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The national interest now calls for a far more robust effort
to recruit and train a scientific and engineering workforce
that reflects America’s new demographic realities.

BEST is a public-private partnership
dedicated to building a stronger,
more diverse U.S. workforce in

science, engineering and technology

by increasing the participation of

underrepresented groups.

Thisreport is dedicated to the memory of
Dr. Barbara Lazarus, a pioneer in the
field of diversity research whose courage
and optimism inspired all who knew her.
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About BEST

EST, an initiative of the Council on Competitiveness, was

established as an independent, San Diego-based 501 (c)(3)
organization in September 2001 at the recommendation of the
Congressional Commission on the Advancement of Women in
Science, Engineering, and Technology. Our mission isto spur
action to build a strong, more diverse U.S. technical workforce.
The nation’s scientists, engineers, mathematicians and technolo-
gists comprise an indispensable strategic asset. Despite decades
of effort, however, this pool of talent remains about three-
quarters male and four-fifths white. The talent imperative we
face is to prepare, attract and retain a larger share of all of our
citizens in the technical fields that underpin U.S. economic
strength, national security and quality of life.

BEST's objective has been to build a foundation for action
through a two-year net assessment of best practicesin pre-K-12,
higher education and the workplace to increase the participation
of women, African Americans, Hispanics, Native Americans and
persons with disabilities in the science, engineering and technol-
ogy professions. Three blue-ribbon panels have worked in paral-
lel across the whole continuum of education and
workforce development with the guidance and support of
BEST's Board of Directors, National Leadership Council,
Research Board and Project Integrators who are listed on the
inside front and back covers of this report.

Based on available research evidence and the professional
judgment of 120 nationally recognized practitioners and
researchers, the assessment:

» Makes the case for national action to meet the U.S.

talent imperative;

* Rates pre-K-12 programs that have research evidence

of effectiveness or are worthy of investment in further
research;

» Analyzes higher education and workplace exemplars;

« Distills the design principles that underpin effective

programs; and

* Proposes an action agenda at the national and

community levels engaging employers, educators,
policy makers, professional societies and nonprofit
organizations.

BEST will report its findings and recommendations to
members of Congress in the spring of 2004.

401 B Street, Suite 2200

San Diego, CA 92101
0 L (619) 615-2940
www.bestworkforce.org
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Executive Summary

The Challenge for America’s Workforce

and technology that requires far more urgent public atten-

tion than it has received. The challenge is to prepare all of
our citizens for opportunities in the technical fields that underpin
U.S. economic strength, national security and quality of life.
Creating a science and engineering workforce that looks like
Americawill bring diverse perspectives to the drive for creativity
and innovation, open vast new areas of economic opportunity for
all of our citizens and better prepare the U.S. to meet the challenge
of foreign competition.

The nation’s scientists, engineers and technol ogists comprise an
indispensable strategic asset. Although their numbers are small,
their impact is enormous. The advances in technological innovation
which they drive account for over haf of U.S. long-term growth
during the past 50 years.

For all its strength, the human resource base of U.S. innovation
lacks bench-strength and diversity. Half of the technical workforce
is over 40 and almost one-third of technical workers are over 50.
Despite decades of effort, this workforce remains over 75 percent
male and 80 percent white. A successor generation has shown
declining interest in key fields — including mathematics, computer
science, physical sciences and engineering — upon which future
technological progress depends.

Meanwhile, the foreign-born share of the U.S. science and
engineering workforce has jumped from 11.2 percent in 1980 to
19.3 percent in 2000. A common sense look at the surge in produc-
tion of international talent and our growing reliance upon it —
both off shore and at home — may point to a less secure, less pros-
perous future for all Americans unless we act decisively to develop
and utilize our own human capital.

The national interest lies in producing a pool of homegrown
technical talent that can reliably meet the long-term needs of the
U.S. innovation enterprise by cultivating a much larger share of
talent from underrepresented groups women, African Americans,
Hispanics, Native Americans and persons with disabilities.
Quantitatively, the largest numbers of future U.S. workers are con-
centrated in these groups. Qualitatively, a strong business case
exists for inclusion: diversity creates aricher, more productive
innovation environment.

The changes needed to broaden the base of the U.S. technical
workforce are national in scope and generationa in character. They
encompass the foundational skills developed in pre-kindergarten
through 12th grade, higher education, the workplace and the popu-
lar image of science and engineering careers. The challenge cannot
be met one sector or one organization at atime.

Employers have a critical role to play to ensure the U.S. has the
world's most talented, highly skilled and diverse technical work-
force. Their full engagement and leadership is essential at all stages

Q merica faces atalent imperative in science, engineering

of the science and engineering “ pipeline.” Their workplace policies
and practices will determine whether underrepresented groups par-
ticipate fully or remain at the margins in technical fields. Their
commitment to developing a stronger, more diverse educational
supply chain will make atelling difference. Bold action, the com-
mitment of significant resources and accountability for results will
be needed to ensure the United States meets the talent imperative.

The Stakes

The “quiet crisis’ in developing and deploying American tech-
nical talent has not yet hit home with full force. Our economy has
remained alocation of choice in an increasingly integrated global
economy, producing products and services that command a premi-
um in the marketplace and support the world’s highest standard of
living. Looking forward, however, growing numbers of countries
are on course to challenge U.S. technological dominance. The
relentless move up the technological ladder has put the U.S.
science and engineering workforce under the same competitive
pressure that less skilled American workers have aready faced.

Until afew years ago, the prospect that American firms would
outsource large numbers of high-end, knowledge-intensive jobs serv-
ing the U.S. market seemed remote if not unthinkable. Now the cal-
culus is changing. Pressures on the bottom line have triggered grow-
ing reliance on off-shore science and engineering options not merely
as complements to, but also as substitutes for, U.S.-based operations.

Therisks of inaction are high. While it is difficult to predict
how labor markets will respond to U.S. demand for technical talent
a decade or more from now, there will be a replacement need to fill
the shoes of the current technical workforce, a structural need for
talent in sectors where technological opportunities and demand for
skilled workers are high, and a competitive need to sustain U.S.
global leadership in innovation. Our failure to act on the talent
imperative could:

« erode national innovation capabilities,

« increase the migration of high-wage science and engineering

jobs overseas,
« dislocate the economy if inflows of international talent are
reduced, and
« undercut public support for U.S. research and development.

Barriersto Progress

There is no one-size-fits-all explanation to an imbalance that
has persisted in our nation’s technical workforce, even as the over-
all workforce has become steadily more diverse in gender, race and
ethnic composition. Those who stay away from science, engineer-
ing and technology, either by default or by choice, vary widely in
background, life experience and income. In the final analysis, how-
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ever, two interlocking sets of barriers limit the participation of all
underrepresented groups.

Upstream barriersin pre-K-12 and higher education thin the
pool of workforce entrants. Most of this thinning occurs by the end
of high school. The factors that remove students in droves from the
pre-K-12 science and engineering feeder system — especialy girls
and underrepresented minorities — are widely recognized. They
include unequal learning opportunities, social and cultural con-
straints, negative stereotypes of scientists and engineers, and a
shortage of role models enabling students from underrepresented
groups to see possible future selvesin technical careers.

The process of weeding out continues in higher education,
especialy in the physical sciences and engineering. Selective
recruiting, limited faculty commitment to teaching, lack of peer
support, socia bias and insufficient financial resources all have a
differential impact on students from underrepresented groups.
African American, Hispanic and Native American undergraduates
leave technical fields in disproportionate numbers, while their
ranks at the graduate level are miniscule. Women have increased
their share of undergraduate and advanced degrees in technical dis-
ciplines, but the focal point of their interest continues to be the life
and behavioral sciences. Their numbers in the workforce have
actually declined in such high-potential fields as computer sci-
ences.

Workplace barriers affect the hiring, retention, advancement
and compensation of workforce entrants from underrepresented
groups who opt for technical careers and seek to stay the course.
Those who persist are shortchanged on virtually every measure of
workplace success. Women and underrepresented minorities earn
less, change jobs more often, advance more slowly and have less
influence than white male counterparts in technical fields. These
outcomes reflect alegacy of exclusion that runs deep. In today’s
context, the workplace environment that restricts the chances of
underrepresented groups of getting a job, being retained and get-
ting promoted is widely known as “the chilly climate.”

The same core factors lower the temperature in industry, acad-
eme and government. Micro-inequities undermine an individua’s
sense of confidence in subtle, frequent and ordinary ways, often
taking hold where target groups feel vulnerable. Social and cultural
norms of the workplace may fail to accommodate the needs of
women, underrepresented minorities and persons with disabilities.

Upstream and workplace barriers cannot be overcome in isola-
tion. At the same time, transformational changes in the workplace
will not occur without a greater inflow of technical talent from
underrepresented groups. The end users of America's talent pool
share responsibility for leadership in opening up the opportunity
structure across the board. Therefore, science and engineering
(S&E) employers must put their own houses in order by imple-
menting effective diversity programs. They must reach beyond the
boundaries of their own organizations to adopt business practices
that encourage their partners and suppliers to make the same com-
mitment. In sum, employers must support and invest in a stronger
educational supply chain to produce the quality and quantity of
workforce entrants needed to sustain U.S. technological leadership.

Employers have a critical role to play to ensure
the U.S. has the world’s most talented, highly
skilled and diverse technical workforce.

Exemplary Principles and Practices

The starting point for employersis a clear understanding of
what it takes to make inclusiveness a norm rather than an excep-
tion in the S& E workplace. Today, more than 75 percent of Fortune
1000 companies, and 36 percent of al companies, have forma
diversity programs, most started during the 1990s. The magjority of
federal agencies have such programs, and growing numbers of uni-
versities have begun to evaluate gender and racial/ethnic equity in
faculty hiring and promotion.

BEST’s expert panel wished to look beyond these “average”
programs, to identify and study the relative handful of science and
technol ogy-based organizations that have been nationally recog-
nized for adopting exemplary policies and practices. Since publicly
funded research on these efforts is virtually nonexistent and data
are often tightly held in today’s legal climate, the panel turned to
diversity-related awards and “best to work for” lists to identify
exemplary principles and practices. While these sources are by no
means conclusive, they do provide some third-party validation of
program effectiveness.

Starting with a systematic review of these sources, BEST's
expert panel identified a pool of candidate exemplars and distilled
from them a common set of design principles and implementing
practices. These collective judgments, based on a wealth of profes-
sional expertise and personal experience, provide a strategic
roadmap for implementing best practices.

Four fundamental principles underpin the headway that exem-
plary science and technology-based organizations have made in
making diversity a norm in the workplace:

« Sustained commitment to change. Exemplary organizations
seek lasting change through a comprehensive effort that starts
at the top, but is ultimately embraced at all levels. The
measure of sustained engagement is whether it lasts beyond
the tenure of a particular CEO, university president or
|aboratory director.

« An integrated organizational strategy. Exemplary
organizations recognize that stand-alone initiatives do not
succeed. Instead, they make diversity a seamless part of the
organization by incorporating the business case for diversity
into the organization’s mission, strategy, operating structure
and culture to make it a seamless part of the ingtitution.

* Management accountability. Exemplary organizations hold
line managers at all levels personally accountable for meeting
diversity objectives. They do so by setting high expectations,
applying clearly defined metrics and rewarding outstanding
performance.

« Continuous improvement. Exemplary organizations adopt
regular cycles of planning, execution and evaluation of
progress. In addition to hard metrics, many use employee
surveys, focus groups, and personal interviews to determine
what is working and identify problem areas.

These design principles comprise a package. Their impact

hinges on strategies of implementation that enable an organization
to earn a reputation as an employer of choice for persons from
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underrepresented groups. Such employers demonstrate their com-
mitment to S& E excellence and diversity not only through their
recruiting, retention and advancement practices, but also by reach-
ing beyond their own boundaries to pursue the goal of broader par-
ticipation.

Organizations with exemplary recruiting practices create a
competitive advantage by investing in long-term relationships with
institutions that serve women, minorities and persons with disabili-
ties. They also align the recruiting function with the responsibility
and accountability of line managers with specific hiring needs.

Best-in-class retention practices strive to create an open and
inclusive work environment through transparent policies and pro-
cedures; equity in compensation and promotions; employee affinity
groups that provide networking, career development and support;
and work-life programs that accommodate family needs.

Best practicesin career development and advancement level
the playing field for underrepresented groups through mentoring,
formal training and development programs, early identification
of high-potential employees and growth opportunities within the
organization.

Exemplary outreach extends the commitment to science and
engineering workforce diversity by influencing other organizations
and building capacity in the educational supply chain. Effective
initiatives recognize the value of community-based partnerships,
apply leverage strategically and focus on results.

Recommendations

If the United States is going to meet the talent imperative, there
is a pressing need to replicate and expand the strategies and pro-
grams that are most effective. Industry, government, academe and
nonprofit employers must be fully engaged to move beyond piece-
meal and uncoordinated efforts to achieve transformational change.

The key to driving change on a national scale is the creation
and maintenance of appropriate incentives. We thus recommend a
mutually reinforcing set of four mechanisms that can be employed
by acoalition of government, business, and university networks.

1.  Aleadership commitment to excellence and inclusive-
nessin the U.S. science and engineering workforce, in the form
of a standardized pledge along the lines of the Sullivan
Principles.

A successful national initiative must start with visible leader-
ship from the top. Signing a pledge to support S& E workforce
excellence — and following up that pledge with concrete action —
will send a powerful message within each workplace, and to other
employers and key stakeholders involved in S& E education and
workforce development. To encourage leaders in industry, acad-
eme, government, and science and technology nonprofit organiza-
tions to make a public commitment to diversity, the Workforce
Panel has developed the BEST Leadership Commitment to
Excellence Pledge.

—=

2. A workforce leader ship network to persuade othersto
take action and to provide a venue for sharing best practices.

A highly visible effort is needed to widen the circle of organi-
zations committed to meeting the talent imperative. A workforce
leadership network — composed initially of those diversity leaders
who commit to the BEST Leadership Pledge — can play avital
role in persuading others to act by sharing their knowledge and
successful practices with, peers, customers, suppliers and other
stakeholder groups.

3. Waell-documented wor kforce development toolkits,
which encapsulate state-of-the-art, research-based best prac-
ticesin a form that is readily budgeted, adopted and measured.

National models of S& E workplaces that are open and inclu-
sive should be developed and made widely available to public and
private employers of al sizes. Professional societies or other non-
profit organizations should act as honest brokers to provide
employers with effective tools and the information necessary to
implement successful S& E diversity programs.

4. A national workforce excellence award, modeled on
the Malcolm Baldrige Award, to recognize innovative practices
and achievement in technical workforce development and
diversity.

The success of the Malcolm Baldrige Award demonstrates that
award programs can create powerful incentives for transformation-
al change within organizations. A national-level award for commit-
ment to S& E workforce excellence and diversity could have a
comparable national impact. Like the Malcolm Baldrige award, the
National award should be based on objective, measurable criteria
that evaluate organizationa performance on critical success factors.

(=}






N I .
The Talent Imperative

Meeting America’s challenge in science and engineering

If this nation is to thrive—economically, socially, politically—
we must do all we can to ensure that all of our citizens are able to
reach their full potential. Only then will we realize the full benefits
to be found in a society peopled with different cultures, races and
nationalities.

Charles M. Vest!
President, MIT

technol ogists comprise a strategic asset in which every

American has a stake. Their numbers are small — about five
percent of atotal U.S. workforce of 132 million — but their brain-
power and innovation are indispensable. Some focus on creating
knowledge, while others trandlate this knowledge into new products,
services and technologies. Resulting advances in innovation
account for over half of U.S. long-term growth during the past 50
years.2 Their work underpins our prosperity, national security and
quality of life.

The reservoir of technical talent that counts for so much has
taken decades to develop. It represents perhaps the single most
important U.S. investment in human capital, with ayield dispersed
across every sector of the economy and every region of our country.
With good reason, America's capacity to produce technical taent is
the envy of the world.

For all its strength, however, the human resource base that drives
American innovation lacks depth and diversity. The nation’s aging
technica workforce draws from a narrow and decreasing segment of
the U.S. population. A successor generation has shown declining
interest in pivotal fields including mathematics, computer sciences,
physical sciences and engineering itself. The nation’s reliance on
foreign-born talent — both at home and abroad — has increased
dramatically in the past two decades.

These troubling trends, building gradually over many years,
have produced a “quiet crisis’ in the development of technical tal-
ent® The crisis stems from a cumulative failure to meet the coun-
try’s demand for scientists and engineers from its emerging demo-
graphics, but it has remained quiet because American has yet to feel
the pinch. A reckoning is bound to occur, however, due to the con-
fluence of demographic change in the U.S. student population and
our not keeping pace with a surge in international science and engi-
neering (S&E) capacity. When this time comes, which could be less
than a decade away, there will be no quick fix upon which to rely.

America's talent imperative is to attract and academically pre-
pare alarger share of all of our citizens for science and technology
careers. Above al, the nation must nurture, develop and utilize the
women, minorities and persons with disabilities who comprise a
majority of U.S. workers, but who make up a disproportionately
small segment of the nation’s current technical workforce.

The nation’s pool of scientists, engineers, mathematicians and

The Persistent Underrepresented Majority

Several powerful forces are reshaping the U.S. workforce as a
whole. Their day-to day impact is scarcely apparent, but their
cumulative effect over the past two decades has been profound.

» Women are reaching higher levels of education and are
participating in the workforce at higher rates than ever. From
1980-2000, women emerged as the clear majority pursuing
bachelor’s degrees, and accounted for more than half of the
growth in the post-high-school-education workforce. At the
same time, their share of total employment increased from
42.4 percent to 46.5 percent.

* The aggregate minority population is growing explosively.
Led by a surge in Hispanic communities, it aimost doubled
from 1980-2000. This demographic wave has begun to hit
secondary and higher education. African American high school
graduates increased from 11.7 percent to 14.7 percent and
Hispanic graduates from 4.2 percent to 10.9 percent, while
total minority enrollment in higher education — including
Asian Americans — jumped to 27.2 percent.

« The white non-Hispanic population remains the slowest-
growing demographic component, increasing by 7.9 percent
during from 1980-2000. During that period, the enrollment of
white males at institutions of higher education declined from
39.5 percent to 30.3 percent.*

The convergence of these forces has produced an increasingly
diverse workforce that today is comprised of about 40 percent
white men, 35 percent white women and 25 percent minorities.
The Hudson Institute projects that in 2020, the U.S. workforce will
be 50 percent female and 31 percent minority.

The changing composition of both the population and the total
workforce is sharply at odds with a predominantly white male
workforce in science, engineering and technology. Table 1-1 dis-
plays breaks down the percentage of the U.S. population and the
technical workforce by gender, race and ethnicity in 1999 (the lat-
est year for which data are available). It shows that white men
made up almost twice as great a share of the S& E workforce as
they do of the population, while white women are underrepresented
in technical fields by about 50 percent. The underrepresentation of
African Americans and Hispanics is even more pronounced:
African Americans comprised 12 percent of the U.S. population,
but held only 3.4 percent of the S& E jobs in 1999. Hispanics made
up nearly 12 percent of the U.S. population in 1999, but were only
3.4 percent of science and engineering employment. Moreover,
these demographic imbalances scarcely changed during the tech-
nology boom years of the 1990s.

Table 1-2 gives a more complete picture of underrepresenta-
tion, benchmarking participation in broad technical fields against
the overall workforce. To summarize:

1



Table 1-1 sciences, making up 0.3 percent
Percentage of the U.S. Population and the S&E Workforce or less of science and engineering
by Sex, Race/Ethnicity, 1993-1999 professionalsin other fields.
* Asians make up the largest ethnic
Percentage of the S&E group in science and engineering,
Sex and U.S. Population Workforce comprising 11 percent of the
ici workforce. Their largest
Race/Ethnietty 1993 1999 1993 1999 representation is in computer-related
White men 36.3 35.2 66.2 63.2 fields and mathematics, followed by
White women 38.1 36.7 18.4 18.6 engineering. Thg majority of Asians
Asian men 1.6 1.8 6.9 8.4 in S&E occupations are male.
Asian women 1.6 2.0 21 26 * Persons with disabilities, who make
Black men 5.6 5.7 2.3 2.1 up about 20 percent of the
Black women 6.3 6.4 1.2 13 population, are sgnlflcantlly
Hispanic men 5.0 5.8 21 24 underrepresented in technical
Hispanic women 4.8 57 0.7 10 prof ons despite advancesin
Native American men 0.3 0.4 0.2 0.2 adaptive technology that could enable
Native American women 0.4 0.4 0.1 0.1 them to participate.
The nuances behind these numbers are

Source: CPST, data derived from U.S. Census Bureau and National Science Foundation
Note: Totals may not add to 100 due to rounding

« Women, who comprise almost half of the college-degreed
workforce, make up less than 25 percent of the science and
engineering workforce, regardless of ethnicity or race. They
are most fully represented in the life sciences, but account for
just 23 percent of physical scientists and 10 percent of
engineers.

« African Americans and Hispanics both participate in the
science and engineering workforce at rates far below their
participation in the overall workforce. The participation of
African Americansis highest in computer and mathematical
sciences, while that of Hispanics is highest in engineering.

« Native Americans participate in the S& E workforce at arate
of one-third of their representation in the U.S. population.
Native Americans are concentrated primarily in social

important. African Americans and Hispanics
are underrepresented in the technical workforce even relative to
their already small share of the pool of college-educated workers.
The near-term outlook for increasing the numbers of African
American, Hispanic and Native American advanced degree holders
looks grim.

At the graduate school level, athough minority enrollments
have increased during the last decade, the numbers are still dismal-
ly low. For African Americans, Hispanics and Native Americans,
fewer than 100 of each group received doctorates in science and
engineering fields in 2001. During the period from 1981 to 1999,
the top 10 Ph.D.-producing institutions graduated fewer than 100
African Americans and fewer than 200 Hispanics per institution
during that time.’

The outlook is somewhat more encouraging for women, who
increased their share of baccalaureate degreesin amost every
broad field of science and engineering during the 1990s and earned

Table 1-2
Proportion of Employed Scientists and Engineers in the U.S. by
Broad Occupation, Race/Ethnicity, Sex and Disabilities, 1999

Sex, Race/Ethnicity Total All S&E Computer/Information | Life & Related | Physical & Related | Social & Related | Engineering
and Disabilities Occupations | Occupations Scientists Scientists Scientists Scientists
White men 39.9 63.2 59.1 53.9 66.3 40.4 74.7
White women 34.8 18.6 19.7 29.5 18.5 46.1 7.2
Asian men 2.0 8.4 9.7 6.5 6.5 21 10.2
Asian women 1.8 2.6 3.9 4.5 2.8 2.0 1.3
Black men 4.9 2.1 2.4 1.1 1.9 1.8 21
Black women 5.9 1.3 1.8 0.8 1.0 2.9 0.6
Hispanic men 5.9 2.4 2.2 1.8 2.0 1.4 3.2
Hispanic women 4.2 1.0 1.0 1.4 0.6 2.8 0.4
Native American men N.A. 0.2 0.1 0.3 0.2 0.3 0.3
Native American women N.A. 0.1 0.1 0.1 0.1 0.1 0.0
Persons with disabilities 0.7 5.8 5.8 55 5.5 N.A. 5.9

Source: CPST, data derived from National Science Foundation, SESTAT and U.S. Census Bureau, Current Population Survey, March 1999, and NSB, 2002

Note: Totals may not add to 100 due to rounding.




almost 40 percent of the Ph.D.s in those fields in 2001. Still, much
larger numbers of women have chosen life sciences over engineer-
ing and physical sciences. In the field of computer sciences, where
demand is projected to grow much faster than other occupations,
the number of women has actually declined from its high in the
mid-1980s.®

In anutshell, the United States is not on course to produce a
future cadre of scientists and engineers that look like America
Although many committed organizations and individuals have
worked for years to change the trajectory of underrepresentation,
progress has been painfully slow. To remain on this course could
imperil our economic and national security.

The Risks of Inaction

What are the risks in failing to meet the talent imperative? The
dangers arise from global changes that have created great opportuni-
ties, but also subjected the U.S. economy to intense competitive pres-
sure. Worldwide economic integration has brought more than two
billion new consumers into the globa marketplace, while at the same
time opening up a stunning range of new choices for outsourcing,
developing, producing and marketing goods and services.

Thus far, globalization has played to many U.S. competitive
strengths. The nation with the world’s deepest technology base, most
productive workforce, and richest, most competitive domestic market
has led the way in innovation. This position at the high end of the
value chain has supported high wages, created national wealth and
attracted some of the world's best technical talent.

Looking forward, however, U.S. technological dominance is cer-
tain to be challenged. The United States till has the strongest overall
research capabilities, performing about one-third of the world's
research and development, but other countries are developing both
infrastructure and human capital to support world-class innovation.
In the pivotal information sector, for example, Taiwan, the Republic
of Korea, Irdland, Isragl and India have emerged as global players
overtaking both Germany and the United Kingdom in U.S. patenting
activity.®

The nations that target U.S. technological |eadership, both in spe-
cific niches and across the board, have made the development of sci-
ence and engineering talent a top priority. Asian countries — China,
India, Japan, South Korea and Taiwan — collectively have more than
doubled their production of bachelor’s degrees in the natural sciences
since 1975, and quadrupled their number of engineering graduates.”
In addition, Chinais on course to match the U.S. production of
advanced degrees in technical disciplines within a decade.*

This relentless climb up the technological ladder has begun to
equalize innovation globally. The U.S. science and engineering
workforce now feels the same kinds of competitive pressure
their colleagues in the manufacturing sector have felt since the
1960s. Against this backdrop of global competition, three risks
to U.S. national interests loom if America does not act on the
talent imperative.

The U.S. science and engineering workforce now feels
the same kind of competitive pressure their colleagues

in the manufacturing sector have felt since the 1960s.

Loss of National Innovation Capacity

The U.S. national interest is to produce a pool of U.S.-based tech-

nica talent that can reliably meet the long-term needs of our innova
tion enterprise. As a practical matter, those who can be counted upon
to work in corporate or government research and development labo-

ratories, or to teach in U.S. universities, are U.S. citizens and perma-
nent residents.

It is treacherous, of course, to predict what the needs of the U.S.
innovation enterprise will be. Quantitative projections of demand
have been notoriously inaccurate; students and professional s react
quickly to changing market signals; and unforeseen requirements can
arise, as the nation learned after 9/11. What can be said with some
certainty is that there will be:

« A replacement need to fill the shoes of the current technical

workforce. Currently, about half of American S& E workers

are at least 40 years old, about 28 percent are at least 50 years
old, and about 12 percent are at least 55 years old.2 Barring
large reductions in retirement rates, Nationa Science
Foundation (NSF) predicts that retirements among science and
engineering workers will dramatically increase during the next
20 years, as today's workers who are 40 and older move toward
retirement.

* A structural need to meet demand for scientists and engineers
in sectors where technological opportunities are likely to be
high. The Bureau of Labor Statistics (BLS) projects that this
need will be concentrated in computer-related occupations,
which are enablers of innovation across much of the
economy. BL S a'so projects significant structural needsin
environmental engineering, computer hardware engineering,
medical sciences and physical sciences.®

* A competitive need to sustain U.S. globd leadership in
innovation. To hold its own, the U.S. talent pool will have to
be strengthened qualitatively and quantitatively over the next
two decades. A common sense look at the surging production
of internationd talent, especialy in Asia, indicates that the
United States cannot stand in place. Nor can it compete on
wages, so it will have to compete on quality and productivity
of U.S.-based technical talent. Empirical studies show that
density of the S& E workforce is one of the core factors that
equate with national strength in innovation.*

The underlying forces at work provide no assurance that these
needs will be met. And while the NSF expects net production of sci-
entists and engineers to fill the nation’s replacement need, its overal
estimates assume large increases in life sciences — a federal spend-
ing priority since the late 1990s — in which projected degree pro-
duction exceeds estimated job openings by six to one.””

In the meantime, long-term declines in the key technical disci-
plines show no sign of being reversed. For example, bachelor’s
degrees awarded to U.S. citizens and permanent residents in com-
puter science declined by more than 40 percent 1987 to 1996; by
almost 25 percent in mathematics; by 21 percent in engineering.




Underrepresentation in the workforce is now an economic issue.

Degrees in physical sciences have stabilized since the early 1990s
at alevel 30 percent below peak production a decade earlier
(Figure 1-1).

These trends suggest that even if the U.S. does meet its over-
all replacement requirements, there is a significant risk of struc-
tural gapsin key fields. The United States is far off the peak
degree production levels reached in the 1980s, notwithstanding
the economic boom of the 1990s.

More fundamentally, Americais not keeping pace with
growth of international science and engineering capacity. The
U.S. now ranks 61st out of the top 63 nations in its share of
bachelor’s level S& E degrees as a total of all bachelors’ degrees
awarded.” Gaining ground on these critical shortfalls will require
anational commitment to build capacity, as the country did to
win the space race.

The best chance for America to increase the size and quality
of its technical workforce is to cultivate a much larger share of
talent from underrepresented groups. Quantitatively, the numbers
are concentrated in these groups. Qualitatively, the inclusion of
new perspectives can create a richer, more productive innovation
environment.*®

Without widespread commitment to educate the underrepre-
sented majority in science and engineering, the U.S. will harvest
only more of the same. This will lead to migration of S&E jobs
overseas, loss of U.S. competitive advantage and less freedom of
action in case inflows of international talent are curtailed
reduced.

Overreliance on International Talent
The U.S. national interest is to attract the world's best science
and engineering minds without crossing the line from enrichment
to dependence. The continuation of current trends runs that risk.
The exceptional contributions of foreign-born scientists and
engineersin al technical fields are beyond question. They date

back to the pre-World War 11 era, if not earlier, and have been
documented by such measures as paper citations, authorship of
“hot” papers and election to the national academies of science
and engineering® More recent forces of globalization have
changed the volume and character of talent arriving into the
United States. The underlying forces at work in the production
and deployment of scientists and engineers are plain to see. They
have significantly increased U.S. reliance on international talent
over the past two decades, while simultaneously reducing
America’s long-time advantage as the beneficiary of a one-way
brain drain.

On the supply side, as the overall interest of U.S. studentsin
technical disciplines flagged after the mid-1980s, thousands of
willing counterparts from other nations applied for graduate
training in American universities. Although countries of origin
have shifted, the upward curve is intact. The percentage of for-
eign-born doctorate holders in the U.S. jumped from 18.3 percent
in 1980 to 27 percent in 1999. In 2001, 56 percent of the Ph.D.
degrees in engineering and 38 percent in the natural sciences
were awarded to international students.

Table 1-3 puts the foreign student component of the degree
pool in historical context, comparing by broad field and level of
degree. Within the span of a single generation, the international
share of the degree pool tripled in the biological sciences from
1985 to 2000; in the physical sciences it doubled; in the comput-
er science, it quadrupled. A similar pattern holds at the master’s
level as well, particularly in the fields of engineering, math and
computer science. In 2000, non-resident aliens earned more than
45 percent of the Ph.D.s and over 35 percent of the master’s
degrees awarded by U.S. universities in engineering (Figure 1-2).

Meanwhile, growing opportunities in their home countries
have led international students to make their commitments to stay
in the United States more provisional than they once were. Half
the scientists and engineers trained here return home.* Those
who stay have transformed the

Figure 1-1

Bachelor’s Degrees in S&E Fields, 1986-2000

American S& E workforce. For
example, in 2001, 77 percent of
our employed doctoral scientists
and engineers were native-born,

Frphninay 13 percent were naturalized U.S.
citizens and 10 percent were non-
U.S. citizens, but only 2.9 percent

of the employed doctoral scien-

tists and engineers were non-U.S.
citizens here on temporary visas.
Overall, more than one of every
five employed doctoral scientists
and engineers were not native-
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born U.S. citizens. However, this
varies considerably by field of
doctorate:
* In engineering, dightly
more than one of every four

doctorates are naturalized
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Source: National Science Foundation, Science and Engineering Degrees, 1966-2000




Table 1-3 reach 195,000 — dlightly more than
Degrees Awarded in Selected Fields by Sex, half allocated to computer-related
.. . . occupations and an additional 20 per-
fields* Although the yearly quota has
Gender, Sex and Bachelor’s Masters PhD been cut back to 65,000 in 2003,
Citizenship 1985 | 2000 1985 | 2000 1985 | 2000 demand for foreign workers in the
—— - information technology sector is
Biological Sciences widely considered to be structural
Men 19,725 26,370 2,349 2,499 | 2,178 2,276 and likely to rebound in a sustained
Women 18,322 37,055 2,219 2,991 1,078 1,984 €conomic recovery.
Foreign Nationals 4,277 9,559 474 738 424 1,239 The potential vulnerabilities that
Underrepresented Minorities 915 1,375 308 509 125 315 will arise from excessive U.S. reliance
- - on international talent are plain to see.
Physical Sciences What if the world's best and brightest
Men 10,426 10,667 3,464 2,235 | 1,840 1,546 no longer come to the United States or
Women 4,811 7,382 1,119 1,288 347 422 return home in growing numbers?
Foreign Nationals 1,588 2,259 1,098 1,335 624 1,213 What if apolitical backlash prompts
Underrepresented Minorities 780 578 237 267 60 131 Congress to reduce H-1B visa limits?
Computer Science What if national security concerns,
which currently may lead to monitor-
Men 24,690 26,914 | 3,667 5,028 189 372 ing of students from 25 countries
Women 14,431 10,474 1,566 2,329 24 86 affecting about 10 percent of the Ph.D.
Foreign Nationals 2,116 2,879 1,709 6,491 89 356 student pool, result in restrictions that
Underrepresented Minorities 3,327 5,531 315 760 9 24 cut far more deeply into U.S. sources
Source: CPST, data derived from National Science Foundation of supply? What I.f State-.bas.ed chal-
lenges to affirmative action in college
U.S. citizen (25.8 percent), and an additional 18 percent are _ admissions and financial aid constrain
non-U.S. citizens (5.5 percent temporary visa holders). the enroliment of students in the underrepresented majority”
« In computer science, 57 percent The most serious risk will arise if a rush to access global talent
of employed doctorates were bypasses the United States altogether. Until very recently afew years
native-born, compared to 20 ago, the prospect that American firms would outsource large numbers
percent who are naturalized U.S.
citizens and 23 percent who are
non-citizens. Figure 1-2

« In social sciences, more than four
in five (82 percent) employed

Proportion of U.S. S&E Degrees Earned by Non-Resident Aliens 2000
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of high-end, knowledge-intensive jobs to serve the U.S. market
seemed remote if not unthinkable. Now the calculus is changing.
Although proximity to domestic customers, suppliers and research
facilities remains important, pressures on the bottom line have trig-
gered growing reliance on offshore science and engineering options
— not as complements to, but as substitutes for, U.S.-based opera-
tions.

These risks cannot be waved off. The United States cannot
allow ever-increasing reliance on international talent foreign-born
talent to become business as usual without jeopardizing the nation-
al interest threatening national interests by diluting American tech-
nological leadership.

Loss of Public Support for U.S. Research

and Development

The consistently high level of public support for science and
technology reflects a broad understanding that all Americans share
the benefits. Public support has translated into substantial public
investment in research and development in many key sectors of the
economy. It is hard to find any world-class industry that has not
gained directly from such investment, whose unique contribution is
to build a foundation of knowledge upon which the private sector
can create new products and services. This has been especialy the
case in the life sciences and in fields linked to national defense.

Support for publicly funded basic research is not about to crum-
ble, but it is potentially vulnerable to a changing electorate whose
socia and economic priorities do not square with the research and
development community of scientists and engineers. The American
public has long accepted that technical fields are highly selective;
however, the country will not continue to accept that high-paying,
high-opportunity fields remain closed — in appearance or reality
— to the majority of American workers.

While S& E occupations may not be able to compete with busi-
ness, law or medicine, they pay good salaries. In 1999, the median
annual salary of employed bachelor’s-degree recipients was
$59,000.% Moreover, science and engineering careers — particu-
larly in engineering and computer science — have historically been
alaunching pad for entrepreneurial companies and careersin cor-
porate management. Low levels of participation of underrepresent-
ed groups in these fields will restrict opportunities to enter the
executive suite and boardrooms of technology companies, and
technical leadership positions in government.

Should underrepresented groups conclude that they will remain
long-term outsiders in science, engineering and technology, their
elected representatives at the federal and state level will be less
likely to champion research and development spending. This
prospect is one of many reasons why the nation’s leading research
universities have been forceful advocates of diversity. All recog-
nize that the composition of their own student bodies — and even-
tualy their faculties — will be future litmus tests in the competi-
tion for scarce public resources. Sooner or later, government agen-
cies that conduct or sponsor basic research will face comparable
pressures.

The Leader ship Challenge

The leadership challenge facing industry, government and
academe is to solve this high-stakes problem for which thereis no
short-cut solution. While globalization has made international
talent readily available, it will cost the U.S. heavily if the global
card is played at the expense of developing and utilizing America's
own human capital. Going global and investment in homegrown
technical talent are not mutually exclusive options, but the trade-
offs between them are real.

The best chance for the United States is to increase the size and
quality of its own technical workforce by cultivating a much larger
share of talent from its own underrepresented mgjority. The path to
achieving this goal is not straight and smooth. The changes needed
to broaden the base of the U.S. technical workforce are fundamen-
tal. They encompass the foundational skills taught from pre-kinder-
garten to the 12th grade, higher education and the workplace, as
well as the popular image of science and engineering careers.

Yet even as the U.S. Supreme Court has reaffirmed diversity as
“essentia to [the] educational mission,” it is clear that the politics
of affirmative action are likely to grow more volétile at the state
level. Race-conscious admissions processes will require even more
attention to individual difference® In sum, the stakes of meeting
the talent imperative are high. Chapter 2 of this report highlights
the barriers that have left large numbers of women, persons of
color and persons with disabilities outside the technical workforce.
Chapter 3 focuses on principles and practices that have enabled
exemplary organizations to make progress on diversity goals.
Chapter 4 presents a national blueprint for action to speed the pace
of change.



The leadership challenge facing industry,
government and academe is to solve this high-stakes
problem for which there is no shortcut solution.
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Barriersto Progress

Technical workforce remains imbalanced despite educational reforms

during the past several decades. The skills that command
a premium have become increasingly knowledge-intensive
and fluid. Freguent job change has become the norm. Continuous
learning of new skills has become a necessity. The workforce
itself has become steadily more diverse in gender, race and
ethnic composition.

Why has the imbalance in the makeup of the U.S. technical
workforce persisted of the face of such sweeping changes? Why is
such alarge segment of the population unprepared for or not attract-
ed to the very disciplines that have transformed the world of work?
Why are underrepresented groups so scarce in these fields, which
have served as rungs of upward mobility for others?

Clearly, there are no one-size-fits-all answers. Workforce
entrants are not fungible. Some are more or less able and willing to
enter science and technology professions, change sectors or jobs,
retool their skills or meet other demands. Those who stay away
from science, engineering and technology, either by default or by
choice, vary widely in background, life experience and income.
Some who opt out are near-misses, while others would need years
of additional preparation to enter atechnical career. The forces that
shape the preparation and motivation of women, African Americans,
Hispanics, Native Americans and persons with disabilities affect
each group in distinctive ways. In the final analysis, however, they
limit the participation of al.

This chapter highlights two interlocking sets of barriers that
limit the flow of underrepresented groups into the technical work-
force. Upstream barriersthin the pool from which members of
underrepresented groups enter the fields of science, engineering and
technology. Workplace barriers affect the hiring, retention,
advancement and compensation of those who opt in and seek to stay
the course.

The limited supply of workforce entrants from underrepresented
groups reduces the options of employers, leading to the familiar
refrain, “there’s nobody out there” or “I can't find any qualified can-
didates.” Those entrants who persist are short-changed on every
measure of workplace success:

« Turnover. Women and underrepresented minorities change
jobs more frequently and are more likely to exit the S& E
workforce than white males. Women in industry, for example,
leave science and engineering positions at twice the rate of
men and at levels much higher than women employed in other
sectors.

« Wage disparity. In 1999, the median salaries of women S& E
professionals lagged men by $14,000, with the same pattern
holding across racial and ethnic lines.

Q revolution has taken place in the American workplace

 Limited advancement. Opportunities for underrepresented
groups in academe and government have been especially
limited by inflexible work environments, hierarchica
management and late retirements.

« Lower levels of influence. Underrepresented groups are less
likely to hold management positions in the science and
engineering workplace and to have fewer subordinates when
they do.

Of course stars have emerged in technica fields, but they
represent the exception rather than the norm. There are not nearly
enough success stories or role models to inspire those who would
follow in their footsteps. The cycle will not be broken until
increased supply is matched by increased opportunity in the
workplace.

Upstream Barriers

Pre-K-12

The nurturing of technical talent takes a generation. Motivation,
support, inspiration and confidence are as important to the making
of ascientist or engineer as the mastery of content and the develop-
ment of critical thinking skills. All of these essentials must fall
into place, and the absence of any one of them can block the path
forward.

Most of the thinning of the potential technical talent pool occurs
by the end of high school. This attrition is much closer to being
understood than solved. One core challenge is lack of preparation for
large numbers of underrepresented minority students. Although those
that gain foundational skills in mathematics and science grow as
interested in technica disciplines as non-minority students, far too
few are equipped to have the option to take the next step into higher
education or the workplace.* A second challenge is the disinterest in
technical fields of many who are prepared. The gender gap in pre-K-
12 mathematics and science has now closed, but women are much
less likely to pursue further study in such fields as computer sciences
and engineering than men.2 Studies show that many girls have opted
out by the time they reach middle school.

The forces removing al studentsin droves from the science and
engineering feeder system — especialy girls and underrepresented
minorities — are widely recognized. These forces can be summa-
rized as follows:

Unequal learning opportunities. Economically disadvantaged
students, who are disproportionately African American, Hispanic
and Native American, start behind and stay behind. They are less
likely than others to acquire the skills needed to put them on a path
toward atechnical career.



This path is clearly documented: early literacy; qualified, com-
mitted science and math teachers; access to technology in the class-
room and at home; algebra by eighth grade; geometry and calculus
in high school; availability of advanced placement courses; and
knowledgeable guidance counsel ors. Achievement scores confirm
how far out of reach these assets and achievements are to large
numbers of underrepresented students from pre-school on.?

Social and cultural constraints. The most influential forces
shaping education and career outside the classroom are family and
community. However, these forces rarely steer students, particularly
from underrepresented groups, toward science and engineering.

First, careers that are more understandable and visible look
more inviting and accessible to parents and other family members.
Second, science and engineering are still widely viewed as a profes-
sional domain for men, often depriving girls of an extra measure of
encouragement that could spark or sustain their interest.* Third, the
academic demands of science and math put many low-income, less
educated parents under pressure. Frequently they lack the knowl-
edge, time or, in some cases, interest to support their children in
pre-K-12 or the college admissions process. Fourth, the values of
science are not embraced in all quarters. Some communities view
its methods and goals as potential threats to deeply held beliefs.®

Skewed images of scientists and engineers. While Americans
hold generally favorable views of science and technology, they lack
a clear picture of what scientists and engi-

barriers take a heavy toll. They reduce the earning capacity of those
who fail to acquire foundational skills, impose significant costs of
remediation and limit the pool of technical talent upon which U.S.
employers can ultimately draw. The implication of these costsis
profound. The talent imperative will not be met unless these
employers become more actively and strategically involved in the
pre—K-12 supply chain. But higher education is not without respon-
sibility as well.

Higher Education

The United States sets the world standard in higher education,
especially in science, engineering and technology. America’'s
research universities are at the nexus of the system, where they
command national and international talent development, knowledge
creation and innovation.

For the most part, however, underrepresented groups have par-
ticipated in this success only at the margin. At every transition
point, as Figure 2-1 shows, women and underrepresented minorities
leave technical majors disproportionately.” Even during the digital
revolution of the past 20 years, undergraduate and graduate degree
production has remained roughly constant in most technical disci-
plines, with the exception of life sciences. Underrepresentation at
the faculty level has persisted, alegacy of its own stunted pipeline.®
On balance, more has stayed the same than has changed.

neers do. If anything, the popular image
of scientists and engineersis murky or not
positive. Negative portrayals on prime-

Figure 2-1
Lost Talent in Higher Education

time television prompted the authors of

(Rounded numbers)

one study to conclude, “the more people

watch television, the more they think sci-
entists are odd and peculiar.”® An integral
part of the image, also reinforced in the
media, defines scientists and engineers as
predominantly white males. This skewed
image adds to the burden of attracting
youngsters from al backgrounds to tech-
nical fields.

A shortage of role models. Role mod-
els play apivota part in spurring academ-
ic success and shaping career choices. The
current composition of the technical
workforce, however, limits the chances
that students from underrepresented
groups will find their possible future
selves in science, engineering and tech-
nology. Starting with the pre-K-12 math
and science teacher corps, this shortage of
role models reduces the visibility and
drawing power of technical careers for
underrepresented populations.

From aworkforce perspective, these
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The much-studied barriers to increased participation in higher
education are both institutional and attitudinal. First in students and
again in faculty, they reinforce that science and engineering are not
welcoming professions. In capsule form, their key components are:

Social bias and the lack of support groups. Negative faculty
attitudes, including the stereotyping of students and the use of peda-
gogies that fail to recognize variations in learning styles, remain a
fundamental contributor to the attrition of underrepresented groups.
Although the value of peer support for underrepresented minorities
has been demonstrated across the country, many universities have
failed to ingtitutionalize the practice for undergraduates, graduate
students and postdoctoral fellows. Isolated students remain the most
at risk. For faculty, alienation and distrust create a seemingly hostile
work environment.

Flawed reward systems. Tenure systems based exclusively on
research performance create no incentive to embrace the values of
diversity. Teaching, mentoring and outreach will not be fully accepted
until they are firmly embedded in the tenure process.® In academe, dow
employment growth, a reduction in the number of senior faculty
positions and the relatively late retirement of many tenured faculty have
limited opportunities for younger science and engineering professionds,
particularly women and underrepresented minorities

Antiquated governance structures. The ingtitutional changes
needed to foster a university-wide culture of inclusiveness require
committed leadership and strong incentive mechanisms.
Decentralized management systems diminish the effectiveness of
even the most committed leaders. Like most workplaces, academe
has been a bastion of white males. Dominant cultural norms, often
described as competitive, can be more accurately described as
adversarial and non-collegial. Navigating this culture is especialy
challenging to women and minorities due to lack of access to unwrit-
ten rules, vague evaluation criteria by which performance is assessed
and the closed networks in which business is sometimes conducted.

Resource constraints and inequities. Where one prepares for a
career in science or engineering bestows a competitive edge.
Institutions that educate the lion’s share of minority populations are
less well-endowed, with fewer state-of-the-art facilities and
instrumentation. These shortcomings limit both faculty and student
research experiences, in turn signaling alack of readiness for
subsequent high-tech work. Even at research universities,
intra-ingtitutional inequities take atoll. A prominent case was
reported in the 1999 study of women faculty in science a MIT,
which identified numerous inequities by gender, including salary,
alocation of laboratory space and general treatment by faculty. This
study spurred similar efforts at other institutions nationwide.*

I nadequate outreach. A persistent “ivory tower” mentality
blunts aggressive student and faculty recruitment. The best and
brightest are expected to gravitate to science and engineering, yet
competition from other fields and the student intelligence on attrac-
tive and rewarding careers undercuts this assumption.’? The upshot
isthat many higher education institutions have failed to tap, both
intellectually and interpersonally, many potential entrants to the
science and engineering workforce.

These barriers have not stopped progress across the board.

BEST’s assessment of what is working in higher education has
identified and analyzed exemplars of best practice along the higher
education continuum.*

In principle, the human resource costs of upstream barriers
ought to give an extra incentive to employers to cultivate the
relatively small number of professionals from underrepresented
groups who enter careersin science, engineering and technol ogy.
In practice, the challenges of underrepresentation and the talent
shortage it engenders persist and deepen in most workplaces.

Workplace Barriers

The forces that have limited diversity in the technical careers
run deep. They reflect alegacy of exclusion that is more properly
measured in centuries than decades. The scientific revolution itself
had a defining impact on the culture as well as the content of
science* The pioneer thinkers of the 16th century who helped
shape the systems of thinking and institutions of modern science
and technology viewed the objective of scientific inquiry as one of
control. They established its mode as objective, detached and
rational. This perspective, as many later commentators observed,
overlooked the primary values and interests that connect women
and less privileged groups to the pursuit of knowledge: family,
community and beliefs.”s

Moreover, the academies and universities that carried forward
the scientific revolution in the 17th and 18th centuries excluded all
but men of high socia rank. The industrial age reinforced this
division by creating a doctrine of separate spheres. man's place was
in the public realm of production and woman'’s place was in the
domestic, private domain. To the extent that women and minorities
were allowed into the public sphere, they were segregated into the
lower levels of labor.

In the United States, technical fields remained for men only
until well into the 19th century. It was not until then that the first
non-military coeducational engineering school, Renssel aer
Polytechnic Institute, was founded, as were the first women’s and
historically black colleges.** These latter institutions emerged as the
most dependable source of diversity in science, engineering and
technology in that era. Through recent times they have continued to
prepare disproportionate numbers of women and underrepresented
minorities for entry to the world of scientific work.

In today’s context, the workplace environment that restricts the
chances of underrepresented groups of getting ajob, being retained
and getting promoted is widely known as “the chilly climate.” The
same factors lower the temperature in industry, academe and gov-
ernment: micro-inequities that undermine an individual’s sense of
confidence; legal and policy frameworks that embed inequitiesin
the workplace; and social and cultural norms that fail to acknowl-
edge the differences of women, underrepresented minorities and
persons with disabilities.

Micro-inequities. The types of behavior that undermine confi-
dence in subtle, frequent and ordinary ways take hold in working
environments in which the members of underrepresented groups
feel vulnerable.r” The pattern can start early. During the 1980s, in
the then-emerging field of computer science, a number of leading



universities reported that graduate student women felt neglected
and rendered invisible in that field.** The Wellesley College
Pathways Project survey of women scientists provides additional
examples:

“In many ways | feel | must perform at a higher level for the
same recognition as my male colleagues.”

“There is avery strong tradition of an ‘old boys' network’
where | work. The male colleagues | have seem to get more respect
a meetings and more money and benefits not offered to me.”

“Women are not encouraged to do certain specialities such as
surgery and cardiology, while they buttonhole us into pediatrics and
ob/gyn.”

These micro-inequities have equal meaning for racia and ethnic
minorities. The International Engineering Foundation Conference
reported in 1998 that “ people tend to share information, support, and
encouragement with people who look like them.”* Those who look
different in a workplace that tends to replicate itself are more likely
to suffer daily indignities and to be stereotyped into certain work
areas. These micro-inequities have equal meaning for racial and
ethnic minorities as well as for persons with disahilities. By the same
token, persons with disabilities face awidely shared perception that
they impose additional burdens on their supervisors, requiring extra
help and different performance standards.

Micro-inequities do not fade on their own. They must be con-
fronted in the workplace. The most favorable condition for doing so
is when underrepresented groups reach critical mass within an
organization. As these groups become more visible and less isolated,
their increased |leverage increases the chances of putting an end to
subtle but pervasive demeaning behavior. Until then, however, such
behavior remains an integral part of the chilly climate.

Legal and policy frameworks. Frameworks that put underrepre-
sented groups at an institutional disadvantage go beyond daily
personal indignities. The most egregious inequities were addressed
by the 1964 Civil Rights Act, the 1972 Equal Opportunity Act and
the 1991 Americans with Disabilities Act. Despite their far-reaching
impact, these laws have not fully leveled the playing field in the
technical workplace.

One well-documented area of persistent inequity isthat of salary
and benefits. A study of scientists at the National Ingtitutes of Hedlth,
for example, compared matched pairs of male and female researchers
who shared the same rank, advanced degree and years since degree.
The results found that men earned an average of $4,000 per year
more than women. Self-evaluations by a number of universities
revealed widespread differentials in recruiting packages, |aboratory
space and administrative support. While organizationa policies did
not cause these inequities, they allowed them to go unchecked.

The same permissive pattern holds for racial and sexua harass-
ment. The Pathways Project survey noted above found that signifi-
cant numbers of African American scientists felt that they were

deemed to be less intelligent, not as individuals but as arace. Half
of all women doctors reported sexual harassment in medical school
and on the job.

Policy failings of omission also pose obstacles. The business-as-
usual assumption isthat al workforce entrants have comparable
organizationa skills. As aresult, organizations make no provision in
policy for the possibility that working styles might differ by gender
or minority group. Only recently have some technical organizations
begun to put in place procedures to enable underrepresented groups
to acquire the self-promotional skills to navigate successfully in a
predominantly white male work culture.

Cultural and social norms. Underrepresented groups experience
the chilly climatein away that hits at home as well as at work. In
fact, the inability of employees both to work and “have alife”’ in
scientific fields often discourages the most committed woman and
minority scientist or engineer. In 2001, a self-evauation of diversity
in science and technology at Harvard University underscored grave
difficultiesin a tenure system that demanded junior faculty work the
hardest “during the time when many women and minority group
members wish to start afamily and feel that they must choose
between a persond life and career.”® Researchers have aso found
that men are much more likely than their female counterparts to be
married and have children.

Some industries, including biotechnology, offer more reasonable
work hours than academic careers. A study of persistence and
advancement in the biotech industry, however, found that more flexi-
ble work arrangements are seldom exploited in a systematic way.?
For example, most biotech work is structured around interdiscipli-
nary teams. Support work can thus be organized to allow scientists to
schedule tasks to help each other. However, a traditional workplace
culture persists that permits only the most well-established flexible
policies to be practiced, such as maternity leave. This culture places a
burden on all employees who place a high value on family life.

Two fundamental conclusions emerge from even a cursory review
of workplace barriers. First, underrepresented groups are natural
aliesin eliminating the chilly climate. To be sure, each group
encounters distinctive challenges in technica fields. Women of color
face anumber of pressures that are inherently different from non-
minority women. The concerns of Hispanics, African Americans and
Native Americans cannot simply be lumped together. By the same
token, however, a number of shared behavioral and structural barriers
confront al groups. A workplace with the flexibility and openness to
respond to the needs of one group is more than likely to be welcom-
ing for al. Second, underrepresented groups cannot change the
culture of the workplace alone. If obstacles to progress were easily
removed, America’s technical workforce would look alot different
than it does today. Committed |leadership and support at al levels
remain key to achieving diversity and making it work.

A relative handful of science and engineering-based organizations
have gained national recognition for making real headway in attract-
ing, retaining and advancing persons from underrepresented groups.
Chapter 3 highlights a representative group whose principles and
practices point the way for others.
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Principles and Practices

barriers described in Chapter 2 have been launched in

every sector of the U.S. economy during the past few
decades. Today, more than 75 percent of Fortune 1000 companies,
and 36 percent of all companies, have formal diversity programs —
most started during the 1990s.* Survey data on federal agencies
reveal that the majority have such programs, and growing numbers
of universities have begun to evaluate gender and racial/ethnic
equity in faculty hiring and promotion.?

Driven by market forces, as well as concern over potential legal
liability, corporate employers with large science and engineering
workforces have been at the forefront of developing and implement-
ing diversity programs. The results of a 2001 survey of Fortune
1000 companies by the Society for Human Resources Management
and Fortune provide a snapshot of the current diversity programs
and practices of large U.S. employers as of 2001: *

* The most common components are recruiting efforts, followed
by diversity training initiatives, education and awareness
efforts, and diversity-related community outreach.

« Explicit promotion opportunities for women or minorities,
cultural orientation programs or diversity-related conflict
resolution are less common.

« About two in five organizations surveyed have systemsin
place for measuring managers' performance on
diversity-related goals.

The survey gives a picture of the “average” program. Setting
the bar high, the BEST Blue Ribbon Panel on Best Practices in the
Workforce (composed of about 120 nationally recognized S& E
workforce diversity leaders from academe, government, industry
and nonprofit organizations) sought to uncover and study the extra-
ordinary: the exemplary practices and programs of science,
engineering and technol ogy-based organizations whose success in
increasing the participation of underrepresented groups has been
widely recognized. The panel’s ultimate goal was to extract dimen-
sions of the most effective diversity programs that should become
design principles for new or expanded efforts. This chapter high-
lights the panel’s approach and findings.

From its review of exemplary programs, the panel distilled
four fundamental “design principles’ that characterize successful
S& E workforce diversity programs, and create the conditions that
make successful program implementation possible. These princi-
ples are: sustained commitment; integrating diversity into organiza-
tional strategy; management accountability; and continuous
improvement to achieve sustainability. The remainder of this
chapter reviews exemplary programs and practices of S&E
employers that illustrate these principles.

D iversity initiatives that seek to break down the workplace

he three expert panels assembled by BEST to identify

what works in pre-K-12, higher education and the work-
force faced the same task: how to identify and validate the
effectiveness of programs developed to broaden the participa-
tion of women, underrepresented minorities and persons with
disabilities in science, engineering and technol ogy.

Each panel approached this task as rigorously as time,
resources and availability of data allowed. Step one was to
agree upon an analytical approach, recognizing the complexi-
ty and limits of using the same methods on groups as diverse
as those underrepresented in technical fields. Step two was to
create a national sample of programs by drawing upon the
professional knowledge of the panelists as well as areview of
the research literature. Step three was to apply specific ana-
lytical criteriato rate programs, giving targeted attention to
third-party evaluation and research rigor as well as taking
into account descriptive evidence generated by programs and,
where appropriate, the judgment of the panel. Step four was
to draw inferences from exemplary programs distilling a
shared set of “design principles’ that are not full explanations
of effectiveness but a shorthand for what it takes to succeed.

None of the panels found the research base alone
sufficient to draw conclusive judgments about what works.
Moreover, the standards applied by BEST's panels only begin
to define what is effective, adaptable, affordable and deserv-
ing of further consideration as an intervention. These chal-
lenges speak to the need for hard thinking and real-world
strategies about practices in the classroom, on campus and in
the workplace. What seems exemplary warrants close scruti-
ny, subject to local constraints, goals, belief systems, opportu-
nities, personnel and populations. The findings of the panels
represent a starting point, not the last word.

With these caveats, BEST’s rigorous approach sets the bar
high. Doing so will contribute to more informed decisions to
meet an important and increasingly urgent national challenge.
We do not ask that readers trust our evidence implicitly, but
that they seriously consider our findings even as BEST and
other committed organizations work to fill gaps in knowledge
and translate our understanding of what works into action.
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An Approach to Finding What Works

The BEST Workforce Panel faced several challengesin identi-
fying and evaluating exemplary programs, including time
limitations which prohibited original data collection and analysis,
and a dearth of publicly available information about the results and
impact of employer-sponsored S& E diversity programs.
While research and evaluation on diversity-related education
interventions and outcomes is sparse, in the area of employer-
sponsored diversity programs, publicly available empirical research
is virtually nonexistent, even for large employers. If these
programs have been formally evaluated, the results are typically
proprietary and unpublished. Moreover, academic researchers — such
as the Diversity Research Network, a research consortium studying
the relationship between diversity and business performance — have
found companies “reluctant to share their experiences or data, given
thelegal climate and the potentia for litigation.”®
Lacking formal program evaluations or empirical studies from
which to draw promising S& E diversity programs and practices for
study, BEST’s Workforce Panel identified a pool of potential
models from winners of national diversity-related awards and “best
to work for” lists. For example, the Catalyst Award and the U.S.
Department of Labor’s “ Opportunity Awards’ recognize corporate,
academic, nonprofit and government diversity initiatives. The “best
of” lists are published annually by Fortune, Working Mother
Magazine, Careers & the disAbled, Hispanic Magazine, Diversity
Inc. and others. While the evaluation criteria and the rigor with
which they are applied varies widely among them, these awards
and “best of” lists do provide some third-party validation of the
programs recognized.
To be as systematic and comprehensive as possible, the
Workforce Panel selected for evaluation those programs and
practices meeting the following criteria
« Programs sponsored by science and technology nonprofits,
universities, government agencies, and research and
development intensive companies that have received the
Catalyst Award or an Equal Opportunity Award from the U.S.
Department of Labor within the past five years.®

 Programs sponsored by science and technology nonprofits,
universities, government agencies, and research and
development-intensive companies included in the Business
Women's Network “2002 Best of the Best” report.’

« Nominations from members of the BEST Workforce Panel.

This process produced 43 candidate programs that illustrate
initiatives that work. Public information about each program was
reviewed to determine longevity, evidence of institutional commit-
ment and existence of demonstrable results. As aresult, 25
programs were selected for further study. Available information
about these 25 programs was collected and placed into a common
format. With this information in hand, the 25 programs were
assessed by a subset of the BEST Workforce Panel.

While the Workforce Panel’s search for promising programs
and practices was systematic, and took advantage of networksin
which panel members participate, inevitably it was not exhaustive.
As aresult, the programs and practices discussed in this chapter —

as well as the design principles mined from them — are based on
the panel’s collective best judgment, drawing on their wealth of
professional expertise and personal experience.

Design Principlesfor Excellence

While there is no “one size fits al” approach to increasing
diversity in the science and engineering workforce, the Workforce
Panel identified four fundamental principles that underpin the
headway that exemplary organizations have made:

 Sustained commitment to change at every level of the

organization.

« An integrated strategy that incorporates the business case for

diversity into operating structure and culture.

» Metric-based accountability that holds all managers

responsible for results.

 Continuous improvement to achieve sustainability based on

internal and external benchmarks.

These features create the conditions that make implementing
best practices possible within all organizations — private or public
sector, large or small. Clearly, there are significant differencesin
culture and incentive structure in the science and engineering
workplaces of industry, academe and government. However, just
as the same kinds of barriers have sowed progressin al three
sectors, so the same kinds of solutions must be fitted to the specific
settings of each.

None of these design principles works in isolation. They com-
prise a package that advances one defining objective: to create a
culture of inclusion and involvement within the organization. An
inclusive culture is one in which the contributions of individuals are
encouraged, welcomed and valued. The work environment is con-
ducive to productive engagement of all participants, and all
individuals are valued for their differences aswell astheir similarities.

Like other efforts to stimulate change, creating an inclusive
organizationd culture is aformidable task, and it is particularly
difficult in the science and engineering workplace where, at its
worst, the traditional science and engineering organizational culture
is hierarchical, patriarchal and closed. Making real change requires
institutional commitment with leadership from the top, backed by
meaningful action. It requires closely linking science and engineer-
ing diversity to organizational strategy and holding management
accountable for diversity performance. Making change permanent
requires a commitment to continuous improvement.

Principle 1: SQustained Commitment

Valuing science and engineering diversity starts with the com-
plete and visible commitment by the organization’s leaders. This
extends up to governing boards and chief executives, and down
through the management ranks to al employees. Isolated programs
do not produce such commitment. Only a comprehensive effort
that is ultimately embraced at all levels — from the bottom up, as
well as the top down — islikely to bring about lasting change.
Indeed, the measure of sustained engagement is whether it lasts
beyond the tenure of a particular CEO, university president or
laboratory director.



To be sure, the chief executive plays a pivotd role in making
the case for diversity to audiences within and outside the organiza-
tion, and in ensuring management accountability for results.
However, CEOs who succeed in driving change within an
organization recognize that its culture extends beyond their
persona reach. Lou Gerstner, who led IBM’s widely recognized
gainsin diversity during his tenure as CEO, suggests that while
cultural change cannot be mandated, it should be encouraged by
providing the conditions for transformation and inviting the
workforce to change the culture.®

Other corporate leaders, such as Daniel Carp, CEO of Kodak,
are their organizations' chief diversity champions. They communi-
cate the importance of diversity, set goals and performance
standards and monitor diversity performance. Severa CEOs
personally chair their organizations' diversity council or other
governing body. Beyond such personal commitment, a number of
large organizations have designated an influential senior executive,
or established executive-level diversity councils, to lead diversity
efforts rather than assign responsibility solely to the human
resources department.

Governance Structure for

Sustained Commitment

Lockheed Martin’s Executive Diversity Council is chaired
by its president and chief operating officer, and is composed of
respected |eaders from across the corporation. The council’s
mission is to advise and recommend strategic direction and
policy to executive leadership to achieve Lockheed Martin's
vision of an inclusive environment. In addition, Lockheed
Martin supports 33 local diversity councils in its operating
units, each of which identifies its own charter to support busi-
ness unit objectives while aligning itself with the overall cor-
porate diversity vision. The councils report to the senior man-
agement at their respective locations.

The National I nstitutes of Health (NIH) relies on adiver-
sity council encompassing employees of different ages, races,
genders, physical abilities, and sexual orientations from the sci-
entific, administrative and blue-collar staff. The council,
which reports to the director of NIH, leads and coordinates
diversity efforts. Its outreach is enhanced by “diversity
catalysts” in each NIH institute or center, at least 20 percent of
whose time is officialy allocated to these responsibilities.

In fact, the results of the SHRM/Fortune survey mentioned
earlier in this chapter also support the conclusion that housing
diversity initiatives outside the Human Resources department
increases their impact and influence. Organizations which did so
invested on average four times more resources than organizations
which did not.®

A few innovators have gone one step further, creating a panel
of outside experts to advise the company on its strategy to integrate

diversity and inclusion in al aspects of the business. For example,
Kodak's panel, headed by former Deputy U.S. Attorney General
Eric Holder, reports directly to Kodak’s chairman and CEO.

To encourage change, leaders need to use carrots as well as
sticks. Celebrating diversity and rewarding significant achievement
in diversity can be powerful drivers of change within an
organization. For example, the Department of Defense (DoD),
which employs more than 47,000 persons with disabilities, created
the “ Secretary of Defense Trophies for Employing People with
Disabilities.” The trophies are brass cups that travel annually from
winner to winner, as the top three organizations within DoD are
recognized for leadership in employment of persons with
disabilities. In addition, DoD each year recognizes employees with
disabilities who make outstanding contributions to the DoD
workforce.

Principle 2: Integrating Diversity into
Organizational Strategy

Exemplary organizations recognize that one-time diversity
efforts or stand-alone programs do not succeed. Creating real
change requires framing a compelling business case for diversity
and integrating diversity into the organization’s mission, strategy,
operating structure and culture to make it a seamless part of the
ingtitution. Ned Barnholt, CEO of Agilent Technologies, summed
up this philosophy in arecent interview:

To achieve its potential benefits, diversity must be owned and
driven at all levels of a company, especially by each and every
individual. What's more, it must be seen as an inextricable part of
any corporate culture. A company does not ‘do’ diversity — it must
be a seamless part of the very definition of the company, its values
and its mission.*

For any science and engineering diversity initiative to succeed,
the employer must effectively communicate to al audiences why
diversity initiatives will benefit the organization and all of its
employees. Rather than creating special rights for certain individu-
als or groups, successful science and engineering diversity
programs are designed to nurture and develop all science and
engineering professionals.

The financia reasons for focusing on S& E workforce develop-
ment are compelling: the high cost of replacing lost talent, the time
required to educate new professionals on organization-specific
processes and systems, the loss of productivity resulting from high
turnover and increasing competition for high-demand skillsin
areas such as computer science and engineering. High employee
turnover can increase an organization’s labor costs by as much as
26 percent.*

In addition, an essential part of the business case for diversity
in technology-based organizations is the need to bring diverse
perspectives to the drive for creativity and innovation. Participants
in arecent workshop sponsored by the National Academy of
Engineering (NAE) reinforced the positive relationship between
diversity and innovation, concluding that “engineers with different
ethnic, gender and cultural backgrounds bring a variety of life
experiences to the workplace that, if wisely managed, can encour-
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age creative approaches to problem solving and design.” 2

NAE President William A. Wulf spoke to this point in his
keynote address at the workshop:

Collective diversity . . . is essential to good engineering. . . .
Men, women, people from different ethnic backgrounds, the handi-
capped — each of them experiences a different world. Each of
them has had different life experiences. | think of these life experi-
ences as the ‘gene pool’ out of which creativity comes, out of which
elegant engineering solutions come.®

Exemplary organizations integrate diversity across al human

Integrating Diversity and Strategy

Pitney Bowes requires each business unit to create a
diversity strategic plan annually based on its own unique
qualities and characteristics. The plan must address five areas:
communications and training, employee development,
work-life balance, business diversity and community relations.
The plan also must explain how diversity impacts its employ-
ees, customers, business partners and the community. Each
business unit has its own Diversity L eadership Council,
composed of employees at every level of the business unit,
that meets regularly to assess progress toward goals. Each unit
president and the unit management team are accountable for
the unit’'s annual ratings, which are then considered as part of
the annual performance rating for the business unit.

Other leaders in science and engineering diversity have
published their business cases on their web sites.

A few examples:

Pfizer: “Diversity of thought is critical to reaching the
most innovative, customer-focused solutions to the many
issues, problems and challenges confronting our business. As
such, it is the responsibility of every manager to value and
secure diversity of thought in his or her work unit by employ-
ing and developing the highest-caliber individuals differing
from one another culturally, intellectually and experientialy,
as well as by race, gender and other factors.”

Ford Motor Company: “Our understanding of diversity
helps us serve our customers better. We find that well-
managed, diverse work teams can outperform homogeneous
teams in quantity, creativity and quality; that complex prob-
lems can best be solved by cross-functional teams typical of
matrix organizations; and that people who work, live and learn
in integrated settings develop stronger interpersonal communi-
cations and negotiating skills.”

Verizon: “We have established domestic and international
Hispanic consumer populations as critical growth market
segments. Verizon understands that to experience sustainable
growth in its Hispanic markets, it must also develop business
solutions to address its current and future workforce require-
ments. Hispanic purchasing power is over $2 trillion and
increasing every day. Verizon has recently engaged in business
strategies to enhance the development and retention of its
Hispanic employee base.”

resources functions, including recruitment, retention, work-life
programs, employee training and development, mentoring, succes-
sion planning, awards and recognition, and EEO and legal compli-
ance. But these standout organizations go even further, integrating
diversity into strategic planning; communications, marketing and
advertising; relationships with suppliers, vendors and customers;
sponsorships, foundations and philanthropy; and community
relations and public policy outreach.*

Creating Management Accountability

Bayer Corporation’s aggressive approach to management
accountability helped it win a Catalyst Award in 2002. All of
Bayer’s U.S. executive vice presidents have business targets
for valuing diversity and cultivating an environment of inclu-
sion. They develop annual action plans and report statistics for
their divisions. Approximately 70 percent of their bonuses are
based on meeting company objectives, and diversity and
employee development are two of the four components
measured. Bayer also monitors workforce statistics on
employee demographics by level, function, retention and
turnover, and uses them in annual evaluations of senior execu-
tives. Bayer distributes an annual cultural survey to help man-
agers understand their employees’ points of view.”

Principle 3: Management Accountability

Exemplary organizations recognize that systems of account-
ability for diversity are necessary to achieve results. These organi-
zations put systems in place to hold managers at all levels person-
ally accountable for meeting diversity objectives. Responsibility
for recruiting and retaining a diverse workforce typically extends
well beyond the human resources department to line managers.

Leading organizations reflect these diversity goalsin metrics
that are well defined and clear to all employees. Successful organi-
zations tie rewards for managers — such as merit pay and bonuses
— to their personal achievement of diversity goals. These metrics
frequently focus on:

« Representation of women and minority groups within the

operating unit

* Representation of new hires

* Representation within applicant pool

* Promotion rates

* Pay equity

 Turnover rates

« Allocation of space and funds

Principle 4. Continuous Improvement

Exemplary organizations recognize that improving science and
engineering inclusiveness is not a short-term or one-time effort, but
aprocess of continuous improvement that contains regular cycles
of planning, execution and evaluation of progress.

Many science and engineering diversity leaders begin with
internal benchmarking exercises to understand their own strengths



and weaknesses, assess what is aready working within their orga-
nization and determine what can be improved. This process helps
them identify and prioritize problem areas, and sets a baseline
against which progress can be measured. It aso alows the organi-
zation to better understand barriers to the advancement of women
and underrepresented groups. Benchmarking against other organi-
zations, especially those that have received commendations for
their diversity initiatives, also can be of great benefit.®® It isan
opportunity to observe what works, and learn through the experi-
ences of others.

Once internal strengths and weaknesses are known, the next
step is to develop specific and practical solutions tailored to an
organization’s unique environment. Organizations frequently
implement initiatives on a pilot basis prior to broad-based imple-
mentation. These initiatives are measured and evaluated to
determine what works and what can be improved. It isimportant to
measure how well systems are functioning, and to identify both the
success and failure points, then follow through with corrective
action where needed. Just like an engineering design project, a
diversity program needs a feedback loop to ensure the desired
results are being achieved.

Metrics for success of an science and engineering diversity
program include the quantitative metrics discussed above, applied
organization-wide, such as decreased turnover and increased
representation of women and other underrepresented groups in
executive and board positions. Metrics aso should be developed to
address micro-level inequities to help lead the organization toward
amore fundamental cultural shift.

In addition to these quantitative metrics, many exemplary
organizations use qualitative measures such as annual employee
surveys, focus groups, personal interviews (particularly of employ-
ees exiting the organization) and affinity group evaluations to assess
the success of their diversity programs. These surveys may seek to
measure levels of employee satisfaction and optimism, perceptions
about equity and objectivity in the career development process, per-
ceptions about managerial effectiveness, intent to stay with the
organization, and opportunities for, and barriers to, advancement.”

Measurement and Continuous | mprovement
AT& T measures the success of its diversity programs
using a combination of hard metrics and opinion surveys. It
reported a decrease in employee turnover from 22 percent to
16 percent, resulting in $20 million in savings, along with a
substantial improvement in employee satisfaction.®

Practices that Work

The four design principles described above are not fully
realized solutions. Their impact hinges on effective implementation
strategies to recruit, retain, develop and advance scientists and
engineers from underrepresented groups. Exemplary organizations
combine these principles in a holistic approach to develop and

implement these strategies. Their overarching goal is to become
and be known as an employer of choice.

What is an employer of choice? It is an organization that
recognizes that its reputation is a significant factor in whether or
not the organization can attract science and engineering talent. For
example, in arecent survey by the National Society of Black
Engineers, African American engineering students ranked
advancement opportunity, job security, interesting work, training
opportunities, work-life balance programs, diversity programs, and
internship and co-op opportunities as the most important factors
they consider when evaluating prospective employers.®

Exemplary organizations recognize that to earn a reputation as
an employer of choice reguires them to address a wide range of
needs and interests of prospective (as well as current) employees.
These organizations seek to demonstrate their commitment to
science and engineering excellence and diversity not only through
their employee recruiting, retention and advancement practices, but
also by reaching beyond their own boundaries to pursue the goal of
broader participation in the education and workforce supply chain.
We touch on each practice in turn.

Targeted Recruitment

Competition for the best and brightest science and engineering
talent is keen, particularly at the Ph.D. level and in high-demand
skill areas such as computer science and engineering. Most large
U.S. employers engage in some kind of recruiting effort to increase
diversity within the organization, typically encompassing a number
of basic elements:

« Provide diversity training to members of the recruiter team so
that recruiters do not focus narrowly on academic
achievement as the only selection factor.

« Recruit at colleges and universities with diverse student
bodies, including Historically Black Colleges and Universities
(HBCUs) and other Minority-Serving Institutions (MSls).

 Develop candidates through internships, summer employment
and cooperative work programs.

» Use alumni to recruit and conduct outreach activities.®

Beyond these basics, standout organizations create competitive
advantage through depth of commitment and quality of execution.
In operational terms, recruiting strategies that work invest in long-
term relationships with institutions that serve women, minorities
and persons with disabilities; align the recruiting function with the
responsibility and accountability of line managers with specific
hiring needs; and build the organization’s reputation as a good
place to work.

Investing in long-term relationships Many science and engi-
neering employers recruit at HBCUs and MSIs, and become
involved with women and minority-focused student and profes-
sional organizations. But exemplary organizations do more. They
invest significant time and resources in finding those organizations
that best fit their needs and interests, and in developing long-term
partnerships with those organizations. They do their homework to
find educational institutions that produce the type of graduates they
need — for example seeking out schools with extraordinary faculty
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in a particular discipline— and then engage holistically with those
ingtitutions. This involvement may include serving on advisory
boards, providing equipment or financial support, establishing
scholarships or internship programs and collaborating on research.

At the same time, leading information technology companies
seek to build long-term relationships at the individua level.
Scholarship awards to high school seniors and junior college trans-
fers from underrepresented groups are standard practice among
committed firms. In addition, Microsoft and IBM are both widely
known for their sponsorship of summer camps that help nurture the
talent of middle and high school students.

Engaging line managers Recruiters perform several important
functions, including representing the organization to prospective
employees and building partnerships with universities, professional
societies and student organizations. But it is the line managers who
make hiring decisions and actually work with new entrants.
Exemplary organizations develop strong working partnerships
among recruiters and their line managers. Thisis particularly

Recruiting Practices

3M launched the Minority Engineering Scholarship Program
(MESP) in 1986, targeting African Americans, Hispanics and
Native Americans in technical fields. Since its inception, nearly
250 students have participated in this academic program. About
half the scholars work for 3M when they graduate; most of the
rest go directly to graduate school. Hands-on summer intern-
ships that go along with the MESP offer college students the
chance to explore options in many of those areas. During these
internships, most students work alongside veteran engineers who
are often Ph.D.s. Because Native Americans are the least-repre-
sented minority in technical majors, 3M has put considerable
effort into recruiting from that group. The company identifies
top students and includes them in the program. When they arrive
for their internships, members of 3M’s Native American
Network help them adjust to the corporate environment.

Hewlett Packard (HP) seeks to build strategic partnerships
with a select group of institutions to ensure a supply of well-
qualified and diverse graduates and encourage a strong universi-
ty research environment. Such partnerships in 47 active-recruit-
ing campuses, of which 20 are leading research institutions
where HP has had |ong-term involvement and seven are histori-
cally Black Colleges and Universities or Minority Serving
Institutions with similar long-standing ties. These two clusters of
partners have a formal and continuing relationship with HR,
including assignment of a university relations program manager,
a college recruiting programs manager and a campus recruiting
manager, as well as access to grant initiatives offered by HP's
Philanthropy and Education Foundation.?

Faculty for the Future (FFF) is awebsite dedicated to
linking a diverse pool of women and underrepresented minority
candidates from engineering, science and business with faculty
and research positions at U.S. universities. Academic employers

important when devel oping internship and cooperative programs,
in which the line managers will actually work with, mentor and
hire the students participating in the programs. These mentoring
relationships are extremely valuable in facilitating the intern’s
adjustment to, and growth within, the company when the intern
joins on afull-time basis.

Recruiting employees with experience Many of the practices
identified above also are useful in recruiting employees with expe-
rience. In addition, the following are successful practices:

« Recruitment activities at national professional conferences.

« Development of relationships with multi-cultural
organizations.

* Recommendations from current employees.

« Instructing recruiters, referral and search firms to present a
diverse slate of candidates for all positions.

« Providing financial incentives to recruiters and hiring
managers.

can post positions and review a resume database online. There
are currently over 200 institutions registered with FFF, with
over 230 job postings. The site provides an electronic forum
with discussion groups focusing on topics related to faculty
careers. FFF is administered by Women in Engineering
Programs and Advocates Network (WEPAN) and is funded by
the General Electric Fund.

The Compact for Faculty Diversity, now in its 10th year, is
aregiona coalition of New England, Southern, and Western
boards of higher education to increase the number of minority
students who earn Ph.D.s and become college faculty in fields in
which they are most underrepresented. The program provides
financial and academic support as well as personal guidance.
Each region administers its own program for doctoral scholars
with the goal of creating a state-based, self-sustaining funding
mechanism. The Compact’s doctoral scholars program supports
more than 200 scholars, who attend 78 institutions in 23 states.
The program has maintained a retention rate of almost 90 per-
cent, and more than 70 percent of its graduates have begun aca-
demic careers.

In 1994, the Board of Directors of the American Chemical
Society (ACS) established a Scholars Program to make $5 mil-
lion in renewable scholarships available over afive-year period
to underrepresented minority students pursuing undergraduate
degrees and careers in the chemical sciences. ACS Scholars are
assigned a volunteer scientist-mentor and are helped to identify
summer research experiences, many with corporate sponsors. To
date, ACS has awarded approximately $7 million in scholarships
through its Scholars Program, and has an overall retention rate
of 82 percent. Of the 505 program graduates, 399 have been
tracked: 213 have entered graduate programs and 186 are in the
chemical workforce. Of those who entered graduate school, 68
report being in Ph.D. programs and five have aready received
their Ph.D.



Hiring science and engineering professionals in academia can
be particularly challenging due to the smaller pool of Ph.D.-level
scientists and engineers who are underrepresented minorities or
persons with disabilities. At the same time, many of the recruit-
ment tactics identified above can be used. There are numerous
tools being developed, such as the Faculty Recruitment Toolkit
recently published by the University of Washington, to help search
committees create diversity in the applicant pool by developing a
more inclusive search process.?? One of the newest tools is the
Faculty for the Future website, which facilitates posting job
applications and resumes for academic positions.

Retention

Given the high cost of employee turnover, all employers have a
strong financial incentive to improve their retention rates. Many
organizations engage in a variety of basic activities to meet this
objective, including providing diversity awareness training, devel-
opment of performance management systems to focus performance
evaluations on objective criteria, and devel oping competitive pay
and benefits packages. Many of these activities are necessary to
meet legal requirements.

Exemplary organizations go well beyond these basics, striving
to create an open and inclusive environment in which employees
are developed and nurtured. These exemplary activities include:

Creating organizational transparency Organizationa trans-
parency is defined as open communication regarding policies and
procedures, such as those related to core competencies sought in
employees, and standards for hiring, performance evaluation and
promotion. In industry and government career pathways, skill sets
and expectations for job advancement should be clearly defined
and openly published. In academic institutions, requirements for
achieving tenure and subsequent advancement should be well
defined and clearly communicated.

Norms and cultural rules, once informal and known only by a
few, are now being formalized and publicized. This practice helps
level the playing field for employees who may not be part of insid-
er networks. And in many leading organizations, “public” has
taken on new meaning as information regarding policies and proce-
dures now appears on the organization's website, making it widely
available within and outside the organization. Such information
includes well-defined and communicated core competencies for
promotion and written standards for performance evaluations,
which make it more difficult for an organization to continue
discriminatory practices, and give employees the information
needed to help plan their career paths.

Open posting is becoming more widely used in organizations to
increase the dissemination of information to al employees and
remove the veil of secrecy which previously surrounded advance-
ment practices. In some organizations, formal committees make
performance and promotion decisions, increasing the transparency
of — and confidence in — these employment actions.

Equity in compensation and promotions Leading diversity
employers implement stringent controls to ensure that there are no
pay inequities within their organizations based on gender, ethnicity

or disability. Practices include: developing fixed salary ranges for
each position and ensuring that all individuals holding the same
position are paid within that range; establishing fixed procedures
for awarding merit-based raises and bonuses, such as tying bonuses
to measurable performance criteria; and requiring second-level
supervisors to approve bonuses and salary increases. In some
organizations, the human resources department acts as a check on
bonuses and salary increases that are outside the guidelines.®
Some science and engineering diversity leaders conduct annual
audits of their compensation practices to identify and correct any
deviations from the stated policy.

Affinity groups Employee affinity groups, networks and
resource groups have greatly increased in numbers and stature in
the last few decades. Initially conceived as social support networks
for groups of employees with common interests, they have greatly
expanded their roles in the workplace. Affinity groups now fre-
quently participate in recruitment and retention efforts, lead out-
reach and volunteer programs, serve as sounding boards for mar-
keting, product development and business plans, and operate as
liaisons between employees and management.?

Affinity groups also frequently serve as effective career devel-
opment resources for group members, providing, for example, an
informal network that helps replace “old-boy” systems, as well as
opportunities for mentoring and networking with influentia col-
leagues.® The latter was identified as being particularly important
to helping women of color advance, according to a recent study.®

Affinity Groups

Ford works closely with 10 Employee Resource Groups
(ERGS) including its Employees of African-Ancestry Network,
Hispanic Network Group, Women in Finance and Parenting
Network. These resource groups are formed by employees, but
formally recognized and supported by the company. A senior
Ford executive champions each ERG. Ford budgets $8,000 annu-
ally for each group.”

AT&T has eight affinity groups, including the Intertribal
Council of AT& T, which gives special focus to the cultural
development, career advancement and education of Native
American employees, and Individuals with Disabilities Enabling
Advocacy Link (IDEAL), which works to enhance understanding
and remove barriers that impede the full development and pro-
ductivity of employees with disabilities.

Intel has almost 20 employee groups, including the Women
at Intel Network (WIN), which encourages women employees to
achieve their full potential. In the U.S,, there are almost 100
employee group charters. Employee groups support professional
devel opment, enhance people's effectiveness at work and encour-
age improved teamwork and interaction.

Johnson & Johnson has eight employee affinity groups,
including Help Our Neighbors with Our Resources (HONOR),
which helps the company improve the company’s internal quality
of life, and also reaches out to minority and disadvantaged com-
munities.
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Both employers and employees have a major stake in the suc-
cess of affinity groups. In addition, the presence or absence of
affinity groups is an important indicator of the level of maturity of
an organization’s diversity program. For example, affinity groups
representing women cannot form until there is a critical mass of
women in an organization.

Work-Life programs Work-life programs are a key component
of any organization’s strategy to increase retention of women and
underrepresented science and engineering professionals. Several
studies have documented the positive effect work-family programs
have in reducing absenteeism and tardiness, and promoting
employee retention. Work-life programs have particularly benefi-
cia impact on retention of Latinas, who are more likely than
other women to consider family commitments a barrier to their
career advancement.?

Achieving a work-life balance has become increasingly impor-
tant to all workers. For example, a recent study shows that at least

Balancing Work and Life

IBM has initiated many work-life programs that have been
emulated by others. IBM began a major global work-life initia-
tive in 1998 with the creation of a Global Workforce Flexibility
Project Office, supported by IBM’s senior management team.
One result is flexible work programs, which permit employees
to begin their workday up to two hours before or after the
location’s normal start and stop times, providing a four-hour
window of flexibility. When employees need to be away from
work for an extended period of time, they may take a personal
leave of absence for up to three years. Employees can reduce
their work weeks for a broad array of personal needs such as
dependent care responsibilities, “once in alifetime” opportuni-
ties or other individual needs. Employees can perform their
work at home or at another off-site location through a variety of
telecommuting options. Meetings happen by phone, bringing
together work teams from all over the world.

These flexible work arrangements are widely used within
the company. In particular, senior level women have been
successful while using these programs. Between January 1996
and December 1999, the number of women executives
increased by 175 percent and the number of women-of-color
executive increased by 235 percent.® Sixty-seven percent of
IBM’s global women executives are mothers, up from 40
percent in 1995.

Xerox, also anational leader in this area, recognizes that
many outside factors influence work behavior. In response, the
company’s Work-L ife Programs ensure that the workforce has
the tools and flexibility it needs to achieve success, such as a
dependent care fund, alternative work schedules, adoption assis-
tance, mortgage assistance and partial pay replacement for leave
under the Family and Medical Leave Act. Xerox also offers a
childcare subsidy, a childcare resource and referral service, an
employee assistance program and education assistance program.

70 percent of men between the ages of 21 and 39 want to spend
more time with their families, and are willing to make career sacri-
fices to do s0.* The needs of single parents, dual career couples
and the expanding need for elder care have increased the non-work
burdens placed on employees. The expanded ethnic, faith and cul-
tural backgrounds of new science and engineering workforce par-
ticipants require additional considerations and sensitivities for their
full inclusion in the workplace.

Organizations that can assist in providing solutions to these
concerns see improved morale, increased productivity and
increased commitments to the organization by their employees. In-
house daycare centers, flexible vacation/sick leave time, eldercare
support and flex-time are all examples of programs that support
employees in managing life's demands. Some large organizations
have gone further, providing on-site services including pharmacies,
dry-cleaning, food shopping and family-friendly cafeterias — all
donein the interest of reducing the external burdens on their
employees. Collaborations among organizations to provide such
services in smaller communities have also proven successful in
meeting the needs of employees.

Programs and services that assist employeesin meeting their
needs contribute to employer attractiveness and overall job satis-
faction, and hence retention. In this increasingly competitive job
market, flexibility and support can be the determinant factor in
one's choice of employment.

Career Development and Advancement

To advance to senior leadership positions in the private sector,
government and academe, science and engineering professionals need
to develop a broad portfolio of technical and non-technical skills and
be given a spectrum of opportunities. For example, in a survey spon-
sored by Catalyst, men and women engineers identified several fac-
tors needed for advancement in engineering careers, including man-
agement skills, high-visibility assignments, mentors, formal academic
training and development programs.® In addition, access to line posi-
tions with clear bottom-line impact is viewed by many as akey step
to advancing to top leadership positions in the corporate world.

Recognizing that the lack of opportunity for advancement is the
top reason women and underrepresented science and engineering
employees leave, exemplary organizations have adopted a variety
of programs to prepare underrepresented groups for promotion and
advancement. ® Key program elements include:

Mentoring Mentoring — both formal and informal — is at the
heart of most successful career development and advancement
initiatives, and has been shown to have a significant impact on the
professional development of employees. In recent studies, 69
percent of the women of color who had mentors have been promot-
ed since 1998, compared to only 49 percent of those with no
mentors.* And the more mentors a woman of color had, the greater
number of promotions she received.*

Mentoring often means something different at different points
in an individual’s career. Early on, mentoring helps new employees
feel connected to their organization. Later, mentoring can help
build the knowledge and skills needed for advancement. Even



executives in top positions, such as CEOs and university presi-
dents, can benefit from peer mentoring. There are numerous
models and programs available for mentoring, but to ensure suc-
cess they should be tailored to the needs and culture of the organi-

Mentoring

L ockheed Martin incorporates mentoring in executive
development, community outreach, summer internship and
co-op programs, and new employee orientation. Its mentoring
initiative — learning through others — is supported by a ded-
icated website on the company intranet with resources for
mentors and mentees, including an on-line learning tool with
courses on communication, coaching and career development.
An executive mentoring program is designed to open up
career opportunities for promising managers by providing a
broader view of the organization. More than 2,100 managers
currently participate in Lockheed Martin’s executive
mentoring program.

Procter & Gamble sponsors a highly unusual mentoring
program in which mid-level women serve as formal mentors
to senior-level men to help educate executives on the chal-
lenges women face in the P& G environment. The program is
led by a steering committee of senior executives and an
internal mentoring expert. This forum allows women to serve
as a sounding board for the men, and allows the men to
discuss gender issues in a non-threatening environment.
Providing mid-level women access and exposure to senior
executives is another benefit of the program.

Texas I nstruments (T1) seeks to create a mentoring
culture that goes beyond specific programs. The company’s
approach includes both formal and informal mentoring, as
well as tools for “self-managed” mentoring. Formal mentor-
ing can be sponsored by a business, function or diversity
initiative. For example the Black Employees Initiative spon-
sors an annual educational symposium designed to encourage
continuous learning and mentorship. Similarly, TI’s Women's
Initiative sponsors the Dallas MenT Tium 100, a nationally
acclaimed mentoring program to promote women's executive
development.

Kansas State University’s Mentoring Fellowships
program, began in 1995 with the goal of helping women and
minority tenure-track scientific and engineering faculty
establish themselves in a chosen research discipline. Fellows
receive $6,000 annual fellowships and a tenured mentor in
order to develop their research programs to alevel that
attracts extramural research funding (usually necessary to
earn tenure in these fields).* Fellows graduate from the
program upon receipt of substantial external funding. The
program is demonstrating impressive results. Eligible female
awardees, 17 of the 22 have achieved tenure, a level that
compares favorably with male faculty, and five out of six
faculty of color also have achieved tenure.®

-

zation, and evaluated for their effectiveness on aregular basis.
Identifying and nurturing high potential employees One of
the biggest challenges in increasing diversity in science and engi-
neering leadership ranks is the assumption — usually unfounded
— that there isn’t enough talent in the pipeline. In most cases the
talent is there. It just hasn't been identified and actively developed.
Leaders in science and engineering diversity are making it a priori-

Growth Opportunities

Consolidated Edison (Con Ed) launched the Growth
Opportunities through Leadership Development (GOLD)
program in 1981 to develop future managers from under-
represented groups. The program selects 20 percent of the
company’s college graduates for the program, based on their
technical and communications skills and |eadership potential .
From 1997 through 2001, 55 percent of Con Ed’'s GOLD
associates were minorities and 30 percent were women. The
mentoring, senior management guidance and rotational
assignments that comprise the program have achieved striking
results. GOLD associates have attained high-level management
positions including vice president for maintenance and
construction, chief distribution engineer and general manager
of substation operations.

Motorola has been nationally recognized for its succession
planning and leadership development. The company maintains
alist of three candidates for every key management position:
an individual to fill the position in an emergency situation;
someone who could be groomed for the job in three to five
years, with a third spot reserved for awomen or minority
candidate. Motorola has also devel oped a system to develop
“high potential” employees who eligible for fast track promo-
tion. If such an employee leaves the company, managers are
expected to explain why. These procedures have yielded
significant gains. In 1997, Motorola had 40 women vice presi-
dents, including seven women of color, up from two in 1989.

Verizon established a Development and L eadership
Initiative (DLI) in 2001 to recruit, retain and prepare ethnic
and minority candidates for leadership roles. Candidates with
at least five years experience with the company are selected by
their supervisors based on job performance and leadership
skills. Hispanic employees piloted the DLI because of their
link to Verizon's business strategy in Hispanic communities.
The early success of the initiative, which led to an increase of
Hispanic vice presidents from seven to 16, prompted the
Hispanic Association on Corporate Responsibility to award
Verizon its Best Practice citation in 2002.

The National Science Foundation’s ADVANCE Program
seeks to facilitate the advancement of women to
the highest ranks of academic leadership. ADVANCE
provides award opportunities for individuals and organizations
through its Fellows, Institutional Transformation and
L eadership programs.
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ty to identify and prepare high-potential employees to assume
senior leadership roles within the organization.

A key form of preparation is leadership development, a process
by which individuals receive training and work experience to
prepare them to assume increasing levels of responsibility within
their organization. These experiences frequently include profit and
loss responsibility, rotational assignments to learn about different
functions, learning negotiation skills and dispute resolution tactics,
and how to manage and motivate subordinates.

Some exemplary organizations have designed leadership and
management development programs specifically for underrepre-
sented groups. Others have designed programs to address the spe-
cific needs of underrepresented groups, but open those programs to
al employees who are qudlified.

Supply Chain Partnerships

Every organization with along-term stake in broadening
participation recognizes that it is part of an education and work-
force supply chain. Opening up the opportunity structure in the
workplace is only part of a solution that depends equally on
expanding the pool of technical talent from which employersin
every sector draw.

Supply chain partnerships look beyond immediate recruiting
needs to build capacity in pre-kindergarten through 12th grade and
higher education. The federal government has made an important
national contribution in this area, although the efforts of funding
agencies to increase the supply of work force entrants from
underrepresented groups remain largely uncoordinated. Companies,
foundations and universities have generally pursued more
limited objectives.

Employers have arich, and at times confusing, menu of options
to build students’ skills and confidence, stimulate interest in

Investing in the Education Supply Chain
Employers have both an interest and a responsibility to play
an active role in strengthening the nation’s technical talent pool.
In an era of limited resources, however, they must prioritize their
activities and emphasize those investments are demonstrably
effective and have the best chance of delivering measurable
results.

Improve access to quality math and science preparation
Employers should support high quality pre-college math and sci-
ence education for all studentsin their local communities and at
the state level. Employers should adopt holistic, rather than
piecemeal, approaches to counteract inadequate math and science

preparation.

Stimulate interest in technical careers Employers should
collaborate with other stakeholders in their communities to
stimulate the interest of al children in S& E careers.

technical careers and encourage universities to develop more
diverse groups of students in science and engineering disciplines.
The choices include: financial support for in-school, after school
and summer programs; financia aid; equipment donations; compe-
titions; hands-on research opportunities; mentoring and technical
assistance. Any of these options can be pursued unilaterally or in
concert with others.

Taking account of the findings of BEST’s Blue Ribbon Panels
on Pre-K-12 and Higher Education, as well as the experience of
BEST’s Blue Ribbon Panel on Workforce Diversity, exemplary
supply chain initiatives reflect four shared features: community
engagement, effective use of leverage points, capitalizing on
stakeholder strengths and a focus on results.

Community Engagement

QUALCOMM forged a community-based partnership to
improve the math performance of San Diego’s lowest
performing elementary schools. Joining forces with other
employers, the San Diego Unified School District and
San Diego State University, the partnership focused on giving
teachers the knowledge and confidence to deliver course
materials more effectively. Within two years, schools
participating in the partnership registered the highest gainsin
California on standardized math exams.

DuPont applied the same partnership principlesin
Delaware, using its resources and convening power to intro-
duce a hands-on science program in elementary schools
throughout the state. Within two years, this program lifted
scores on statewide science assessments across the board
while at the same time eliminating the achievement gap
between minority and non-minority students.

Create multipliers by engaging in partnerships Employers
should partner with major national and regional organizations —
such as the Boy and Girl Scouts, 4H and Junior Achievement —
to add strong science and technology components to their exist-
ing programs.

Hold universities accountable Employers should hold
universities accountable for producing more diverse technical
talent by giving priority to recruiting for new S& E talent from
those academic institutions who have accepted the BEST
Challenge, and demonstrated a strong commitment to encourag-
ing the full participation of women and underrepresented
minorities in the S& E workforce.

Improve public under standing of science and technology
and image of S& E careers The U.S. must make a national
commitment to improve public understanding of science and
technology, and create a positive and inclusive public image of
scientists, engineers and technical professionals.



Community engagement Communities provide a natural
framework for pooling resources and competencies because they
bring together al of the key institutions and stakeholders who must
be mobilized to develop more technical talent from underrepresent-
ed groups — parents, students, educators, civic groups and institu-
tions, foundations, employers and the scientists and engineers.

Community-based initiatives are often most effective when
they engage participants in active learning. Holding science
competitions in schools, coupled with career fair information and
workshops for families, is one such model. Providing the general
public with information about the use of science and engineering in
casual ways — an explanation of the physics used next to the roller
coaster, or offering information on nature walks about the flora,
fauna or topology of an area— provides science literacy that is
more accessible to laymen and that is relevant to everyday life.

Leverage points Effective supply-chain partnerships seek lever-
age points that create multiple impacts. One such leverage point is

Leverage

Merck’s nationally recognized Institute for Science
invests deeply and for the long term in training teachersin
school districts where the company has major research and
manufacturing facilities.

HENAAC (Hispanic Engineer National Achievement
Awards Corporation), draws upon its members as role models
to support awidely acclaimed bilingual program — Viva
Technology™ — to increase awareness of parents and middle
school students of the opportunities in science and engineer-
ing careers. The program vividly communicates both the
value and potential accessibility of these careers by awarding
“doctorates’ to all participants.

the professional development of pre-K-12 teachers, where corpora-
tions can have mgjor effect. Another critical leverage point is
parental engagement; outreach programs can help parentsto see
new opportunities for their children.

In higher education, the availability of financial assistance for
low-income students creates a powerful multiplier. Work-study
arrangements for these students, who are often compelled to work
while taking a full-time academic schedule, can fill a critical gap by
combining an earnings opportunity with meaningful research work.

Capitalizing on assets Standout collaborations build on the
strengths of the partners. In many cases, this meansinviting
potential career entrants into organizations to take advantage of
their technical and human resources.

A focus on results In today’s resource-scarce environment
supply chain partnerships must invest in initiatives that work and
where necessary apply pressure to insure that commitments to
diversity are honored. Exemplary organizations track recruiting,
retention and degree completion for underrepresented groups in the
institutions of higher education they support. Where needed, they
make clear that upping the numbers of graduates and increasing

faculty representation are expectations of long-term partnerships
with universities. To meet the national challenge, the measure of
effective collaboration is in building capacity.

Results: Companies Building Capacity

Microsoft’s High School Internship program was created in
1991 to open up long-term education and career opportunities for
inner city youth in the Puget Sound area through summer employ-
ment in large corporations. The program tracks participating
students through college, seeking to prepare and encourage them to
pursue careers in technology. Nationally, Microsoft has invested
more than $160 million in recent years to stimulate increased
interest among minorities and women in scientific and technical
fields. Its pipeline initiatives include partnerships with national
organizations, targeted scholarship and fellowship programs, and
wide-ranging pre-K-12 awareness initiatives.

Capitalizing on Assets

NASA's Project ACCESS recruits high-achieving
students with disabilities for internships at its centers peform-
ing research and aeronautical and space projects. The project
has reshaped the attitudes of managers and staff regarding the
capacity of these students to make substantial contributions.

The American Association for the Advancement of
Science sponsors ENTRY POINT! — an employers’ coalition
that also provide internships in science, engineering and tech-
nology for students with disabilities. To date, this program
has made more than 350 intern placements and has achieved
more than a 90 percent success rate of alumni working in
technical fields and pursuing degrees in graduate programs.

Bell Labs designed its Graduate Research Fellowship
Program for underrepresented groups around its strongest
asset — an on-site research and development experience
under the guidance of research scientists and engineers.
Beyond full tuition, fellowship participants spend an initial
summer at Bell Labs on a research project establishing face-
to-face relationships that provide encouragement and support
throughout their graduate education.

Intel has invested more than $700 million in education and
training activities outside the company since its founding and
contributed more than $100 million in 2002 alone. The Intel
Foundation, funded exclusively by Intel Corporation, supports
programs that advance math, science and engineering education,
promote women and underrepresented minorities entering science
and engineering careers and increase the effective use of technology
in education. Intel’s initiatives include professional development,
web-based resources and tools, science competitions, equipment
grants, scholarships and fellowships, community computer learning
centers and grants to support student achievement. The National
Awards for Excellence in Science, Mathematics, and Engineering
Mentoring recognize individuals and organizations that serve as
models in developing the nation’s human resources in technical
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fields. Selection criteria are rigorous, requiring demonstrated results
in number and diversity of students mentored to high school
graduation, bachelors, masters or graduate degree levels; evidence
that students who are mentored are successful in pursuing degree
objectives; substantive achievements in changing the educational
system to enable improved performance and advancement for
underrepresented groups; and demonstrated innovation that is
replicable. Intitutions also must demonstrate institutional
sustainability in structural changes or programs that are increasing
student retention and/or graduation rates, and a quality of
ingtitutional life that fosters the establishment of viable networks
that facilitate learning, contacts and career development. The
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Chapter 4

Recommendations

Employers full engagement is essential to move beyond piecemeal
and uncoordinated efforts into transformational change

address barriers to participation of women and underrepre-

sented minorities in the science, engineering and technology
workforce, and bolstering overall technical workforce develop-
ment. Yet despite these efforts, overall progress has been slow and
uneven, with little, if any, improvement during the last decade. In
1999, the U.S. S& E workforce remained 76.3 percent male and
81.8 percent whiter Women, underrepresented minorities and
persons with disabilities participated in the S& E workforce at
approximately the same rates in 1993 asin 1999. In one area—
computer science and engineering — women'’s participation in the
workforce actually declined, despite an enormous increase in
demand for computer scientists and engineers during this period.

A major reason for the glacial pace of change is that many of
the efforts that have proved most effective — such as mentoring
and |leadership development — succeed one person at atime,
requiring significant resources and years of support for each
individual’'s career development. While these interventions reach
many thousands of people nationwide, there is a pressing need
to replicate and expand the strategies and programs that are
most effective.

Employers have a critical role to play to ensure the U.S. has the
world's most talented, highly skilled and diverse S& E workforce.
Their full engagement and leadership is essential to move beyond
piecemeal and uncoordinated efforts and into transformational
change. Moreover, the challenge cannot be met one organization at
atime. The technology business community, academe, govern-
ment, and science and technology nonprofit organizations all must
work together on high-impact initiatives designed to promote
systemic change. Bold action, the commitment of significant
resources and an effective system of accountability for results are
needed to ensure S& E workforce excellence and diversity:

Several conditions must be met to make diversity a norm rather
than an exception in the U.S. technical workforce:

* S& E employers must get their own houses in order by making
the recruitment, retention, professional development and
advancement of women, minorities and persons with
disabilities atop priority within their own organizations.
Although the practices of the exemplary employers discussed
in Chapter 3 are a significant step in the right direction, only a
handful of organizations have made the transformational
changes necessary.

* S& E employers must reach beyond the boundaries of their
own organizations to adopt business practices that encourage
their partners and suppliers to make the same commitment.
Systemic change will occur only when hundreds of employers
and other key stakeholders embrace S& E workforce diversity

The exemplary employers discussed in Chapter 3 are helping

as atop priority. Today's diversity leaders must encourage
othersto join them.

» Employers must support and invest in a stronger educational
supply chain to produce the quality and quantity of workforce
entrants needed to sustain U.S. technological |eadership.

The key to broad adoption of these conditions is the creation
and maintenance of appropriate incentives. We recommend four
mutually reinforcing mechanisms that can be undertaken by a
coalition of government and business networks.

1. A public commitment, in the form of a standardized pledge
along the lines of the Sullivan Principles, by the leadership of
organizations involved in technical endeavors to contribute to the
creation and nurturance of the future S& E workforce, focusing on
broad outreach to al U.S. populations. This pledge is supported,
enabled and incentivized by three additional elements:

2. A workforce leader ship network, which provides incentive
through recognition and peer culture, and provides a venue for
sharing best practices.

3. Well-documented wor kfor ce development toolkits, which
encapsul ate state-of-the-art, research-based best practicesin aform
that is readily budgeted, adopted and measured.

4. A national award for science and engineering wor kforce
excellence, similar to the Malcolm Baldrige Award, recognizing
sustained achievement in equitable workforce development, which
provides models of best practice and incentivizes excellence
through recognition. Criteria are spelled out in Appendix 2.

The architecture of these recommendations, then, isatripod in
which an individual organization’s pledge is supported and sus-
tained by the network, toolkits and award, as sketched below:

We discuss each of
these four elementsin
turn.

1. Commitment

Chief executives of
technology-intensive
companies, university
presidents, state and
federal officials, and
leaders of science and
technology nonprofit
organizations and professional societies should make — or
renew — a public pledge to create and nurture a diverse, high-
ly skilled S& E workforce.

Successful programs start with visible leadership from the top,
backed up by high-performance work systems and programs,
financia resources and other types of support that permeate the




organization. Signing a pledge to support S& E workforce excel-
lence and following up that pledge with concrete action will send a
powerful message within each workplace and to other

employers and key stakeholders involved in S& E education

and workforce development.

To encourage leaders in industry, academe, government, and
science and technology nonprofit organizations to make a public
commitment to diversity, the Workforce Panel has developed the
BEST Challenge, included below. A roadmap for achieving the
BEST Challenge is at Appendix 1. It is based on the four principles
of excellence described in Chapter 3: ingtitutional commitment;
integrating diversity into organizationa strategy, processes and
culture; management accountability; continuous improvement to
achieve sustainability. In addition, the BEST Challenge covers
specific S& E diversity practices adopted by exemplary organiza-
tions: targeted recruitment; retention efforts, including support for
employee affinity groups and work-life programs; support for
career development and advancement; and partnerships with
customers, vendors and suppliers, educational institutions and
community organizations.

2. Network

A workforce leader ship network of committed public and
private sector leaders should be established to persuade key
stakeholdersto embrace S& E diversity, and to share their

The BEST Challenge

As an organization which endorses the BEST Challenge to
increase diversity and excellence in the science, engineering
and technology workforce, we commit to following principles:

Publicly support the goal of diversity and excellence in the
American science and engineering workforce within our
company, among our peers and partners with whom we do
business, and in the communities in which we operate.

Adopt and actively implement policies to promote excel-
lence and diversity in our workforce, and to integrate our
diversity goalsinto our overall business strategy.

Develop a system to communicate with internal and
external audiences our policies to promote diversity and
excellence in our science and engineering workforce.

Create an internal governance structure to ensure our
diversity initiatives have meaningful leadership, visibility,
sustainability, measurable goals and accountability measures.

Hold al levels of management accountable for living up to
our goals for excellence and diversity in our science and engi-
neering workforce by creating specific performance goals,
formal measurements of progress and systems of reward.

Reach beyond our organizational borders to promote
excellence and diversity in those partners with whom we do
business and in the educational institutions that prepare our
future employees and, to the extent possible, hold both
accountable for achieving diversity goals.

knowledge and successful practices with, peers, customers,
suppliersand other stakeholder groups.

Although many leading employers have made significant com-
mitments to developing a diverse, highly qualified S& E workforce,
and have implemented programs to improve the recruitment, reten-
tion, professional development and advancement of women and
underrepresented minorities, these activities have not yet reached
the critical mass needed for maximum impact. True systemic
change will occur only if and when many more S& E employers
and other key stakeholders embrace S& E workforce diversity as a
top priority, and make numerous changes both large and small
from business as usual.

A highly visible effort is needed to educate key leadersin
technol ogy-intensive companies, academe and government on the
need for S& E workforce diversity, and persuade them to take
action. A Workforce Leadership Network composed initially of
those diversity leaders who accept the BEST Challenge can play a
vitally important role in persuading others to act.

The most effective means of persuasion for each stakeholder in
the American S& E workforce system will be economic self-
interest. Leaders must be convinced that taking action to recruit,
retain, develop and advance their S& E workers — including
women and minorities — will benefit their organizations in
tangible ways. As discussed in Chapter 3, reducing the cost of
S& E employee turnover is one significant benefit.

Beyond articulating a compelling business case, encouragement
to support S& E workforce excellence must come from all direc-
tions — the public, parents, students, educators, government
officials, the private sector (including partners and suppliers), the
media and other opinion leaders — to create aloud and clear call
to action. Because the U.S. science and engineering educational
and workforce development systems are so interdependent, the
concerted action of one key stakeholder group can have great
influence to persuade other stakeholder groups also to take action.

Specific activities of the S& E Workforce Leadership Network
should include:

« Making public speeches about the importance of S& E careers

and professionals to the U.S. economy and society;

» Communicating with the media and other opinion leaders
about the S& E workforce challenge, including authoring
opinion pieces, meeting with editorial boards, and making
television and radio appearances;

« Participating in high-profile activities to encourage students to
pursue S& E careers, and engaging in other efforts to reach out
to students, teachers, parents, guidance counselors and others
who influence students’ career decisions;

« Communicating with peers, partners and suppliers to
encourage them to accept the BEST Challenge and make S& E
workforce excellence a top priority within their own
organizations;

¢ Counseling small groups of peers on the lessons learned from
their own diversity and workforce excellence initiatives; and

 Engaging in activities that help create an image of S& E
professionals as open and inclusive to women and minorities.



3. Toolkits

National models of S& E workplaces that are open and
inclusive should be developed and made widely available to
public and private employers of all sizes. Professional societies
or other non-profit organizations should act as honest brokers
to provide employer s with the right tools and information nec-
essary to implement successful S& E diver sity programs.

Once organizations make a commitment to create and nurture
their S&E talent, many lack the expertise and tools needed to
implement effective programs. Although there are many diversity
consultants and for-profit organizations that help organizations
develop and implement diversity programs, there is a need for an
honest broker to provide employers with the right tools and infor-
mation. Mechanisms also are needed to allow organizations to
share information and ideas effectively among themselves, and
employers need access to objective research and program evalua-
tions to understand what works, where and for whom.

These needs could be addressed by creating a one-stop
clearinghouse for quality information and tools to support S&E
diversity initiatives, including the following elements:

Resources directories A single web portal should be created
through which users can link to trusted, respected and reliable
resources on all aspects of S& E workforce diversity. A trusted
nonprofit organization should manage the portal and adopt neutral,
objective standards for including materials and resources that are
based on sound research, empirical and unbiased evaluation and
have demonstrated measurable results.

Case studies of best practices Although some case studies of
innovative organizational practices currently exist, acommon
framework for evaluating and reporting those case studies is need-
ed. In addition, many currently existing case studies do not provide
sufficient detail to offer useful guidance for others.

Toolkits and “how to” guides A few useful toolkits already are
available. For example, Technology Workforce Partners, a
nonprofit organization composed of many of the nation’s largest
information technology companies, has published the Leader’s
Toolkit on Diversity, offering step-by-step advice on all aspects of
designing, developing and measuring internal diversity programs.
The Society for Human Resources Management also offers
Finding Diversity: A Directory of Recruiting Resources to help its
members build diverse, capable organizations to create competitive
advantage. The Department of Energy has developed Diversity
Employment and Recruitment Sources and their Recruitment
Strategies: Building a Talented and Diverse Workforce that pro-
vides resources for organizations seeking to recruit a more diverse
group of S& E employees.?

4. Award

The federal government should create a national-level
award program modeled after the Malcolm Baldrige Award to
reward and encourage innovative practicesin S& E workforce
excellence and diversity.

The success of the Malcolm Baldrige Award demonstrates that
such recognition programs can create powerful incentives for trans-

formational change within organizations. There is a need for a
national national-level award for commitment to S& E workforce
excellence and diversity. Although several diversity award pro-
grams exist currently, most are based on subjective criteria and
opinion surveys, or may even alow organizations to nominate
themselves and assess their own performance.

Like the Malcolm Baldrige award, the national award should
based on objective, measurable criteria that evaluate organizational

Applying the Principles of Supply-
Chain Management to Diversity

Over the past decade, most mgjor U.S. firms have driven
down costs and improved quality by aggressively managing
all linksin their supply chain. The principle of supply-chain
management can also be applied to the challenge of creating a
strong and diverse science and engineering workforce. As
purchasers of knowledge-intensive products and services from
each other, users of the “product” of the educational system
and investors in university-based research, employers can
exert far-reaching influence by creating incentives for partners
and suppliers to embrace workforce excellence and inclusive-
ness.

Effective supply chain operating principles should include
the following:

» Federal agencies should place greater emphasis on diversity-
related criteriain the merit reviews of research projects they
fund. The National Science Foundation has led the way in
this regard by announcing that proposals that fail to address
its “broader impacts’ criteriawill not be reviewed. The
expanded use of such criteria has the potential to drive
systemic change within the research community.

» Companies have a comparable opportunity to reshape the
landscape by making clear up front that diversity is one of
the factors that affects their choice of R&D partners. An
unambiguous signal that inclusiveness matters is bound to
make a difference, especialy in the face of tightening
constraints on public sector research dollars.

» Government procurement processes should take fuller account
of technical workforce diversity. Beyond providing opportu-
nities to small business, and women- and minority-owned
businesses, state and federal agencies will improve service to
government by ensuring that all bidders have in place the
workforce capabilities that meet world class standards and
drawn upon a broad demographic base.

» Employers that accept the BEST Challenge should give
preferred status to vendors and suppliers who do the same.
By the same token, large organizations must play by rulesin
dealing with smaller suppliers. Smaller technology-intensive
firms with significant numbers of employees from
underrepresented groups can only flourish if their customers
observe their own codes of fair conduct.



performance on critical success factors, including: institutional
leadership and commitment; strategy development and implemen-
tation; work systems that enable S& E employees to achieve high
performance; the quality of S& E workforce development
opportunities; the quality of organizational metrics and systems of
accountability; a commitment to evaluation and continuous
improvement; levels of job satisfaction for S& E workers; and
organizational productivity and financial performance. Draft award
criteriaare included in Appendix 2.

Better Teachers. . . Better Results

America cannot strengthen the technical talent pool without
an ample supply of highly qualified, committed pre-K-12 teach-
ers of mathematics and science. The challenge to build and
maintain this group is a shared responsibility of government
policy makers, educators, private sector leaders and parents.

Although research confirms that strong teachers make a
defining difference in pre-K-12 student outcomes, their
chronic shortage in mathematics and science hits underserved
minority populations especially hard. More than 25 percent of
America’s current high school math and science teachers did
not major or minor in the subject they teach. In high-poverty
schools, that figure is nearly 50 percent.

This shortage reflects a classic mismatch between the
importance of qualified teachers and the priority we place on
creating aworld-class U.S. mathematics- and science-teach-
ing workforce. While there is no single solution to the prob-
lem, the component parts of a solution are widely understood.

First, we must recognize the social and economic value of
teaching pre-K-12 mathematics and science with rewards that
attract and retain highly qualified individuals whose zest for
teaching and learning inspires students to attain high levels
of achievement.

Second, colleges and universities must build a pre-service
teaching corps competent in mathematics and science aswell as
pedagogies that are attuned to the learning styles of all students.

Third, employers must make clear to educators at all lev-
els what knowledge and skills must be mastered in pre-K-12
to contribute to the U.S. innovation enterprise. Further, they
must treat the teacher corps as an integral part of that enter-
prise, and be prepared to contribute to it.

Fourth, public and private sector partnerships must build
teacher capacity through mentoring and role modeling.
Through these in-service activities the real life experiences of
scientists, mathematicians and engineers can enrich both the
professional development and classroom effectiveness of the
pre-K-12 teacher corps.
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Appendix 1
The BEST Leadership Pledge for Technical Workforce Development

As an organization which endorses BEST’s national call to
action for diversity and excellence in the science, engineering and
technology workforce, we commit to following principles:

« Support the goal of diversity and excellence in the American
science and engineering workforce within our company,
among our peers and partners with whom we do business, and
in the communities in which we operate.

« Adopt and actively advocate policies to promote excellence
and diversity in our workforce, and to integrate our diversity
goalsinto our overall business strategy.

« Develop a system to communicate with internal and external
audiences our policies to promote diversity and excellence in
our science and engineering workforce.

« Create an interna governance structure to ensure our diversity
initiatives have meaningful leadership, visibility,
sustainability, measurable goals and accountability measures.

« Hold al levels of management accountable for living up to
our goals for excellence and diversity in our science and
engineering workforce by creating specific performance goals,
formal measurements of progress and systems of reward.

» Reach beyond our organizational borders to promote
excellence and diversity in those partners with whom we do
business and in the educational institutions that prepare our
future employees and, to the extent possible, hold both
accountable for achieving diversity goals.

Guidelinesto Implement the

BEST L eadership Pledge

The BEST Leadership Pledge represents the principles which
we believe underlie meaningful success in accomplishing the goals
of excellence and diversity in the science, technology and engi-
neering workforce. Because implementation can promote or hinder
the achievement, what follows are a set of suggested specific prac-
tices an organization can adopt to advance its diversity goals.

Public support the goal of diversity and excellence in the
American science and engineering workforce within our company,
among our peers and partners with whom we do business, and in
the communities in which we operate.

1. Participation Participate actively and publicly ina
Workforce Leadership Network to promote excellence and diversi-
ty in our workforce, and to integrate our diversity goals into our
overall business strategy.

2. Communication Develop a system to communicate with
internal and external audiences our policies to promote diversity
and excellence in our science and engineering workforce.

3. Management strategy Create a business case that embeds
diversity into broader organizational strategy. This should include,
in as specific terms as possible, a discussion of the benefits the

organization has or can expect to accrue as a result of employing a
more diverse workforce, e. g. reduced turnover, broader perspec-
tives in the innovation enterprise, etc.

» Recognize and celebrate the achievements of women,
underrepresented minorities and persons with disabilitiesin
science and engineering careers in the organization.

 Support and work closely with employee affinity groups to
enhance recruitment among women and underrepresented
minorities, raise the internal profiles of existing women and
minority S& E professional's, and mentor younger colleagues
inside and outside the organization to increase their chances
for success.

* Use all available means to disseminate the organization's
gods and accomplishments, including websites and company
publications.

4. Governance Create an internal governance structure to
ensure our diversity initiatives have meaningful leadership, visibili-
ty, sustainability, measurable goal's and accountability measures.

« Designate high-level councils, working groups or other
senior-level teams to lead S& E workforce strategy
development and implementation, coordinate and integrate
efforts across the organization, and measure results.

» Review and regularly update our policies on hiring, retention
and advancement to eliminate barriers which may impede the
professional progress of science and engineering
professionals, with special attention to those which may have
unequal and detrimental impact on women and
underrepresented minority employees.

« Create greater career advancement opportunity for all S& E
professionals, including women and underrepresented
minorities, by adopting flexible policies such as promotion on
atechnical, rather than management, track, or by stopping or
delaying the tenure clock.

* Create or expand formal mentoring programs based on proven
design principles.

« Offer continuing education and training to keep al S& E
workers at the forefront of their disciplines.

 Support the work/life balance needs of the science and
engineering workforce with family leave, child care, elder
care, flex time, job sharing, telecommuting and volunteering.

5. Accountability Hold al levels of management accountable
for living up to our goals for excellence and diversity in our sci-
ence and engineering workforce by creating specific performance
goals, formal measurements of progress and systems of reward.

« Create clear and transparent procedures for promotion and
advancement of all employees, including those in our science
and engineering workforce.

* Create systems of reward and recognition within our
organization to encourage individuals and operating units to
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Appendix 1 (cont’'d.)

value diversity and create a culture of inclusion.

« Incorporate diversity and excellence goas into the

performance agreements of senior executives.

« Tie some portion of executive compensation to progress on

workforce excellence and diversity.

6. Leverage Reach beyond our organizational borders to pro-
mote excellence and diversity in those partners with whom we do
business and in the educationa institutions that prepare our future
employees and, to the extent possible, hold both accountable for
achieving diversity goals.

« Actively support organizations that focus on developing

science and engineering talent in schools and universities, and
among practicing professionals.

« Develop recruiting and mentoring partnerships with
Historically Black Colleges and with Minority Serving
Institutions.

« Offer internships, co-ops and scholarships for women,
underrepresented minorities and persons with disabilities who
are pursuing science and engineering careers.

« Build awareness about S& E careers by reaching out to K-12
students, emphasizing the particular needs of girls,
underrepresented minorities and children with disabilities.



Appendix 2

Criteria for a National Award for Science and Engineering Workforce Excellence

Applicants must describe how their organization meets each of the
following criteria:

Institutional Commitment

L eader ship

 Describe how senior leaders guide your organization
with respect to promoting S& E workforce excellence,
including measures to recruit, retain, develop and advance
your S&E professionals of all disciplines, ages and
educational levels.

« Describe both formal and informal programs for education
and training.

 Describe how senior leaders communicate and reinforce the
importance of S& E workforce excellence.

« Describe your organization’s system for building diversity in
your S& E workforce.

 Describe how senior leaders review organizational
performance with respect to diversity in your S&E workforce.

Social Responsibility
 Describe how your organization addresses its responsibilities
to the public, ensures ethical behavior and practices good
citizenship with respect to increasing the quality and diversity
of the American S& E workforce.

Strategic Planning

Strategy Development

 Describe how your organization establishes its strategic
objectives with respect to improving the recruitment,
retention, development and advancement of S&E
professionals, including women, underrepresented minorities
and those with disabilities. Describe how these strategic
objectives enhance your competitive position, overall
performance, and future success.

« Describe your strategy development process.

« Describe your key strategic objectives and your timetable for
accomplishing these objectives.

Strategy | mplementation
« Describe how your organization converts its strategic
objectives for promoting S& E workforce excellence,
including diversity objectives, into action plans.
» Summarize your organization’s action plans and related key
performance measures.

« List the S& E goals for your organization’s future performance

with respect to diversity in your S& E workforce on these key
performance measures or indicators.

Human Resources Development

Work System
 Describe how your organization’s work and jobs enable S& E
employees and the organization to achieve high performance.
« Describe how compensation, career progression and related
workforce practices enable S& E employees and their
organizations to achieve high performance.

Employee Learning and Motivation

« Describe how your organization’s S& E employee education,
training, and career development contribute to high
performance.

« Describe how your organization’s education, training, and
career development build employee knowledge, skills and
capabilities of women, underrepresented minorities and those
with disabilities in the S& E workforce.

Employee Well-Being and Satisfaction
« Describe how your organization maintains a work
environment and an employee support climate that contribute
to the well-being, satisfaction and motivation of al
individuals, including women, underrepresented minorities
and those with disabilities in the S& E workforce.

Partner and Supplier Relationships

Encour aging Partners/Suppliersto
Embrace S& E Workforce Excellence
« Describe how your organization reaches out to partners and
suppliers to encourage them to promote S& E workforce
excellence, including creating opportunities for women and
underrepresented minorities to pursue S& E careers.
« Describe the performance measures used by your organization
to measure the effectiveness of efforts by partners and
suppliers.

Science and Engineering Pipeline

Increasing the Number of Those in the Pipeline

« Describe how your organization reaches out to girls,
underrepresented minorities and children with disabilitiesin
the communities in which it operates, to interest them in
pursuing S& E careers.

« Describe the relationships your organization has built with
institutions of higher education of all typesto increase the
number of women, underrepresented minorities and those with
disabilities pursuing S& E careers.
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« Describe how your organization facilitates women,
underrepresented minorities and those with disabilitiesin
pursuing S& E careers.

Relationships with S&E Professional
and Student Organizations

« Describe how your organization builds relationships with
S&E societies, particularly those with focus on women, under
represented minorities and those with disabilities, to increase
their number pursuing S& E careers.

« Describe also how your organization determines the
satisfaction of these societies with respect to your efforts to
promote S& E workforce excellence.

Measurement, Analysis and
Knowledge Management

Measurement and Analysis of Organizational Performance
« Describe how your organization measures, analyzes, aligns
and improves its performance data and information related to
S& E workforce excellence (including diversity) at al levels,
and in al parts of your organization.

Information and K nowledge M anagement
 Describe how your organization ensures the quality and
availability of needed data and information related to S& E
workforce excellence (including diversity) for employees,
suppliers, partners and customers.
« Describe how your organization builds and manages its

knowledge systems relating to S& E workforce excellence and

diversity.

Results

Organizational Effectiveness Results

« Summarize your organization’s results in the recruiting and
retaining, and the career development and advancement of
S& E professionals, including women, underrepresented
minorities and persons with disabilities. Provide detailed
information of the measures of effectiveness your organization
uses, and describe your organization’s performance with
respect to each measure.

« Summarize your organization’s improvements in retaining
women, underrepresented minorities and those with
disabilities in your S& E workforce.

* Summarize your organization’s improvements in developing
your S&E professionals, including women, underrepresented
minorities and persons with disabilities.

* Summarize your organization's improvements in advancing
the careers of S& E professionals, including women,
underrepresented minorities and those with disabilities.

Financial Results

« Summarize how your organization’s investment in your S&E
workforce had impact on your company’s financial results.

Outside Recognition

« Describe the outside recognition your organization has
received for its efforts to create a diverse, high-performance
S&E workforce.
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BEST Blue Ribbon Panelists

Best Practices in Pre-K-12
Education

Alfred Berkeley (Panel Co-Chair)
Former Vice Chairman
NASDAQ

Shirley Malcom (Panel Co-Chair)
Head, Directorate for Education
American Association

for the Advancement of Science

Eugene Garcia (Expert Leader)
Dean, School of Education
Arizona State University

Allan Alson
Superintendent
Evanston Township High School

Raymond V. “Buzz” Bartlett
President and CEO
Council for Basic Education

Muriel Berkeley
President
Baltimore Curriculum Project

Manuel Berriozébal
Professor, Mathematics
University of Texas at San Antonio

Susan Brady
Director, Education Programs
Merck Institute for Science Education

Costello Brown
Professor of Chemistry
California State University Los Angeles

Patricia Campbell
President
Campbell-Kibler Associates

Douglas Carnine

Director, National Center to
Improve the Tools of Educators
University of Oregon

Elizabeth Cohen
Professor Emerita
Stanford University

Mike Cohen
President
Achieva, Inc.

Anthony Colén

Vice President

National Council of La Raza
Center for Community Educational
Excellence

Jacquelynne Eccles

Chair

MacArthur Foundation Research
Network on Successful Pathways
through Middle Childhood

Charles Eilber
President
Charles Eilber Associates

Stephanie Fanjul
Director of Student Achievement
National Education Association

Yolanda George

Deputy Director and Program Director
Directorate for Education and Human
Resources Programs

American Association for the
Advancement of Science

Kris Gutierrez
Professor
UCLA

Rebecca Herman
Senior Research Analyst
American Institutes for Research

Anthony Jackson

Vice President, Strategic Development
and Communications

The Galef Institute

Julia Lara
Deputy Executive Director
Council of Chief State School Officers

Leon Lederman
Nobel Prize Winner
Physics

Sharon Nelson-Barber
Director, Culture and Language
Education Program

WestEd

Babette Moeller
Principal Investigator
Education Development Center

Andrea Prejean

Senior Professional Associate in Science
and Mathematics

National Education Association in
Student Achievement

Linda Rosen

Consultant, former Math

and Science Advisor

U.S. Department of Education

Larry Rosenstock
Principal and CEQO
High Tech High, San Diego

Barbara Schulz

Consultant, Science Education
Partnership

Fred Hutchinson Cancer Research

Diane Siri
Superintendent
Santa Cruz County Office of Education

Marshall Smith
Program Director
The Hewlett Foundation

Virginia Stern

Director

Project on Science, Technology
and Disability

American Association for the
Advancement of Science

Sam Stringfield

Principal Research Scientist

Johns Hopkins University Center

for the Social Organization of Schools



Louise Sundin
President
Minneapolis Federation of Teachers

Mary Catherine Swanson
Founder and Executive Director
AVID

Shelly Wolff
President
National Society of Women Engineers

Best Practices in Higher
Education

Shirley Ann Jackson (Panel Chair)
President
Rensselaer Polytechnic Institute

Willie Pearson, Jr. (Expert Leader)
Chair, School of History, Technology
and Society

Georgia Institute of Technology

Margaret E. Ashida
Director, Corporate University Relations
IBM

Walter E. (Skip) Bollenbacher
Professor of Biology
University of North Carolina
at Chapel Hill

Salvatore “Tory” Bruno
Vice President of Engineering
Lockheed Martin’s Space Systems

Jane Zimmer Daniels

Program Director

Clare Booth Luce Program for Women
in Science and Engineering

The Henry Luce Foundation

Cinda-Sue Davis

Director, Women in Science
and Engineering Program
University of Michigan

Alfredo de los Santos, Jr.
Research Professor
Hispanic Research Center
Arizona State University

Mary Frank Fox

Professor, School of History,
Technology and Society
Georgia Institute of Technology

Judy R. Franz
Executive Officer
American Physical Society

Angela Ginorio

Associate Professor
Department of Women’s Studies
University of Washington

Evelynn M. Hammonds
Associate Professor, History of Science
Massachusetts Institute of Technology

Robert Ibarra
Office of the President
University of New Mexico

Alex Johnson
President
Cuyahoga Community College

Saundra Johnson

Executive Director

National Consortium for Graduate
Degrees for Minorities in Engineering

Wayne Johnson
Executive Director

Worldwide University Relations
Hewlett-Packard

Kenneth Maton
Professor & Chair
Department of Psychology
University of Maryland

Lionel “Skip” Meno
Dean, College of Education
San Diego State University

Carol B. Muller
Founder and Executive Director
MentorNet

Ken Pepion

Executive Director
Harvard University
Native American Program

Clifton Poodry

Director, Minority Opportunities

in Research Division

National Institute of General Medical
Sciences

James H. Stith
Director, Physics Resources Center
American Institute of Physics

Dan Sullivan

Corporate Executive Vice President
of Human Resources

QUALCOMM

Orlando L. Taylor

Dean, Graduate School of Arts
and Sciences

Howard University

Isiah M. Warner
Professor & Chair
Chemistry Department
Louisiana State University

Melvin R. Webb

Director, Program for Research
Integration and Support for
Matriculation to the Doctorate
Clark Atlanta University

Best Practices in the Workforce

Dan Arvizu (Panel Chair)
Senior Vice President
CH2M HILL Companies, Ltd

Paula M. Rayman (Expert Leader)
Professor
University of Massachusetts

Linda Cubero
Strategic Program Director
EDS

Harold Davis

Vice President

Preclinical Safety Assessment
Amgen, Inc.

Allan Fisher
President and CEO
iCarnegie, Inc.

C. Michael Gooden
President and CEO
Integrated Systems Analysts

Mike Guyton
Vice President of Administration
Oncor Group

Paul Hanle
President
Biotechnology Institute

Thomas Kochan

George M. Bunker Professor of
Management

Sloan School of Management, MIT

Margaret “Penny” Lane

Former Director, Program on
Diversity in Engineering

National Academy of Engineering

Catherine Mackey

Senior Vice President

Global Research and Development
Pfizer, Inc.

Vivian Pinn

Director, Office of Research
on Women’s Health
National Institutes of Health

Joyce Plotkin

President
Massachusetts Software
and Internet Council

Lura Powell
Director
Pacific Northwest National Laboratory

Una S. Ryan
President and CEO
AVANT Immunotherapeutics, Inc.

Robert L. Shepard
Founding Executive Director
Science and Engineering Alliance

Ray Smets
President

Sniffer Technologies
Network Associates

Katherine Tobin
Taylor Nelson Sofries Intersearch

Claudette Whiting
Senior Director of Diversity
Microsoft

Charla K. Wise
Vice President of Engineering
Lockheed Martin Aeronautics Company

Project Integrators

Cathleen A. Barton
U.S. Education Manager
Intel

Suzanne G. Brainard

Executive Director

Center for Workforce Development
University of Washington

Daryl E. Chubin

Senior Vice President
National Action Council

for Minorities in Engineering

Manuel N. Gomez
Vice Chancellor, Student Affairs
University of California, Irvine

Joyce Justus
Chair Emeritus, Department of Education
University of California at Santa Cruz

Shirley M. McBay
President
Quality Education for Minorities

Anne Pruitt-Logan
Scholar-in-Residence
Council on Graduate Schools

Carlos Rodriguez
Principal Research Scientist
American Institute for Research

Sue Rosser
Dean, Ivan Allen College
Georgia Institute of Technology

Claibourne D. Smith

President

Delaware Foundation for Science
and Math Education

Wanda E. Ward
Deputy Assistant Director
National Science Foundation

William Washington
Director, Program Development
Lockheed Martin Corporation

Lilian Shiao-Yen Wu

Chair, Committee on Women
in Science and Engineering
National Academy of Science

BEST Staff

John Yochelson
President

Anne Crossway
Executive Vice President

Brenda Sullivan
Communications Director

Robb Henderson
Research Associate

Wanda E. Ward
Chief Advisor 2001-2002

BEST would like to thank

Gary Shaw, president of

Metro San Diego Communications,
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contributing editor Joanne R. Gribble,
Ph.D., production director im Matta
and production assistant Taunya
Pichitino for their fresh eyes and talent.
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