or assistant professor. The majority (73.6%) of the full-time faculty and staff
were either tenured or on the tenure track in the fall of 1998.

The majority of full-time instructional faculty and staff were white, non-Hispanic
(85%), but this differed by field (Figure 14). Comparing the distribution of all faculty
with engineering by race/ethnicity reveals that Asians are particularly well represented

% National Science Foundation, Survey of Doctorate Recipients, 1999
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among engineering faculty — more than three times their proportion among all faculty.
On the other hand, black, non-Hispanics represent nearly 5% of all faculty, but only 2.5%
of engineering faculty.

Figure 14. Percentage Distribution of Full-time Instructional
Faculty by Race/Ethnicity, 1998-99

American Indian/Alaska
Native

OTotal Faculty = BEngineering

Asian/Pacific Islander

Hispanic

Black, non-Hispanic

White, non-Hispanic 85.0

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0

Source: NCES, NSOPF: 99, June 2001

Some other characteristics of engineering faculty include:

e Nearly four of five (79.6%) faculty are employed full-time, compared to
66% for all faculty in four-year institutions.

e More than three out of five (62.2%) were engaged in teaching as their
primarily activity, with an additional 23.6% in research, 9.7% in
administration, and the remaining 4.6% in other institutional activities.
This compares with 60.1% for all faculty in four-year institutions who are
engaged in teaching, 13.8% in research, 13.5% in administration and
12.6% in other activities.

e Engineering faculty are somewhat younger than faculty in all four-year
institutions. The average age of engineering faculty is 48.3 compared to
49.1 to all faculty in four-year institutions.

e Engineering has a higher proportion of non-citizen faculty than do other
fields. In the fall of 1998, 17.0% of engineering faculty were non-citizens,
compared to only 7.8% for all faculty combined.

e Almost four in ten (38.8%) of engineering faculty are full professors,
compared with 32.9% of all faculty in four-year institutions. An
additional 30.3% are associate professors, and 21.2% are assistant
professors.
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e Engineering faculty are also more likely to be tenured or on the tenure
track than all faculty in four-year institutions. A total of 88.4% of
engineering faculty were tenured or in tenure track positions compared to
73.6% for all faculty in four-year institutions.

e Engineering faculty were more likely to hold a doctorate or first
professional degree than all faculty — 86.0% to 78.0%.

e Engineering faculty also reported higher earned income than all faculty
combined. For calendar year 1998, engineering faculty reported a total
earned income of $82,058 - $65,791 coming from their base institutional
salary. This compares with total income for all faculty of $72,242 -
$59,815 coming from the base salary.

SUMMARY
Underrepresented minorities (Black, non-Hispanics, Hispanics and Native

Americans) now comprise 25% of the U.S. population. This proportion is
projected to continue upward.

Figure 15. U.S. Population by Race/Ethnicity, 2000
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From over one fourth of the total population, underrepresented minorities
comprise only 12% of the baccalaureates awarded in engineering in 2000, about
half of their representation in the total population. However, in the past 25 years,
there has been improvement. In 1975, underrepresented minorities earned only
4.8% of the BS degrees in engineering.
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Figure 16. Engineering Bachelor's
Degrees by Race/Ethnicity, 2000
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As we progress through stages of the education process, underrepresented
minorities become more and more scarce. In 1999, they comprised only 3.6% of the total
doctorates awarded, although their proportion among U.S. citizens and permanent
residents is somewhat higher (Figure 17).

Figure 17. Engineering PhDs by Race/Ethnicity,

1999
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In the total engineering labor force (Figure 18), underrepresented
minorities still comprise slightly over 6%, a continued paltry preserve relative to
their growth in the general society.
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Race/Ethnicity, 1997

Engineers in the U.S. Labor Force by
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Diversity is inevitable, given demographic trends.
the nation if America fails to capitalize today on the
represented by its increasingly diverse population.

However, it will be a loss to
wealth of talent and ability



