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Office of Health, Safety and Security

The Office of Health, Safety and Security (HSS) is the Department of Energy's (DOE) corporate
organization responsible for health, safety, environment, and security; providing corporate leadership
and strategic vision to coordinate and integrate these vital programs. HSS is responsible for policy
development and technical assistance; corporate analysis; corporate safety and security programs;
education and training; complex-wide independent oversight; and enforcement. The Chief Health,
Safety and Security Officer advises the Secretary and the Deputy Secretary on all matters related to
health, safety and security across the complex.

Through its research on sustainability and industry’s successful use of its concept, HSS has a clear
idea of the types of organizations with which it would be beneficial to collaborate on sustainability.
Such outreach efforts provide a cooperative advantage of sustaining an organization’s efficiency and
vitality by bringing together creative thought and diverse viewpoints toward common goals while
demonstrating leadership’s commitment to listening to and reflecting the concerns and issues of its
shareholders and stakeholders.

As the first phase of its outreach efforts, HSS created a Focus Group forum. The HSS Focus Group
forum integrates senior HSS managers from across the organization to discuss and address topics and
issues of interest to DOE managers and stakeholders. The objective of the Focus Group is to establish
a means for responding to questions and concerns regarding HSS initiatives and activities for
improving, the health, safety, and environmental and security performance within the Department and
to maintain an ongoing dialogue with involved parties supportive of these efforts. HSS believes an
outcome of these continuing discussions and collaborations will be improved worker health and safety
programs and the solidification of a safety culture at DOE sites.

Glenn S. Podonsky
Chief Health, Safety and Security Officer




HSS Visiting Speaker Program

The next phase of HSS outreach activities is the creation of the Visiting Speaker
Program. The Visiting Speaker Program consists of presentations by leaders
drawn from a variety of disciplines to include business, organizational theory,
performance management, sustainability, and organizational resilience, made to
HSS management and selected attendees from other interested organizations
(i.e., Office of Science, Office of Environmental Management, and the National
Nuclear Security Administration).

The program is intended to focus agency attention at the management level to
the emerging challenges and issues threatening the national security and
economic prosperity of the United States. DOE’s mission, supported by HSS
and other agency organizations, requires the most efficient and resilient
leadership and organizational structure for successful mission completion and
the continued safety, security, and prosperity of the nation. By inviting and
having presenters from the wide range of public and private sector organizations,
HSS is encouraging the transformation of government and demonstrating the
various stages for change. This includes understanding the depth of the global
issues, need for change, tools and means for transformation, and knowing the
appropriate performance measurements to determine success and implement
evolving management initiatives.




Compete.

Council on
Competitiveness

\



The Skills Imperative

COMPETE 2.0 TEAM

Debra van Opstal, Senior Vice President for Programs and Policy
Chad Evans, Vice President for Strategic Initiatives

Bill Bates, Vice President for Government Affairs

James Knuckles, Research Associate

THE COUNCIL ON COMPETITIVENESS is a nonprofit, 501(c) (3)
organization as recognized by the U.S. Internal Revenue Service. The Council's
activities are funded by contributions from its members, foundations, and project
contributions. To learn more about the Council on Competitiveness, visit
www.compete.org.

COPYRIGHT © 2008 Council on Competitiveness

This publication may not be reproduced, in whole or in part, in any form beyond
copying permitted by sections 107 and 108 of the U.S. copyright law and excerpts
by reviewers for the public press, without written permission from the publishers.

ISBN 1-889866-38-5

DESIGN Soulellis Studio

Printed in the United States of America




Compete 2.0

Thrive.

The Skills Imperative

1

Compete.

Council on
Competitiveness

Debra van Opstal

Senior Vice President, Programs and Policy
Council on Competitiveness






The Skills Imperative
Table of Contents

Letter from the President 4
Compete 2.0: Skills Advisory Committee 5
Key Take-Aways 5
Creating the Context 7
Skills Strategies for the Future
Untapped Opportunities 12
Service Economy Skills 18
The Innovation Advantage 22
Skills for Sustainability 28
Last Thoughts 32
Notes 33
Council on Competitiveness Board, Executive Committee,
General Membership and National Affiliates 35
Council on Competitiveness Staff 38
About the Council on Competitiveness 39

Compete 2.0: Program Leadership 40



4 Council on Competitiveness The Skills Imperative

Letter from the President

On behalf of the Council on Competitiveness,

| am pleased to release the first report in our
Compete 2.0 series, Thrive: The Skills Impera-
tive. This report provides a compelling, short
and easily accessible analysis of the key trends
underpinning future skills challenges and oppor-
tunities in the United States. Drawing upon the
Council's leadership in innovative capacity, Thrive is
the first in a series of targeted benchmarking reports
published by the Council's Compete 2.0 Initiative.
These reports will illuminate key areas of competi-
tive advantage for Americans to succeed in the 21st
century and provide an important framework for
charting a path to prosperity for American citizens.

Grounded in the Council's overall policy agenda,

the Compete 2.0 Initiative was launched in January
2008 to dive deeper into some of the key issues

at the cutting-edge of global competitiveness that
the Council highlighted in its 2006 Competitiveness
Index: Where America Stands: skills; manufactur-
ing; financial markets; infrastructure; and healthcare.
With the Compete 2.0 Initiative, the Council will set
a concrete action agenda to ensure that the United
States can compete in the 21st century. To achieve
this, the Council will publish benchmarking reports
for each of these areas over the next two years

and convene a series of outreach events centered
on each report, targeting a diverse audience. Com-
pete 2.0 will culminate with the publication of the
Council's 2009 Competitiveness Index.

For this initiative, the Council convened a diverse
and distinguished group of thought leaders from
industry, academia and labor. We are very grateful

to these advisors for so generously giving us their
time and wisdom, providing guidance and feedback
on this report, and serving as spokespeople for

the initiative’s outreach efforts. | would also like to
acknowledge the Council's Compete 2.0 team for
their outstanding work: Debra van Opstal, senior vice
president for programs and policy; Chad Evans,

vice president for strategic initiatives; Bill Bates, vice
president for government affairs; and James
Knuckles, research associate.

The United States is approaching a tipping point as
the competition becomes ever more innovative, and
the Council's Compete 2.0 Initiative will address
how the United States can harness its intellectual,
financial, entrepreneurial and human capital to en-
sure prosperity for all Americans in the 21st century.
As we move forward, we welcome your participation
and support.

Sincerely,

Deborah L. Wince-Smith
President



Key Take-Aways

The United States Needs a National Skills Agenda

During a time of turbulence and transition—driven by globalization,
accelerating technological change, and volatility in global energy,
currency and financial markets—America needs a national skills
agenda to compete globally and to ensure a rising standard
of living for its citizens.

National and Global Demographic Trends Are Raising Red Flags
Slowing growth of the U.S. workforce has the potential to slow
economic output if productivity does not increase. Lack of adequate
reading and math skills among new U.S. workers compounds this
challenge. At the same time, hundreds of millions of educated for-
eign workers are entering the global workforce and competing for
jobs that are increasingly vulnerable to offshoring.

Four Critical Skills Strategies for the United States

Meet the Demand for Middle Skills

Middle-skilled jobs represent the largest number of total openings
in the United States until 2016, and the United States is failing to
adequately train Americans to take advantage of this opportunity.
These jobs do not always require a college degree, but most require
training, technical sophistication and initiative. They pay well and

do not offshore easily.

Build Service Economy Skills

More than three-quarters of all jobs in the United States are in the
service economy, yet many policymakers view them as low-skill,
low-wage options. In fact, the service sector is driving demand for
more complex and creative skill sets—including problem solving,
communications, entrepreneurship, computational analysis, collabo-
ration and teamwork.
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Compete for Innovation Advantage

Simply saying America needs more scientists and
engineers is no guarantee that the United States
can compete successfully in a global economy in
which many nations have copied our model. Policy-
makers must recognize that the margin of advantage
will flow from the fusion of cutting-edge capabilities
with entrepreneurial, creative and interdisciplinary
talent. Four potential areas to start with to create
competitive advantage:

* More integrative scientists and engineers
* More entrepreneurial scientists and engineers

* More business-savvy service scientists
and engineers

* More computational scientists and engineers
to leverage America’s IT advantage

Create Skills for Sustainability

Sustainability will become a more important determi-
nant of global hiring and investment patterns. Where
new and growing companies locate and where jobs
are created will depend in large measure on which
countries successfully anticipate these opportunities
and take steps to educate and train workers in these
fields. America must get out front and move fast to
develop the talent and skills workforce to capture
these opportunities.

Competing in the Global Economy

Globalization is a game-changer. The competition
has evolved and the playing field is more competi-
tive. Global enterprises and networks that transcend
national boundaries, hundreds of millions of middle-
class consumers that reside outside the United
States, and millions of new, sometimes highly
credentialed workers whose average salaries are
typically lower than the average American salary,

all increasingly shape and mold the world’s competi-
tive landscape.

The United States’ human capital, entrepreneurial
culture and can-do spirit are some of the nation’s
strongest assets. But America will need new and
proactive skills for success to ensure that we
optimize those assets.

These Choices Are Ours to Make.
The Future Is Ours to Lose.



Creating the Context

As in the past, America today faces a period of
economic transition and turbulence. Globalization
and trade deficits, unprecedented competition in
the world economy, an accelerating pace of technol-
ogy change, and volatility in energy and financial
markets pose great economic challenges as well

as opportunities. There is no question that America
needs to respond.

America’s strength lies in a spirit that says: “The
difficult we do immediately; the impossible might
take a little longer”' America should concentrate its
ingenuity, innovation and pragmatism on creating
the strategies that will enable the country to com-
pete successfully in the 21st century.

Some of the most critical strategies must focus
around talent and skills—to ensure that America’s
workers have the tools to compete against anyone,
anytime, anywhere in the world. In the emerging
global economy of the 21st century, human capital is
becoming the dominant competitive differentiator—
for countries, companies and citizens.

Thrive: The Skills Imperative lays out a roadmap of
the skills priorities for Americans to prosper in the
jobs of the future.

Wanted: A National Skills Strategy

There are major demographic, educational and
technological changes underway that could impede
America’s economic growth in the decades ahead:
slowing growth in the U.S. workforce and flatten-
ing growth rates in educational attainment; growing
competition from skilled workers around the world;
and the ability to locate operations around the world
wherever the right skills, infrastructure and incen-
tives exist. A national skills strategy could mitigate
many of these trends. Such a strategy has become
an imperative to ensure that Americans have the
skills to respond to current demands and to ensure
that global companies invest in the United States.
The trajectories and potential impact of each of
these trends are briefly described in this report.

Economic Impact of a Slower Growth Workforce
For more than five decades, a growing labor force
was one of the key drivers of the expanding U.S.
economy. Driven by the baby boom generation

and the entry of women into the workforce, the
sheer growth of new entrants grew the economic
pie by about 1.7 percent each year between

1948 and 2001.2
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Falling Off the Flat Earth?

Norman R. Augustine
Retired Chairman & CEO
Lockheed Martin Corporation

Global leadership has come to be accepted by many Americans as our
country’s birthright. However, we would be wise to keep in mind that in the
16th century, it was Spain that was the dominant nation; in the 17th century,
it was France; in the 19th century, it was England; and in the 20th century, it
was America. The book hasn’t been written on the 21st century yet, but it is
clear that no nation has an entitlement to the future.

The United States is entering a global era in which Americans will have to compete
for jobs in a global marketplace—not only with their neighbors down the street,
but with highly motivated, highly capable, increasingly well-educated individuals from
around the world. The change stems from what some have called “The Death of
Distance” In the last century, breakthroughs in aviation created the opportunity to
move people and goods rapidly and efficiently over very great distances. In the early part of the present
century, we are approaching the point where the communication, storage and processing of information
are nearly free. That is, we can now move not only physical items efficiently over great distances, we can
also transport information in large volumes and at little cost.

In short, there is no longer a there, there—there is now here.

What does it mean for the average American that jobs throughout the food chain of employment will be just
a mouse-click from candidates around the world? What does it mean—to cite one of many examples—that if
you have a CT scan in a U.S. hospital it is likely to be read by a radiologist in either Bangalore or in Austra-
lia? As the Red Queen told Alice in Through the Looking Glass: “It takes all the running you can do to stay
in the same place. If you want to go somewhere else, you must run twice as fast as that” And indeed that's
where we find ourselves.

Today, it is possible that our nation’s adult generation will, for the first time in history, leave their children and
grandchildren a lower sustained standard of living than they themselves enjoyed. Should that occur, it will
be the consequence of a collective failure to respond to the increasingly clear signals that are emerging
and indicate that we have entered a new era, a global era, an era in which Americans must compete in the
marketplace not merely with each other but with highly qualified people around the planet. It will represent
a change of seismic proportions with commensurate implications for America’s economic well-being,
national and homeland security, health care and overall standard of living.

Is American Falling Off the Flat Earth? National Academy Press, 2007



1. Slowing Workforce Growth Could Impede Economic Growth

Source: United States Bureau of Labor Statistics, Monthly Labor Review, 2007
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However, the contribution of a growing labor force
to economic growth will fall during the next decade.
Growth in the labor force is slowing down as baby
boomers retire and participation rates (especially
by women) level off. According to the U.S. Bureau
of Labor Statistics, labor force growth will slow to
below 0.5 percent by 2020 before increasing again
to only around 0.5 percent by 2040.2

If the U.S. economy must rely on fewer workers to
sustain growth and support baby boom retirees, then
those workers must become more productive if they
are to preserve their living standard and that of their
fellow citizens. Absent accelerating improvements in
productivity, a slower growing workforce could put a
drag on future GDP growth.

Flattening Growth of Educated Workers

The economic impacts of slower growth in the labor
pool can be offset by improvements in technology
infrastructure that enhance productivity, by higher
quality skills or skills better matched to demand, or
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by game-changing innovations that open up new
high-value markets.* Higher education and skills
tend to make workers more productive.®

For most of the 20th century, education drove steady
increases in workforce quality; in every successive
generation, the workers entering the labor force
were more educated than those they replaced. That
influx of better educated workers allowed employ-
ers to exploit new technologies and create flexible,
adaptable workplaces that could respond better to a
more dynamic business environment.®

But the growth rate in the number of educated
workers entering the workforce is beginning to flat-
ten. Between 1980 and 2000, the increase in the
number of workers with more than a high school
education was 19 percent. For the next 20 years,
the growth in educated workers is expected to slow
to just 4 percent. Indicators point to a mismatch be-
tween the demand for higher skills and the supply of
skilled workers.”
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The Global Skills Competition

Perhaps the most profound change is the growth in educated and skilled workforces around the globe.
Today, American workers at every skill level—from low-wage, low-skilled to high-wage, high-skilled—face
growing competition from workers around the world.

The global labor supply effectively quadrupled between 1980 and 2005. For example, China’s labor force—
those working or looking for work—reached nearly 800 million in 2005, more than five times the size of
the U.S. labor force. China’s manufacturing employment alone exceeds the manufacturing employment of
the entire G7 by 30 million workers. The entry of lower-wage workers from Eastern Europe and the former
Soviet republics is also changing the dynamics of the global labor pool®

2. A Growing Global Talent Pool Competes for Jobs

Source: Council on Competitiveness, Competitiveness Index: Where America Stands

Large professional workforce in emerging markets

YOUNG PROFESSIONALS, 2003, THOUSANDS

Engineers Finance/ Life Sciences Analysts
Accounting Researchers

China 1,589 945 943 202

United States 667 1615 852 175

Russia 486 1082 108 Al { Emerging Markets
Japan 317 702 180 95

Philippines 290 423 14 16

Brazil 158 359 75 16

UK. 150 165 100 27 < Developed Economies
Germany 128 137 31 26

Mexico 115 319 23 8
Poland 82 231 25 22
Canada 81 150 89 18
Malaysia 49 83 19 11
Hungary 27 59 2 1

Ireland 22 32 4 3
Czech Republic 15 33 2 5

The Offshorability Factor

In lock step with the rise in global workforce skills are technological advances, particularly in telecommuni-
cations, software and information distribution, that make it easy to do business anywhere in the world. If a
product, service or process is routine or can be broken down into a series of rules; if it can be digitized or
reliably codified, it becomes a commodity. And its production is easier every day to ship digitally and rapidly
to workers and consumers in other locations around the globe.

Princeton economist Alan Blinder notes that the offshorability factor should play a role in determining what
kinds of skills to cultivate for national competitive advantage.



3. Jobs Requiring High Skills Are Becoming More Vulnerable to Offshoring

Source: IMF World Economic Outlook, April 2007
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Although commodity production lines have been going to low-wage countries for decades, the ability to off-
shore highly skilled jobs—radiology, engineering, accounting, computer programming—is a relatively newer
trend. Increasingly, the critical distinction may no longer be between high-skilled and low-skilled jobs. Both
are now offshorable.

Blinder postulates that, in the future, the dividing line might fall between occupations that can be performed
at a distance with little or no diminution in quality and those that cannot. By that definition, as many as
30-40 million U.S.-based jobs might be vulnerable to offshoring.®

Bottom Line
As Compete 2.0 advisor Joseph Bordogna notes:

Civilization is on the brink of a new economic world order. The big winners in this increasingly fierce

global reach for leadership will not be those who simply make commodities faster or cheaper than the
competition, ultimately leading to a downward spiraling competition for low wages and lower margins.
Rather, the winners will be those who develop talent, techniques and tools so advanced, that reaching

a dimension of innovation beyond competition is ensured.”

Increasingly, America needs to think in terms of fostering training, educational programs and man-
agement systems that empower technology workers, build from its uniquely entrepreneurial culture,
reinforce leadership in service industries with scientific discipline and data, and create unquestioned
superiority in cutting-edge fields like nanotechnology, biotechnology, cognitive science, and information
science and engineering. It means creating a workforce that is able and empowered to act on insight
and experience, and an innovation system that is continually poised to deploy great ideas.
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Skills Strategies for
the Future

America must be more strategic about charting the path of future opportunities for workers,
prioritizing around skills that do not offshore easily and are hard-to-replicate, that enable a faster
pace of innovation, and that are emerging with new technologies and industries. Key areas of
opportunity for the future prosperity of America’s workers include:

Untapped Opportunities

Service Economy Skills

The Innovation Advantage
Skills for Sustainability

Untapped Opportunities

The U.S. Bureau of Labor Statistics estimates that between 40 percent and 45 percent of all job openings
in the economy through 2014 will be in middle-skilled occupations, compared to one-third in high-skilled
occupations and 22 percent in low-skilled service occupations."" As professor Harry Holzer of the George-
town University Public Policy Institute observes, many of these jobs do not offshore easily and pay relatively
well. And a number of these occupations face critical shortfalls in skilled workers.'?

Two trends affect this job category significantly. Retiring baby boomers will create large vacancies in the
low- to middle-skilled jobs. And immigrants are likely to fill the bottom- and top-skilled jobs more easily than
those in the middle. Together, these trends will leave growing shortages of workers for middle-skilled jobs—
those that require postsecondary education and training, but not necessarily a bachelor's degree.'



4. The Growth in Middle-Skilled Jobs Creates New Workforce Opportunities

Source: United States Bureau of Labor Statistics, Employment Projections
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Short-term Shortages of Middle Skills

More than 80 percent of corporate respondents in the United States to a Deloitte survey commissioned by
the National Association of Manufacturers indicate they are experiencing shortages of qualified workers
overall—and more than 90 percent indicate moderate to severe shortages of skilled production employees,
including machinists, craft workers and technicians.'

A 2007 survey of U.S. employers by Manpower Inc. indicates
that technicians, mechanics and machine operators remain
among the 10 top critical talent shortages.'®

1. Sales Representatives 6. Truck Drivers—Freight
2. Teachers 7. Drivers—Delivery

3. Mechanics 8. Accountants

4. Technicians 9. Laborers

B.

Management 10. Machine Operators
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Musings of a Maintenance Evangelist

Joel Leonard
Founder
Skill TV

“No one wants to work in the boiler rooms,

No one wants to work with the tools.

The nation’s youth are taking the easy way out,
There'’s no one left to fix our schools.
Maintenance technicians are "bout to retire,
Company executives got no one to hire,

How safe does it make you feel?

How safe does it make you feel?”

“The Maintenance Crisis Song” by Joel Leonard

Many experts, including myself, believe that America is in the midst of a major maintenance crisis
caused by: 1) the millions of retiring skilled maintenance technicians and maintenance profession-
als; 2) lack of interest by future generations; 3) companies that are installing increasingly complex,
new equipment with no or minimal budget allocated for additional training; and 4) old equipment
that continues to age and requires more maintenance. A perfect maintenance storm is brewing—
and is forming largely under the radar screen.

The basic question that every company should be asking is: “What is the product of the maintenance depart-
ment?” The typical answer will be reactive—to repair broken equipment. But the real product of the main-
tenance department is not repair; it is capacity. Even as companies are substituting technology for labor in
machine operations, they need more maintenance workers for the machines themselves. The highly sophis-
ticated automated systems require even more care and attention to keep the plant running at optimal levels.

When people think of this field, they see Bubba and Skeeter. But the maintenance stereotype of grease
monkeys is way off the mark. Companies now need technicians not just for mechanical systems, but also for
electrical and electronic control systems as well as sophisticated predictive maintenance technologies like
vibration analysis, ultrasonic leak detection and infrared thermography.

Business and government leaders need to remember that as they strive to fund bleeding-edge ideas to get
cutting-edge results and competitive advantages in a global marketplace, they also must polish the rusty
edge of business. We cannot neglect the proper maintenance of the hydraulic, electronic and electrical sys-
tems that sustain us today as we strive to develop biotech and nanotech solutions for tomorrow. If we can
become the “Reliability Nation” by building a strong foundation of skilled technicians, uptime performance
and rapid recovery strategies, our economy will grow and more high-paying jobs will be created and cap-
tured in the United States.



Looming Shortfalls

Demand for these types of skills will only grow dur-
ing the next decade with the retirements of current
workers. For example:

Maintenance Workers

For every 10 workers who retire, there are only
three to seven to replace them, creating a shortage
of skilled men and women who are trained to keep
complex machines operating.'®

Auto Mechanics

The Bureau of Labor Statistics forecasts that auto
repair shops nationwide face an annual shortage of
about 35,000 auto technicians through 2010."

Welders

According to the American Welding Society and
other industry research, average welders are in their
mid-fifties, with many approaching 60 years old.
Estimates suggest that more than half of the indus-
try’s highly trained workforce is nearing retirement,
creating a potential shortage of more than 200,000
skilled welders by 2010."®

Electric Power Workforce

The average age of the power workforce is nearing
50—half of the country’s 412,000 power workers
are expected to retire in the next 10 years. A 2004
Edison Electric Institute survey shows that approxi-
mately 20 percent of the electric transmission work-
force is expected to retire in the next five years.'

The society that scorns excellence in plumbing
because plumbing is a humble activity, and
tolerates shoddiness in philosophy because
philosophy is an exalted activity, will have neither
good plumbing nor good philosophy. Neither

its pipes nor its theories will hold water.

John Gardner, former Health, Education and Welfare Secretary

The importance of these technology workers to the
economy is growing in lock step with the sophistica-
tion—and fragility—of today’s technology-based
civilization. Increasingly, these jobs demand a capa-
bility to work with complex tools and systems. Tech-
nology workers need to be astute and anticipatory—
able to spot problems and prevent potential failures.
They need to be experienced and empowered, able
to leverage their knowledge to propose improve-
ments and even innovations. They keep the technical
infrastructure of the nation humming.

Bottom Line

Many of these jobs pay well, often well above the
national average.?’ The time has come to stop
thinking of them as blue collar, and start thinking
of the people as technology workers. These posi-
tions create solid career opportunities for millions
of Americans. Community colleges must become
an integral partner in expanding the technology
workforce. And the nation must put a high priori-
ty on ensuring public-private partnerships to fund
adequate training programs for what are likely to
emerge as critical shortages.
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5. Many Middle-Skilled Jobs Pay As Well As Jobs Requiring a Bachelor’s Degree

Source: United States Bureau of Labor Statistics, Employment Projections, 2006-16

Jobs Requiring Training,
a Vocational Award or
an Associate Degree

Jobs Requiring a

Bachelor’s Degree

2006 Median
Annual Wage

Air Traffic Controllers

General Operations Managers

Nuclear Power Reactor Operators
Police & Detectives Supervisors
Radiation Therapists

Nuclear Technicians

Elevator Installers & Repairers

Dental Hygienists

Detectives & Criminal Investigators
Registered Nurses

Locomotive Engineers & Operators
Flight Attendants

Aerospace Technicians

Telecom. Equipment Installers & Repairers

Services Sales Representatives

Fire Fighters, Inspectors & Investigators
Police & Sheriff’'s Patrol Officers

Aircraft Mechanics & Service Technicians
Construction & Building Inspectors
Electricians & Plumbers

Industrial Machinery Mechanics

Airline Pilots & Copilots
Nuclear & Chemical Engineers

Computer Software Engineers

Environmental Engineers

Civil Engineers

Financial Analysts

Personal Financial Advisors
Architects (excl. landscape & naval)

Logisticians

Orthotists & Prosthetists
Landscape Architects
Conservation Scientists
Accountants & Auditors

Food Scientists & Technologists
Multi-media Artists & Animators

Surveyors

Secondary School Teachers

Editors

Elementary & Middle School Teachers
Forensic Science Technicians
Kindergarten Teachers

Probation Officers

$70,000+

$60,000

$50,000

$40,000

Note: 1) Not all occupations within a wage range are listed; 2) Only occupations projected to
experience growth between 2006 and 2016 are shown; 3) “Jobs Requiring... or an Associate
Degree” include only those whose most significant source of education and training comes
from moderate or long-term on-the-job training, work experience in a related occupation, a
postsecondary vocational award or an associate degree; and 4) Occupations listed under “Jobs
Requiring a Bachelor’'s Degree” do not require education beyond a bachelor’s degree.



The Changing Landscape of Education

Judith F. Cardenas
President
Lansing Community College

Workforce development, a key role of the comprehensive community col-
lege, is about more than just providing training for existing jobs. It is about
building capacity for new jobs, about developing an educated and entrepre-
neurial population, and about creating ladders for learners to access learning
throughout their entire lives. It is tied tightly to the community college/four-
year transfer function, community responsiveness and developmental course-
work roles of colleges. These functions bundled together create a strong
response to community needs.

Workforce and economic development activities are fueled both by those who are
creating work and by those who need work. This urgency reminds me of an African
proverb from Thomas Friedman'’s book about the changing nature of work, found in
an American auto parts company in China:

Every morning in Africa, a gazelle wakes up.

It knows it must run faster than the fastest lion or it will be killed.
Every morning a lion wakes up.

It knows it must outrun the slowest gazelle or it will starve to death.
It doesn’t matter whether you are a lion or a gazelle.

When the sun comes up you better start running.

As leaders in today’s higher education system, community colleges must be aware that the importance of
working with their communities to prepare for the race is more critical than ever. However, our definition
of community has drastically changed. We are no longer able to define community as merely our local and
immediate community. Our global and competitive world has now become our new community.

Leaders throughout our nation are rethinking their position related to globalization within the construct
of our academic systems. Creating programs which foster entrepreneurship, agility, cultural sensitivity and
productivity will be required in order for the U.S. to stay competitive and ahead in our changing world.

Through the creation of strategic partnerships, private/public collaborations and integration of best practice
models from corporate America, colleges can begin to transform themselves into highly credible, account-
able and competitive centers of excellence. Colleges must look for new ways of forging partnerships and
redefining their mission.

Our educational landscape is changing, and our world is changing. We must wake up every morning and run
together as fast as we can.
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Service Economy Skills service jobs are in the highest skill category of pro-
fessional, technical, managerial and administrative

occupations which tend to be knowledge-intensive,
using the latest collaboration and communications
technologies.?®

People sometimes have a misconception that most
service jobs are low-skilled, low-wage, no-benefits
jobs in fast food joints and beauty parlors.

But it is time for a reality check. During the period
that America was making a transition to a service
economy, the GDP more than doubled from

$6 trillion in 1991 to nearly $14 trillion today, and
the economy accommodated millions of new
college graduates.”!

Services account for 75 percent of all jobs in the
United States today. And virtually all of the projected
employment growth in the U.S. economy until 2016,
according to the Bureau of Labor Statistics, will oc-
cur in service-providing industries. Professional and

_ ] ] business services, as well as health care services,
Service Economy: Engine of Economic are the areas of largest expected growth.
and Job Growth

The service economy is an engine of wealth cre-
ation. It now accounts for the lion's share of U.S.
jobs and gross domestic product.??

Who are these service workers? They are doctors

and lawyers, architects and accountants, CEOs and
scientists, branding and marketing specialists, soft-
ware engineers and computer programmers, office

The stereotype of low-skilled service‘jobs actually workers and educators, transportation and logis-
represents only a small percentage—just 22 percent  tjcg providers, health and human services workers,
—of the large and growing service employment plumbers and electricians.

in the United States. More than 30 percent of

Hooked on (and into) Services

James C. Spohrer

Director of Service Research
IBM

We hear a lot about the service economy, but what is it really? To understand
the nature of the service economy, get a piece of paper and start making a list
of all the times you're in the role of a customer during the course of a day. Start
from the moment you turn on the lights in the morning (electric utility services),
commute to work (transportation services), boot up your computer (information
services), grab a sandwich at your desk (retail food services), check your bank
balance (financial services), or put your feet up and watch TV (entertainment
services). We are all in the role of customers of service systems about 40 times
a day. Maintaining the infrastructure and supply chains that deliver these and
many new types of services creates local jobs near you. As customers’ expecta-
tions of quality service rise, so do the number of knowledge-intensive service
engineering and management jobs, as well as service sales and delivery jobs.



6. Services Power U.S. Job Growth

Source: IBM Study, 2004
100

90
80
70
60

50
40 Industry

Agriculture

30
20
10

0
1800

PERCENT OF TOTAL U.S. EMPLOYMENT

1850 1900 1950

These are the workers who will drive America’s eco-
nomic growth today and in the future.?* The service

economy accounts for a large and growing share of
America’s economic pie.

Share of
GDP Growth

Contribution
to GDP

Services Drive Demand for Higher Skills
According to Professor Anthony Carnevale of
Georgetown University, from the Civil War until the
1970s, the United States was the world's most suc-
cessful mass-production economy; the very best

at producing standardized goods and services at
the least cost and selling them at the lowest price.
These mass-production successes required rigorous
discipline and narrow skill. As the world got richer,
the competition shifted rapidly to new kinds of add-
ed value that required new kinds of skill. More of the
value-added of manufacturing began to come from
the services associated with production: marketing;
financing; customer service and managing quality;

2000 2010

variety; customization; innovation; convenience;
novelty; and speeded operations.?®

This approach to the service economy embraces,
and does not exclude, manufacturing. To a large
extent, the demarcation line between services and
manufacturing is a relic of an outmoded data collec-
tion system. The most competitive companies today
bundle products and services—and with good reason.
With the rapid pace of technology diffusion, even
advanced products can be commoditized. Integrat-
ing services into the mix changes the value hierarchy
and transforms the revenue stream.

In the wireless industry, the profits come from voice
and data services, and not from the sale of phones
and devices. Jet engine manufacturers do not

just sell engines and spare parts, but also propulsion
services that continue to generate revenues

through the product’s lifespan—five times more
revenues than the original sales price. Manufacturing
companies are transforming themselves from
product suppliers into solutions providers and com-
peting on customer satisfaction and innovation.
What they need are workers with the skills to meet
these new demands.
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That growth in value-added services is driving de-
mand for higher-skilled and more educated workers.
In 1973, only 28 percent of prime-age workers had The time has passed to abandon the misguided
any post-secondary education. Today, b9 percent at- stereotypes and focus on skills for the knowl-
tended some type of post-secondary institution.?’ edge-intensive service economy. In virtually all
advanced economies and successful emerging
ones as well, new services are becoming the
dominant driver of economic growth and are

Bottom Line

The service economy is creating a need for new and
more complex skill sets—creativity, problem solving,
communications, customer relations, computing, e . .
collaboration and teamwork. Increasingly, all work- making it easier for entrepreneurs to innovate
ers have to be adaptive and flexible—able to respond | business ICf.JﬂCIep’fs. Competling for the
rapidly and with independent initiative. These post- future means it is time to get serious about
industrial jobs in legal, finance, business consulting, figuring out how to create a skills advantage for
health care, education and other knowledge-inten- American workers and companies. Understand-
sive service industries require higher levels of ing the best practices and skill sets in a more
communications and problem-solving skills because rigorous way is the key. Industry, academia and
their work entails higher levels of human interaction 99ver”me”?5 have begun to support multidisci-
and customized, often personalized, responses to plinary curriculg, training programs and research
challenges and opportunities.?® Americans live and agendas around service science—but much more
work in a service economy, yet are only just begin- needs to be done.

ning to teach and train students and workers to
improve service sector productivity and innovation.

7. The Service Economy Generates High Demand for Higher Order Skills

Source: Council on Competitiveness, Competitiveness Index
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Education and Market Advantage

James L. Oblinger
Chancellor
North Carolina State University

For many people, “globalization” conjures up images of worldwide compe-
tition for jobs, resources and markets. It holds out the promise of a more
equitable, interconnected world and the challenge of preserving our position
of economic, political and cultural leadership. It is only when we start to tease
apart what globalization is that we start to get a better understanding of

what it means for colleges and universities.

Former Secretary of Labor Robert Reich recently said: “Underlying all the debates

over globalization, and all the debates over trade and direct investment is this most
important singular fact...if you are well educated...if you are well able to innovate,
you are advantaged in the global economy. You have a larger and larger market for
your intellectual capital”

Simply put, education and innovation are intrinsically linked. In a world connected primarily and increasingly
by its problems, the successful global workforce is one that excels at problem solving—and solving today’s
complex, global problems requires innovation.

Developing a globally attuned, innovative workforce involves widening the scope of educational experiences
for our students beyond our borders, giving them opportunities to confront and solve real-world problems
and bring together other disciplines, insights and approaches in novel ways. Such opportunities are not
limited to study abroad programs. Corporate, government and university partnerships can catalyze innovation
and provide students with a unique perspective.

Interdisciplinary education, research and collaboration help students expand their world view, as does cre-
ating opportunities for students to be entrepreneurial and work with practicing professionals. Corporate
and government partners can model problem solving, mentor aspiring students, and challenge them with
real-world, complex problems. But those same corporate partners benefit from the energy, enthusiasm and
innovation our students bring.

On Centennial Campus at North Carolina State University, we have evolved the corporate partnership con-
cept, literally moving corporate and government partners closer to students and faculty. Global organizations
physically become part of campus, providing an opportunity for students to see and understand not just

the problem or the solution, but the process of innovation and problem solving. Having this unique, tangible
connection provides additional relevance to students’ education. And corporations come to campus not just
looking for a place to locate but with a mindset that includes student engagement, workforce development
and innovation.

MeadWestvaco, a global packaging firm, recently engaged students to help the company improve “at the
front-end of innovation” GlaxoSmithKline wanted interns with a background in computer programming,
mathematics and facility with logic and cognitive science—students they found in the philosophy depart-
ment—to help them turn ideas into action. Not only did the students gain valuable experience, the corpora-
tions gained as well. Innovation is not limited by age or position—it is catalyzed by diversity of perspective, a
willingness to collaborate and a problem to be solved.

A critical part of education is helping students understand and experience problem solving and innovation.
Those who learn to innovate will prosper in a global economy. As we think about the education our universi-
ties provide, we should not forget the education our corporate and government partners can share.
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* America’s share of global foreign direct invest-
ment (FDI) inflows has declined from its peak of
21 percent in 2000 to 11 percent in 2005,
although FDI inflows to the United States have
recently been on the rise.

* In 2000, the United States accounted for 20 per-
cent of the world’s high technology exports while
China accounted for only 4 percent. As recent
as 2005, however, the U.S. share of global high-
tech exports dropped to 15 percent while China’s
share increased to more than 14 percent.°

The Innovation Advantage

In this new global economy, America faces highly ef-
fective competition not just for low-skilled, low-wage
jobs, but also for lower-wage, highly-skilled ones as
well. Other countries are building innovation ecosys-
tems that have been successful in generating new
knowledge and patents, producing technical talent in
large quantities, attracting higher-value investment,
and building local industrial capacity in cutting-edge
technologies and services. There is no question

that the capabilities of innovator nations are getting
better—in some cases, much better.

Consider that:
* R&D employment by American multinationals

In recognition of this changing competitive land-
scape, Congress passed the America COMPETES
Act in 2007, which sought to restore technological

overseas is growing—about 76 percent during the
last 10 years—while the growth in R&D employ-
ment by foreign multinationals in the United
States peaked in 1999 and has been declining.

leadership with significantly increased funding for
frontier research, math and science education, and
incentives to graduate more scientists and engi-

neers. The critical issue going forward is to ensure

adequate funding for these programs. Sustaining
America's competitive edge requires both committ-
ment and action.

* The U.S. share of the world’s scientists and engi-
neers is projected to fall from 40 percentin 1975
to 15 percent in 2010.%°

8. The United States Faces Competition in Research and Development Investment

Source: National Science Foundation, Science and Engineering Indicators 2008, p. 4-36, Figure 4-14.
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But America needs to ask: Is just doing more of the same going to be enough in the 21st century? The
U.S. margin of leadership may depend not just on doing more, but on a strategy for doing things differently.
If the competition has successfully imitated the American innovation model, then we should be thinking
about the new model that will differentiate U.S. capabilities from the rest of the world.

America must be as innovative in talent as it is in technology. Certainly, it will be critical to lead in the fields
that are reshaping the global competitiveness landscape—for example, nanotechnology, biotechnology
and information technologies. But America must also build on core talents and combinations of skills that
differentiate and create a margin of advantage at the innovation frontier, including:

* Educating Renaissance Scientists and Engineers
+ Creating a Cadre of Service Scientists
* Leveraging Leadership in Computational Technologies

Educating Renaissance Scientists and Engineers
Science and engineering have become part of global enterprise, and for the first time, American scientists
and engineers are competing head-to-head with their counterparts in other countries.

9. Roadmap To 21st Century Engineering

Source: James J. Duderstadt, Engineering for a Changing World, Millennium Project, University of Michigan.

The Flaws of
Engineering

Today

The Needs of
Engineering

Tomorrow

Profession

Narrow skills

Employed as a commodity
Globalization

Risk of obsolescence & offshoring
Low prestige

Knowledge Base

Exponential growth of knowledge
Disruptive technologies
Obsolescence of disciplines
Analysis to innovation
Reductionist to information rich
Outsourcing / off-shoring of R&D

Education

20th century undergraduate curriculum
High attrition rate

Limited exposure to practice
Unattractive to students

Profession

High value added
Giobal

Diverse
Innovative
Integrator
Communicator
Leader

Knowledge Base
Multi-disciplinary
Use-driven

Emergent

Recursive

Exponential

Education

Liberally educated
Intellectual breadth
Professionally trained
Value-driven

Lifelong learner

The Destination

A New Profession

A learned profession
Practitioner-trained

Worldclass value added
Guildbased rather than employed
High prestige

New R&D Paradigms

Integrated Sci-Tech
Cyberinfrastructure enabled
Stress on creativity/innovation
Discovery / innovation institutes

A New Approach
To Education

Postgraduate professional school
Practitioner-trained/intern experience
Liberal education pre-engineering
Structured lifelong learning
Engineering as liberal art discipline
Renewed commitment to diversity
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In Engineering for a Changing World, Compete 2.0 advisor

James J. Duderstadt notes that:

America does not need just more engineers, it needs a new kind of engineer. To
compete with talented engineers in other nations, in far greater numbers and with far
lower wage structures, American engineers must be able to add significantly more
value than their counterparts abroad through their greater intellectual span, their
capacity to innovate, their entrepreneurial zeal and their ability to address the grand

challenges facing our world.®!

When faced with robust competition from scientists
and engineers from around the world, American
scientists and engineers must augment their creden-
tials with other capabilities to sustain a leadership
position. Today’s science and engineering students
need to have a robust knowledge not only of disci-
plines, but of other combinations of skills as well—
effective communications, entrepreneurial initiative,
creativity and inventiveness.

To sustain America’s margin of leadership, 21st
century scientists and engineers need to be innova-
tors with an understanding of business value and an
ability to work in multi-cultural environments. They
need leadership skills with a flexibility to adapt

to changing conditions and a willingness to engage
in lifelong learning. This requires a commitment

by America’s leading educational institutions to a
different curriculum in both the sciences and engi-
neering than we have today.

Creating a Cadre of Service Scientists

Although the knowledge-intensive service economy
is a principle driver of economic growth, there is a
dearth of research, funding, and educational cur-
riculum to accelerate America’s capacity for service
innovation and productivity.

A recent essay, “The Service Imperative, notes that:

Even today relatively few firms have formalized
services R&D practices. When Business Week
annually reports the list of the World’s Most
Innovative Companies, few service companies

appear on that list. A major academic review
article on product innovation reveals little explicit
attention to service innovation in the academic
literature. According to a 2005 report by the
Organisation for Economic Co-operation and
Development: “The sector has traditionally been
seen as less innovative than manufacturing

and as playing only a supportive role in the inno-
vation system.3?

Yet, the ability to drive innovation in services is
going to be increasingly important to economic
competitiveness.

Services are in the early stages of “industrialization.
The industrial age was enabled by three factors:
cheap energy; transportation 