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The culture within which we educate needs more people with higher education in science, 
technology, engineering, and math, and a ubiquitous acceptance of lifelong learning.

Introduction 

Powerful economic forces will profoundly reshape U.S higher education in the 
years ahead (Council on Competitiveness 2004; Engardio 2006; Friedman 
2005; Hira and Hira 2005; Prestowitz 2005). The accelerated offshore 
movement of white-collar jobs to India, China, the Philippines, Russia, and 
other countries can potentially affect the future job prospects of college 
graduates and threaten the long-term innovation capacity of universities and 
thus the nation (Engardio 2005, 2006; Engardio et al. 2005). 

We examine in this article these global economic dynamics and assess the 
challenges they pose for U.S. higher education. Consistent with the views of 
many others, we contend that higher education can and must play a critical 
role in preparing our increasingly diverse and highly mobile society for the 
speed-driven and knowledge-intensive global economy, thereby maintaining 
U.S. competitive advantage (Johnson 2006). This will require that our 
colleges and universities become nimbler, more entrepreneurial agents for 
change with as much outward as inward focus (Stanton 2007). We conclude 
with suggested strategies for U.S. higher education to meet 21st-century 
economic realities. 

Recent Economic and Job Shifts 

Paralleling rather dramatic demographic shifts (Johnson 2006), our nation is 
in the midst of a major economic transformation, which is anchored in two 
waves of globalization. As figure 1 shows, the first wave involved the 
offshore movement of blue-collar jobs. This shift began  

in earnest in the early 1980s and continues to this day. Nationally, 5.3 million 
manufacturing jobs have been lost since 1979. Roughly half of this 
manufacturing job loss occurred between July 2000 and July 2003 (Press 
Associates Union News Service 2003). 

The recommendation that older displaced blue-collar workers return to 
school and retool for white-collar service jobs in the new economy, if it were 
ever realistically feasible, may be even less realistic in the future (Almeida 
2003). This is because the second wave of globalization involves the growing 
offshore movement of white-collar jobs, as shown in figure 1 (Birnbaum 
2003). This wave started in the early 1990s with U.S.-based corporations 
outsourcing work related to the maintenance and upgrading of their 
computer programs to offshore vendors (Amoribieta et al. 2001). During the 



late 1990s, the trend accelerated as U.S. firms contracted with offshore 
vendors to address their Y2K programming needs (Chapman 2003). 

More recently, U.S. corporations have engaged offshore vendors in what is 
known as business process outsourcing, which involves a range of business 
functions, including supply-chain management, operations, sales, marketing, 
and customer care (Rosenthal 2003). Similarly, some state governments 
have contracted with offshore vendors for millions of dollars’ worth of various 
services—including call centers for food stamp programs, the handling of 
health insurance claims, and even parking ticket processing (Kahaner 2004). 
In 2004, 42 states and the District of Columbia operated Electronic Benefits 
Transfer (EBT) call centers offshore (Mattera et al. 2004). 

Substantial evidence suggests that the trend toward offshore outsourcing is 
moving up the value chain within U.S. firms to higher-order, knowledge-
intensive functions—what is now known as knowledge process outsourcing, 
as shown in figure 1 (Simon 2005). At present, this development is most 
evident in the financial services industry. 

Financial institutions, including banks, mutual funds, insurance companies, 
investment firms, and credit card companies reportedly are sending work 
overseas at heightened speed. The work going offshore is not limited to 
information technology services. It also includes other business activities like 
insurance claims and mortgage application analysis, equity research, and 
sophisticated accounting (Gupta 2003). 

Commenting on the role of this job shift in the financial services industry, 
one study concluded that offshoring has created a truly global operating 
model for financial services, unleashing a new and potent dynamic that is 
changing the rules of the game for the entire industry (Gentle 2004). Another 
study estimated that “potentially 2.3 million American jobs in the banking 
and securities industries could be lost to outsourcing abroad” (Rai 2004, 
unpaginated Web source). Further, it has been forecast that “the 100 largest 
global financial institutions will move $400 billion of their work offshore for 
$150 billion in annual savings” by 2010 (Rai 2004, unpaginated Web source). 

The technological innovations facilitating this white-collar jobs shift have 
given U.S. corporations “hyper-flexibility” in terms of where to locate various 
business functions. Research indicates that U.S. firms have used their 
locational hyper-flexibility to pursue a three-pronged global business 
services delivery strategy known as right sourcing (Costanzo 2003). 

As figure 1 shows, onshore outsourcing is one component of this right-
sourcing strategy. In an effort to remain internationally competitive, 
multinational firms increasingly have used two temporary guest worker 
programs, the H-1B visa1 and the L-1 visa,2 to recruit professional level 



foreign employees with expertise in specialty occupations (H-1B visa), with 
executive and managerial skills (L-1A visa), and with “specialized 
knowledge” (L-1B visa) to their U.S.-based operations. Frequently, U.S. 
companies work through foreign firms to recruit these temporary workers. 

Highly trained in the areas of engineering, programming, and other 
computer-related jobs in manufacturing, financial services, consulting, health 
care, and biotechnology, these temporary or guest workers are allowed to 
stay in the United States for five (L-1B workers with “specialized skills”), six 
(H-1 B visa holders), or seven (L-1A executives and managers) years. During 
their tenure, they acquire in-depth knowledge and experience in a range of 
core business functions—skills that are transferable to other locations, often 
their home countries. 

Commenting on what happens when guest workers’ visas expire, Almeida 
(2003, unpaginated Web source) asserts that 

The surge of [offshore] outsourcing can be traced to the explosion in 
the last five years of H1-B and L-1 visas which saw in excess of over [a] 
million foreign guest workers enter the U.S. As they developed their 
core competencies in high tech and other fields they have returned 
home and taken these and future white collar and other jobs with 
them. 

 Near-shore outsourcing is the second component of the right-sourcing 
strategy currently being pursued by American corporations (figure 1). In this 
instance, firms shift white-collar service sector jobs to nearby locations, such 
as Mexico, Jamaica, Barbados, the Dominican Republic, and especially 
Canada and Ireland, where there is a highly motivated, skilled labor force 
and the cost of doing business is cheaper than in the United States 
(McCracken 2002). Research indicates that firms have shifted mostly low-
level service work to these destinations (Waldman 2003), although more 
recently these areas have become destinations for higher-order work in 
engineering and other technical fields (Smith 2006). 

Far-shore outsourcing is the third and most recent component of the right-
sourcing strategy (figure 1). In this instance, and in contrast to near-shore 
outsourcing destinations, emerging market countries that are geographically 
distant from the United States are targeted as potential destinations for a 
range of white-collar jobs, including higher-order business functions. Among 
other forces, the drive to reduce labor cost in the post-9/11 U.S. economy 
and the need to spread the risk in case of another terrorist attack influenced 
corporate decision makers to consider offshore outsourcing destinations in 
such faraway places as Asia, Central and Eastern Europe, Africa, the Middle 
East, and South America (IDGNS 2005). Other major drivers of this shift are 
the quality of the workforce in these countries, particularly in information 



technology; the desire to leverage time zone differences to provide customer 
service on a round-the-clock basis; and the possibility of accelerating 
research and development activities by taking advantage of the ability to be 
always working someplace in the world where the sun is rising (Moore 2002). 

The specific mix of onshore, near-shore, and far-shore activity varies from 
company to company. According to Kirkpatrick (2002, unpaginated Web 
source), some big companies are putting “40% of [the] work in India, and 
30% in a safe but cheaper place like Canada, with the remainder staying in 
the U.S.” Quan (2002, unpaginated Web source) notes that “[a] typical 
offshore software project might employ 100 people, with 10 to 20 in the U.S. 
to perform direct customer support and 80 to 90 offshore to do behind-the-
scenes development so that a company can make a higher profit.” Some of 
the U.S. workers may be H-1B visa holders, another part of the network may 
be near shore, and offshore workers may be in multiple locations in one or 
more of the centers of this type of activity. For some firms, this right-
sourcing model or portfolio approach constitutes a strategy to ensure 
business continuity in the event of a catastrophe (Greenemeier 2002). 

No one knows for sure how many U.S.-based white-collar jobs are likely to 
move offshore (U.S. Government Accountability Office 2004). The U.S. 
Bureau of Labor Statistics is just now beginning to systematically gather data 
to monitor this trend (Department for Professional Employees, AFL-CIO 
2004). However, one reputable study estimates that about 14 million U.S. 
jobs—roughly 11 percent of the U.S. employment base—are concentrated in 
occupations vulnerable to offshore outsourcing (Bardhan and Kroll 2003). 

The shift of white-collar jobs offshore is part of a larger revolution in which 
the U.S. economy becomes the final assembler or utilizer of what might be 
called the global supply chain of services. In this respect, the information-
processing sector is undergoing a transformation similar to that experienced 
by the goods-processing sector, with increasingly more sophisticated 
manufacturing and component sourcing activities moving offshore. 

Karmarkar (2004, p. 101) argues that the Internet and other modern 
communications technologies have essentially created an “information 
assembly line, [which allows] information today [to] be standardized, built to 
order, assembled from components, picked, packed, stored, and shipped, all 
using processes resembling [a manufacturing global supply chain].” He goes 
on to argue that “[n]ew hardware and software systems that take care of 
back-room and front-office tasks such as counter operations, security, billing, 
and order taking are allowing firms to dispense with clerical, accounting, and 
other staff positions (Karmarkar 2004, p. 101). 

The way Wal-Mart has leveraged information technology to monitor retail 
sales, inventory reduction, and worker productivity as well as to interface 



with suppliers to ensure just-in-time delivery of products is one of the best 
examples of how companies are embracing the information assembly 
concept for competitive advantage in the global marketplace (Friedman 
2005).  

Karmarkar (2004) suggests further that the growing online booking of flights, 
hotel reservations, car rentals, and other services is ushering in a self-service 
revolution, where increasing numbers of standardized information processing 
jobs will disappear entirely. While the jury is still out on the ultimate net 
affect of the offshore outsourcing and information processing revolution on 
America’s white-collar job future, it seems likely that many of those with 
college degrees and beyond will face increasing risk. 

Higher Education Challenges 

The employment shifts we have described portend important challenges for 
America’s colleges and universities as they seek to better prepare their 
graduates and themselves to prosper in the decades ahead. Here we focus 
on two of the most salient challenges. The first is the need to respond to the 
demands for more traditional college-age graduates in the STEM fields 
(science, technology, engineering, and math) and for lifelong education for 
displaced workers, aging baby boomers, and other targeted populations 
(e.g., military veterans and their families). The second is the need to develop 



new strategies for maintaining and enhancing the innovation capacity of 
higher education institutions. 

Colleges and universities must address the shortage of graduates in the 
STEM fields and invest greater resources in lifelong education. In the years 
ahead, higher education institutions will have to produce more graduates in 
the STEM fields and other disciplines that are relevant to the global economy 
and the dynamic needs of business. In the United States today, only about 
16 percent of undergraduate degrees are awarded in the STEM fields, while 
in China more than 50 percent of undergraduate degrees are in these fields 
(Kuenzi, Matthews, and Mangan 2006). We must produce more graduates in 
the STEM fields because these disciplines are the training grounds and 
scientific incubators for new advances that lend themselves to technology 
commercialization and job creation (Ante 2004; Engardio et al. 2004). 

In addition, as the rate of technological change and the pace of globalization 
continue to accelerate, greater demand will be placed on colleges and 
universities to accommodate a growing number of adults who will need to 
retool and upgrade their skills to compete for new jobs in a rapidly changing 
economy (Council on Competitiveness 2004; Coy et al. 2004). One can see 
signs of the likely increase in the demand for lifelong education services in 
recent long-term unemployment statistics. 

Data compiled by the Economic Policy Institute reveal that the largest 
percentage increase in long-term unemployment (six months or more) 
between 2000 and 2003 occurred among people with some college 
education (259 percent) and with a bachelor’s degree or higher (299 
percent). The percentage increase for these groups was much greater than 
for people with a high school degree or less (156 percent) (Allegretto and 
Stettner 2004). It seems plausible to suggest that these statistics are—at 
least in part—influenced by both the offshoring of information processing 
jobs and the computerization of others. 

The adult population (age 25 and older) will drive the demand for lifelong 
education in the future (Miller 2001). Pivotal here will be the huge cohort of 
boomers who are now aging into their 50s and 60s (Johnson 2006) and who 
have been out of college for 30 years or more and are in search of 
intellectual as well as skill revitalization. A substantial portion of these 
individuals are sufficiently well-off to retire early. (In fact, the retirement age 
for college graduates is declining.) This group (which holds over half of the 
disposal income in the country) constitutes a major demographic market now 
being targeted by the business world. Were they to become reengaged in 
higher education, their input could also be extremely valuable in terms of the 
discussion, debate, and real-world experience they could bring to the 
classroom. 



Regarding the latter, both traditional-age students (age 18 to 24) and 
somewhat older graduate students could benefit measurably from the work 
life, travel, and historic experiences of these older students (e.g., 
participation in the advent of the civil rights movement). Innovative 
mechanisms to weave these older students into the educational fabric of 
colleges and universities may thus result in powerful mutual benefits. 

U.S. higher education institutions—and the nation in general—must develop 
new strategies for maintaining and enhancing their innovation capacity in 
the future. The recent trend toward the outsourcing of research and 
development in corporate America constitutes a significant threat to the 
innovation capacity of U.S. graduate universities (Carey 2004; Engardio 
2006; Engardio et al. 2004). Most economists downplay concerns about the 
offshoring of white-collar jobs (Mann 2003), contending that, as in the past, 
the United States will likely develop continuing waves of innovations that will 
create even more and better paying jobs than those going offshore. 

Historically, the United States has demonstrated a high level of resilience in 
response to globalization and structural changes in the economy. As well, 
scientific discoveries originating in university research laboratories have 
contributed significantly to the nation’s competitiveness in the global 
marketplace (Mehta 2004). But, we believe that several recent 
developments challenge the innovation capacity of U.S. universities and the 
nation in general—and thus our ability to create the next wave of good jobs 
in the decades ahead (Kao 2007). 

First, the global competitive landscape is changing (Carey 2004; Council on 
Competitiveness 2004). Consider the developing nations that are embracing 
capitalism and free trade—--China, India, and the former Soviet Union among 
others (Joseph 2002; Koehler et al. 2004). Collectively, these nations have a 
population that is 10 times that of the United States, and they produce 
annually far more well-trained college graduates than does the United States 
(Gruber 2004). Moreover, a large portion of their college graduates can 
perform essentially the same work as educated American workers for about 
a fifth to a tenth of the cost (Engardio et al. 2003). These countries are also 
investing in new technological infrastructure and are creating the business 
and regulatory environment needed to foster innovation and technology 
commercialization that has been previously lacking (Gupta 2003; Kripalani 
2005). 

Second, immigrants to the United States have constituted much of the talent 
pool that has driven innovation in our economy. In 2003, for example, 
immigrants accounted for 47 percent of the applications for U.S. patents, up 
from 17 percent of all applicants in 1965 (U.S. Patent and Trademark Office 
2007). Immigrants, in fact, led many of the high-technology start-up 
companies that fueled the economic boom of the 1990s (Saxenian 2000). In 



addition, at both the undergraduate and graduate levels of U.S. higher 
education, international students and children of immigrants are responsible 
for nearly all of the enrollment growth in the physical sciences, math, and 
engineering programs (Ante 2004; Engardio et al. 2004). 

But security restrictions imposed after the 9/11 terrorist attacks constrain 
the flow of foreign talent into the United States and thereby threaten our 
human resource capacity to develop the next generation of innovators and 
innovations (Ante 2004; Council on Competitiveness 2004). Statistics 
compiled by the Institute of International Education (2004) reveal that the 
foreign-born population of students in U.S. colleges and universities declined 
by 2.4 percent in 2004—the first such decline since 1971. In addition, the 
backlog of applications for work permits, permanent residency, and 
citizenship has increased sharply since 9/11. As well, under the current 
security environment, many of the immigrants who were engaged in the 
development of innovations that drove the 1990s boom are returning home 
to set up businesses that will directly compete with U.S. technology-based 
firms (Florida 2004, 2005; Goswami 2004). 

Third, many U.S.-based firms are shifting a significant proportion of their 
research and development (R&D) activities offshore. In 2000, General 
Electric Company was among the first companies to establish a major 
offshore R&D facility, the John F. Welch Technology Centre in Bangalore, 
India (Rose 2002). This facility hosts more than 3,800 scientists, engineers, 
and researchers—two-thirds of whom have advanced degrees (General 
Electric Company 2008a). Charged with developing breakthrough 
technologies that translate into growth of GE businesses, the center 
reportedly has “filed for more than 185 patents for research and 
development activities…and been granted 12 to date” (General Electric 
Company 2008b, unpaginated Web source). 

A large number of multinational firms, including Microsoft Corporation, Dell, 
Bank of America, Amazon.com, The Coca Cola Company, Eli Lilly and 
Company, and Charles Schwab and Company, have followed GE’s lead in 
shifting R&D activities to offshore locations (Arndt 2006; Engardio et al. 
2005; Helm 2004). Much of the work in drug discovery, for example, 
reportedly is shifting to Hyderabad, India, nicknamed Genome Valley (Iype 
2004). 

Commenting on how the offshore movement of R&D activities threatens the 
innovation capacity of America., U.S. senator Joe Lieberman stated that 

The innovation structure that served us well in the face of less formidable 
competition is no longer sufficient in the face of this new fierce global 
competition. Key components of our innovation infrastructure are 
deteriorating as federal funding of R&D, the number of science and 



technology graduates, and business investments in the U.S. continue to 
decline. (Koehler et al. 2004, p. 5) 

Such trends could well mean that fewer R&D dollars will flow into research 
universities from the private sector in the years ahead, either through 
collaborative campus partnerships or as a result of geographic propinquity. It 
may not be realistic to assume that the federal government will fill the void. 
Federal research and development funding as a percentage of gross 
domestic product has remained flat for the past 15 years (Jaffe 1996; 
Shackleford 2005). 

Responding to the Challenges 

We now focus on strategies that U.S. higher education institutions must 
pursue to remain competitive in the research and development marketplace 
and to ensure that both future college graduates and lifelong learners can 
succeed in the global economic and knowledge race of the 21st century. 

American universities will face stiff competition from offshore vendors for 
corporate research and development dollars in the years ahead. Offshore 
vendors have a comparative advantage because the human capital pool of 
talented scientists and engineers is larger and the cost of doing business is 
cheaper in emerging market countries. Offshore vendors also have the ability 
to be more agile and flexible than American universities in responding to the 
research and development needs of major corporations. By shifting research 
and development work offshore, American corporations are able to leverage 
the power of the sun to speed up the research and development process 
without the attendant higher overhead costs and multiple levels of 
bureaucracy involved in doing business with American universities. 

Three major structural changes are required if American universities are to 
remain competitive in the corporate research and development marketplace. 
First, higher education institutions must move away from their inward-
focused ivory tower orientation and become more outward-focused, outward-
oriented entrepreneurial engines for new business development and job 
creation.3 This will require a reengineering of the faculty reward structure to 
embrace both high-impact applied or action-oriented research and traditional 
basic research (Stanton 2007; Tornatzky, Waugaman, and Gray 2002). 

Second, in striving to become entrepreneurially driven engines of economic 
growth and job creation, universities must move rapidly to install 
mechanisms that (1) encourage and create incentives for more 
interdisciplinary and cross-disciplinary research on their campuses, and (2) 
facilitate and support the establishment of regional, national, and global 
research networks designed to address pressing basic and applied research 
questions (Safford 2004; Tornatzky, Waugaman, and Gray 2002). These 



steps are necessary because the next wave of leading-edge innovations is 
unlikely to emanate from basic research conducted in the silos of university 
disciplines. Rather, the major advances of the future are more likely to 
emerge from interdisciplinary and cross-disciplinary research within 
universities—inquiries at the intersections of disciplines—and through 
interuniversity/ private sector knowledge networks of scholars and 
researchers that span international boundaries (Chesbrough 2001; Studt 
2007).4 

Third, to succeed in this new role, universities must figure out how to 
become more cost-competitive and how to operate at the speed of business. 
Streamlining the bureaucracy that currently characterizes the university 
contracting and technology commercialization processes will go a long way 
toward addressing these issues. 

These requisite structural changes should enhance the ability of U.S. colleges 
and universities to produce more STEM graduates. However, higher 
education institutions must also become more actively engaged in K-12 
education to ensure that there is pipeline of students entering U.S. 
universities who are not only interested in pursing degrees in the STEM fields 
but also are prepared for the rigors of college-level coursework. This 
engagement must take the form of preparing more public school teachers in 
the STEM fields, working with public school systems to reform and realign 
the K-12 curriculum with 21st-century global realities, and educating public 
school students about college readiness (Johnson 2007). 

Because change is likely to be the only constant in the future, students who 
elect to major in the STEM fields—indeed in all fields—will need to graduate 
with more than just the “hard skills” in their chosen discipline. They will need 
two additional types of skills in their tool kit (Klaus 2008; Phani 2007a, 
2007b; Schramm 2006): 

• Soft skills—those intangible attributes, abilities, skills, and traits that 
pertain to personality, attitude, and behavior rather than to formal or 
technical knowledge (Moss and Tilly 1996). These skills include the 
ability to think critically, reason analytically, solve problems, 
communicate clearly both orally and in writing, and work in teams that 
increasingly will span the globe. 

• Entrepreneurial acumen—a demonstrated willingness to take higher 
risks for higher rewards and the ability to be agile, resilient, tenacious, 
and decisive in responding to unanticipated crises and opportunities. 
Such an orientation enables one to become more resourceful and 
innovative in creating “outside-of-the-box” solutions to pressing 
problems, both domestically and internationally (Schramm 2006). 



These attributes—which colleges and universities must nurture—are 
essential to prosper in the increasingly turbulent and unpredictable economy 
of the 21st century (Kao 2007). 

To properly equip the traditional college-age population with these skills, the 
higher education curriculum must be restructured. Currently, inadequate 
resources are being invested in soft skills training, which both private and 
public sector employers say must be core to the education that every college 
graduate receives, especially those majoring in the STEM disciplines 
(Engardio 2007). Many of the millions of dollars that colleges and universities 
have invested have been spent on remedial work to overcome the deficits in 
students’ backgrounds and training that prevent them from succeeding in 
college, particularly in the area of writing ability.5 Because many graduates 
have not been adequately trained, corporations reportedly are spending $3.1 
billion annually to rectify college-educated employees’ writing deficiencies 
(The National Commission on Writing 2004), and state governments 
reportedly are spending a half-billion dollars annually for the same purpose 
(The National Commission on Writing 2005). An untold amount is spent to 
equip employees with the other soft skills required in the knowledge 
economy of the 21st century. 

In revising the curriculum to prepare 21st-century students for 21st-century 
realities, higher education also must develop an appreciation of and 
demonstrate a major commitment to what the University of Texas at Austin 
communication studies professor Richard Cherwitz defines as “intellectual 
entrepreneurship.” This involves creating synergistic relations among 
academic disciplines and between intellectuals on and off campus: to make 
seamless connections among disciplines and between the academy and the 
public and private sectors. Intellectual entrepreneurship is about harnessing, 
integrating, and productively utilizing intellectual energy and talent wherever 
it is located—in order to promote academic, cultural, political, social, and 
economic change. (The University of Texas at Austin 2004, unpaginated Web 
source) 

By developing and fostering intellectual entrepreneurship, administrators, 
faculty, and students will not only gain a greater understanding of the forces 
that shape the world but also become one of the new agents of change. 

Such a focus is likely to be highly attractive to the traditional college-age 
population in the future. As research has shown (Johnson 2006), many of 
these students will come from economically disadvantaged backgrounds 
and/or communities. Cherwitz (2005, p. 32) argues—correctly in our view—
that training in intellectual entrepreneurship will “empower [these] 
students…to discover otherwise unobserved connections between academe 
and personal and professional commitments.” This training will also facilitate 
students’ abilities to solve problems and effect change in their own 



communities and beyond. In short, this shift toward intellectual 
entrepreneurship will enable colleges and universities to create the next and 
succeeding generations of both traditional entrepreneurs in business 
venturing and a cadre of social and civic entrepreneurs who are committed 
to using their talents to make meaningful change in the nonprofit and 
government sectors (Bornstein 2004). 

Two good examples exist of the types of curricular changes that colleges and 
universities throughout the United States must make to prepare students to 
compete in the years ahead. The first is the previously referenced 
intellectual entrepreneurship program at the University of Texas at Austin. 
The second is a major Kauffman Foundation- funded cross-campus initiative 
that is designed to infuse an entrepreneurial culture throughout the 
campuses of eight U.S. universities through programs that (1) inspire 
students to become more entrepreneurial, (2) teach them how to be more 
entrepreneurial, (3) connect them with business and social entrepreneurs to 
learn directly and gain experience, and (4) create new attitudes, new 
knowledge, and new business and social ventures.6 

American colleges and universities must also pursue a variety of strategies 
and delivery mechanisms to address the education needs of lifelong 
learners. These include online and distance education programs, evening 
and weekend classes and programs, and other flexible options such as 
courses of varying length that meet the needs of displaced workers, working 
adults, retirees, and other targeted groups such as military veterans. Higher 
education institutions may also have to consider establishing satellite 
campuses and higher education centers, especially in high-need underserved 
areas. 

Concluding Thoughts 

The most successful and competitive U.S. colleges and universities, like the 
consummate entrepreneur, have demonstrated time and again the ability to 
turn adversity into opportunity in dealing with internal challenges as well as 
external threats. These universities—indeed all higher education institutions
—must respond to the current economic challenges in much the same way: 
by becoming more strategic, agile, and flexible in the delivery of education 
and research services and by developing, nurturing, and most importantly 
unleashing the full entrepreneurial potential that exists on their campuses. 
Responding in this way, we believe, will pay great dividends in years ahead. 
Foremost among the payoffs will be the assurance that future graduates are 
able to compete successfully for employment and business opportunities in 
the knowledge economy of the 21st century. 

References 



Allegretto, S., and A. Stettner. 2004. Educated, Experienced, and Out of Work. EPI Issue Brief 
#198. Washington, DC: Economic Policy Institute. Retrieved January 14, 2008, from the 
World Wide Web: www.epi.org/content.cfm/issuebriefs_ib198. 

Almeida, P. 2003. Testimony before the U.S. House of Representatives Committee on Small 
Business on the Globalization of White Collar Jobs, June 18. Retrieved January 14, 2008, from 
the World Wide Web: www.dpeaflcio.org/news/speeches/sp_2003_06_18.htm. 

Amoribieta, I., K. Bhaumik, K. Kishore, and A. D. Parkhe. 2001. Programmers Abroad: A 
Primer on Offshore Software Development. The McKinsey Quarterly, no. 2: 128-140. 

Ante, S. E. 2004. Keeping Out the Wrong People. BusinessWeek, October 4: 90-94. 

Arndt, M. 2006. Online Extra: Lilly’s Labs Go Global. BusinessWeek Online, January 30. 
Retrieved January 14, 2008, from the World Wide Web: 
www.businessweek.com/print/magazine/content/06_05/b3969416.htm?chan=g1. 

Bardhan, A. D., and C. A. Kroll. 2003. The New Wave of Outsourcing. Research report, Fisher 
Center for Real Estate and Urban Economics. Berkeley, CA: University of California, Berkeley. 
Retrieved January 14, 2008, from the World Wide Web: 
repositories.cdlib.org/cgi/viewcontent.cgi?article=1025&context=iber/fcreue. 

Birnbaum, J. 2003. American Jobs: Going, Going…America@work, September. Retrieved 
January 14, 2008, from the World Wide Web: www.aflcio.org/aboutaflcio/magazine /
0903_amjobs.cfm. 

Bornstein, D. 2004. How to Change the World: Social Entrepreneurs and the Power of New 
Ideas. New York: Oxford University Press. 

Carey, J. 2004. Flying High? BusinessWeek Online, October 11. Retrieved January 14, 2008, 
from the World Wide Web: www.businessweek.com/magazine/content/04_41/b3903413.htm. 

Chapman, D. 2003. White-Collar Jobs Go Abroad. The Atlanta Journal-Constitution, August 
27: E1. 

Cherwitz, R. A. 2005. Diversifying Graduate Education: The Promise of Intellectual 
Entrepreneurship. Journal of Hispanic Higher Education 4 (1): 19-33. Retrieved January 14, 
2008, from the World Wide Web: webspace.utexas.edu/cherwitz 
/www/articles/JHHE_19-33.pdf. 

Chesbrough, H. 2001. Is the Central R&D Lab Obsolete? Technology Review, April 24. 
Retrieved January 14, 2008, from the World Wide Web: www.technologyreview.com/Biztech/
12357/. 

Costanzo, C. 2003. The Tech Scene: N.J. Law Pulls eFunds’ Ops Back Onshore. American 
Banker, February 26: 1-2. 

Council on Competitiveness. 2004. Innovate America. National Innovation Initiative final 
report, December. Washington, DC: Council on Competitiveness. Retrieved January 14, 
2008, from the World Wide Web: www.ibm.com/ibm/governmentalprograms /NII%20Final
%20Report.pdf. 



Coy, P., W. C. Symonds, S. Baker, M. Arndt, and R. D. Hof. 2004. The Future of Work. 
BusinessWeek Online, March 22. Retrieved January 14, 2008, from the World Wide Web: 
www.businessweek.com/magazine/content/04_12/b3875615.htm. 

Department for Professional Employees, AFL-CIO. 2004. White-Collar Meltdown: New BLS Job 
Projections Reflect Growing Impact of Offshoring on U.S. Workers. News release, June 4. 
Retrieved from the World Wide Web: www.dpeaflcio.org /news/press/pr_2004_07_07.htm. 

Engardio, P. 2005. Online Extra: R&D Jobs: Who Stays, Who Goes? BusinessWeek Online, 
March 21. Retrieved January 14, 2008, from the World Wide Web: 
www.businessweek.com/print/magazine/content/05_12/b3925611.htm?chan=mz&. 

———. 2006. The Future of Outsourcing: How It’s Transforming Whole Industries and 
Changing the Way We Work. Business Week, January 30: 50-64. 

———. 2007. Educating Engineers for the New Market. BusinessWeek Online, February 27. 
Retrieved January 14, 2008, from the World Wide Web: 
www.businessweek.com/print/technology/content/feb2007/tc20070227_575917.htm. 

Engardio, P., A. Bernstein, M. Kripalani, F. Balfour, B. Grow, and J. Greene. 2003. The New 
Global Job Shift. BusinessWeek Online, February 3. Retrieved January 14, 2008, from the 
World Wide Web: www.businessweek.com/print/magazine/content/03_05/b3818001.htm?
chan=mz. 

Engardio, P., B. Einhorn, M. Kripalani, A. Reinhardt, B. Nussbaum, and P. Burrows. 2005. 
Outsourcing Innovation. BusinessWeek Online, March 21. Retrieved January 14, 2008, from 
the World Wide Web: www.businessweek.com/magazine/content/05_12/b3925601.htm. 

Engardio, P., D. Roberts, N. Sandler, and M. Kovac. 2004. Scouring the Planet for Brainiacs. 
BusinessWeek Online, October 11. Retrieved January 14, 2008, from the World Wide Web: 
www.businessweek.com/print/magazine/content/04_41/b3903409.htm. 

Florida, R. 2004. America’s Best and Brightest Are Leaving…and Taking the Creative 
Economy with Them. Across the Board, September-October: 34-40. 

———. 2005. The Flight of the Creative Class: The New Global Competition for Talent. New 
York: HarperCollins. 

Friedman, T. L. 2005. The World is Flat: A Brief History of the Twenty-First Century. New 
York: Farrar, Straus, and Giroux. 

General Electric Company. 2008a. John F. Welch Technology Centre. Retrieved January 14, 
2008, from the World Wide Web: www.ge.com/research/grc_3_3.html. 

———. 2008b. John F. Welch Technology Centre. Retrieved January 14, 2008, from the World 
Wide Web: www.ge.com /in/ourcompany/jfwtc.html. 

Gentle, C. 2004. The Titans Take Hold: How Offshoring Has Changed the Competitive 
Dynamic for Global Financial Services Institutions. A Deloitte research report (Item #4101). 
Retrieved January 14, 2008, from the World Wide Web: 
www.deloitte.net//dtt/research/0,1015,cid%253D52678,00.html. 



Goswami, U. A. 2004. US Doesn’t Beckon Any More. The Economic Times Online, September 
18. Retrieved January 14, 2008, from the World Wide Web: 
www.accessmylibrary.com/coms2/summary_0286-13400474_ITM. 

Greenemeier, L. 2002. Outsourcing Grows to Offshore Global Proportions. Information Week, 
February 11: 56-58. Retrieved January 14, 2008, from the World Wide Web: 
www.informationweek.com/%20story/IWK20020207S0011. 

Gruber, A. 2004. Senate Seeks to Halt Competition for Immigration Jobs. 
GovernmentExecutive.com, September 9. Retrieved January 14, 2008, from the World Wide 
Web: www.govexec.com/story_page.cfm?articleid=29428&printerfriendlyVers=1&. 

Gupta, S. 2003. Receivables Management and Offshore Outsourcing. Business Credit, 
February: 53. 

Helm, K. 2004. Microsoft Feels Heat Over Outsourcing. San Jose Mercury News, July 29. 
Retrieved January 14, 2008, from the World Wide Web: www.sharedexpertise.com/file/2048/
microsoft-feels-heat-over-outsourcing.html. 

Hira, R., and A. Hira. 2005. Outsourcing America: What’s Behind Our National Crisis and How 
We Can Reclaim American Jobs. New York: AMACOM/American Management Association. 

IDGNS. 2005. Indians Face Offshoring Competition from Multinationals. PC-Welt, May 9. 
Retrieved January 14, 2008, from the World Wide Web: www.pcwelt.de/_misc/article/print 
/index.cfm?pid=829&pk=119283&op=prn. 

Institute of International Education. 2004. Open Doors 2004: International Students in the 
U.S. New York: Institute of International Education. Retrieved January 14, 2008, from the 
World Wide Web: opendoors.iienetwork.org/?p=50137. 

Iype, G. 2004. Hyderabad: India’s Genome Valley. Rediff.com, November 30. Retrieved 
January 14, 2008, from the World Wide Web: www.rediff.com/money/2004/nov/30spec.htm. 

Jaffe, A. B. 1996. Trends and Patterns in Research and Development Expenditures in the 
United States. Proceedings of the National Academy of Sciences 93 (November): 12658-63. 
Retrieved January 14, 2008, from the World Wide Web: 
www.pnas.org/cgi/content/full/93/23/12658. 

Johnson, J. H., Jr. 2006. People on the Move: Implications for U.S. Higher Education. College 
Board Review, no. 209: 4-9. 

———. 2007. Shaping the Business Leaders of Tomorrow: America’s K-12 Education Crisis is 
a Higher Education Problem. Sustainable Enterprise Quarterly 3 (3): 1-2. Retrieved January 
14, 2008, from the World Wide Web: www.kenan-
flagler.unc.edu/assets/documents/cseSpring2007.pdf. 

Joseph, M. 2002. Software Wars: China vs. India. Wired.com, April 25. Retrieved January 14, 
2008, from the World Wide Web: www.wired.com/techbiz/media/news/2002/04/51706. 

Kahaner, L. 2004. A Costly Debate. Information Week, September 6. Retrieved January 14, 
2008, from the World Wide Web: www.citizenstrade.org/pdf/informationweek_costlydebate 
_09062004.pdf. 



Kao, J. 2007. Innovation Nation: How America is Losing its Innovation Edge, Why it Matters, 
and What We Can Do to Get it Back. New York: Free Press. 

Karmarkar, U. 2004. Will You Survive the Services Revolution? Harvard Business Review 82 
(6): 100-107. Retrieved January 14, 2008, from the World Wide Web: 
www.u.arizona.edu/~jlzhao/SIRE/Uday%20Kamarkar%20HBR%20Services
%20Revolution.pdf. 

Kirkpatrick, D. 2002. White-Collar Work Goes Global. Fortune.com, June 4. Retrieved January 
14, 2008, from the World Wide Web: radio.weblogs.com/0106921/. 

Klaus, P. 2008. The Hard Truth about Soft Skills: Workplace Lessons Smart People Wish 
They’d Learned Sooner. New York: Collins. 

Koehler, E., S. Sara, B. Bonvillian, C. Ludlam, R. Sotsky, and R. Hickey. 2004. Offshore 
Outsourcing and America’s Competitive Edge: Losing Out in the High Technology R&D and 
Services Sectors. Washington, DC: Office of Senator Joseph I. Lieberman. Retrieved January 
14, 2008, from the World Wide Web: lieberman.senate.gov/documents/whitepapers 
/Offshoring.pdf. 

Kripalani, M. 2005. India: Desperately Seeking Talent. BusinessWeek Online, November 7. 
Retrieved January 14, 2008, from the World Wide Web: 
www.businessweek.com/print/magazine/content/05_45/b3958050.htm?chan=g1. 

Kuenzi, J. J., C. M. Matthews, and B. F. Mangan. 2006. Science, Technology, Engineering, and 
Mathematics (STEM) Education Issues and Legislative Options. CRS Report for Congress, July 
26. Washington, DC: Congressional Research Service. Retrieved January 14, 2008, from the 
World Wide Web: www.ncseonline.org/NLE/CRSreports/06Aug/RL33434.pdf. 

Kunhardt, E. E. 2004. Necessity as the Mother of Tenure. New York Times, December 14. 
Retrieved January 14, 2008, from the World Wide Web: 
www.nytimes.com/2004/12/14/opinion/14kunhardt.html. 

Mann, C. L. 2003. Globalization of IT Services and White Collar Jobs: The Next Wave of 
Productivity Growth. International Economics Policy Briefs, no. PB03-11, December. 
Retrieved January 14, 2008, from the World Wide Web: www.iie.com 
/publications/pb/pb03-11.pdf. 

Mattera, P., L. Woolsey, A. Purinton, and M. Prinz. 2004. Your Tax Dollars at Work…Offshore: 
How Foreign Outsourcing Firms Are Capturing State Government Contracts. Report Prepared 
for WashTech, Local 37083, Communications Workers of America, AFL-CIO. Washington, DC: 
Goodjobsfirst.org. Retrieved January 14, 2008, from the World Wide Web: 
www.washtech.org/reports/TaxDollarsAtWork/offshoring _execsum_finalpdf.pdf. 

McCracken, B. 2002. Calling Canada … A Red Hot Spot Develops for Call Center Outsourcing. 
Outsourcing Center, September. Retrieved January 14, 2008, from the World Wide Web: 
www.outsourcing-canada.com/canada.html. 

Mehta, S. 2004. The Emerging Role of Academia in Commercializing Innovation. Nature 
Biotechnology 22: 21-24. Retrieved January 14, 2008, from the World Wide Web: 
www.nature.com/nbt/journal/v22/n1/full/nbt0104-21.html. 



Miller, R. 2001. Projections for College Attendance by Younger and Older Students. Greater 
Expectations National Panel report, briefing papers, September. Washington, DC: 
Association of American Colleges and Universities. Retrieved January 14, 2008, from the 
World Wide Web: www.greaterexpections.org /briefing_papers/Proj_forAttendance.html. 

Moore, S. 2002. Better, Faster, Cheaper…But Can We Make it Safer? Insurance and 
Technology, July 24. Retrieved January 14, 2008, from the World Wide Web: 
www.insurancetech.com/resources/competition/showArticle.jhtml?articleID=14705941. 

Moss, P., and C. Tilly. 1996. Soft Skills and Race: An Investigation of Black Men’s 
Employment Problems. Work and Occupations 23 (3): 252-76. 

Nachtigal, J. 2002. Can You Find a Job for My Friend? WashTech News, October 7. Retrieved 
January 14, 2008, from the World Wide Web: www.washtech.org/news/industry/display.php?
ID_Content=377. 

Phani, C. S. S. J. R. 2007a. The Top 60 Soft Skills at Work. Rediff News, January 8. Retrieved 
January 14, 2008, from the World Wide Web: in.rediff.com/getahead/2007 /jan/08soft.htm. 

———. 2007b. How to Improve Your Soft Skills at Work. Rediff News, January 9. Retrieved 
January 14, 2008, from the World Wide Web: in.rediff.com/getahead/2007/jan/09soft.htm. 

Press Associates Union News Service. 2003. White Collar Job Exodus to Increase, Panelists 
Warn. June 23. Retrieved January 14, 2008, from the World Wide Web: www.engology.com /
ArchPanelistWarns.htm. 

Prestowitz, C. 2005. Three Billion New Capitalists: The Great Shift of Wealth and Power to 
the East. New York: Basic Books. 

Quan, M. 2002. Russia Looms as Software Service Successor to India. EE Times, June 27. 
Retrieved January 14, 2008, from the World Wide Web: 
www.eetimes.com/story/OEG20020627S0032. 

Rai, S. 2004. Financial Firms Hasten Their Move to Outsourcing. New York Times, August 18. 
Retrieved January 14, 2008, from the World Wide Web: 
www.nytimes.com/2004/08/18/business/worldbusiness/18india.html?
ex=1093829345&ei=1&en=beed73e91cbe3220. 

Rose, B. 2002. Tech Veterans Squeezed Out: Overseas Hiring, Ageism Blamed. Seattle 
Times, March 14. Retrieved January 14, 2008, from the World Wide Web: 
archives.seattletimes.nwsource.com/cgi-bin/texis.cgi/web/vortex/display?
slug=techvisajobs14&date=20020314&query=tech+veterans+squeezed+out. 

Rosenthal, B. E. 2001. How the September 11 Attacks Changed Offshore Outsourcing. 
Outsourcing Center, December. Retrieved January 14, 2008, from the World Wide Web: 
www.outsourcing-offshore.com/sep-11.html. 

———. 2003. Deloitte Study Discovers 75 Percent of Global Financial Institutions Plan to 
Outsource Offshore. Outsourcing Center, June. Retrieved January 14, 2008, from the World 
Wide Web: www.outsourcing-offshore.com/deloitte.html. 

Safford, S. 2004. Searching for Silicon Valley in the Rust Belt: The Evolution of Knowledge 
Networks in Akron and Rochester. MIT Industrial Performance Center Special Working Paper 



Series on Local Innovation Systems (MIT-IPC-LIS-04-002). Cambridge, MA: Massachusetts 
Institute of Technology. 

Saxenian, A. 2000. Networks of Immigrant Entrepreneurs. In The Silicon Valley Edge, eds. C. 
M. Lee, W. F. Miller, M. G. Hancock, and H. S. Rowen, 248-68. Palo Alto, CA: Stanford 
University Press. 

Schramm, C. J. 2006. The Entrepreneurial Imperative: How America’s Economic Miracle will 
Reshape the World (and Change Your Life). New York: Collins. 

Shackleford, B. 2005. National Patterns of Research Development Resources: 2003. NSF 
05-308. Arlington, VA: National Science Foundation, Division of Science Resources Statistics. 

Simon, B. 2005. Vacation, Adventure and Surgery? 60 Minutes, September 4. Retrieved 
January 14, 2008, from the World Wide Web: 
www.cbsnews.com/stories/2005/04/21/60minutes /printable689998.shtml. 

Smith, G. 2006. Mexico: Pumping Out Engineers. BusinessWeek Online, May 22. Retrieved 
January 14, 2008, from the World Wide Web: 
www.businessweek.com/magazine/content/06_21/b3985070.htm?chan=search. 

Stanton, T. K., ed. 2007. New Times Demand New Scholarship II—Research Universities and 
Civic Engagement: Opportunities and Challenges. Conference report sponsored by the 
Campus Compact. Los Angeles: The University of California at Los Angeles. 

Studt, T. 2007. World’s Best R&D Companies. R&D Magazine, October: 12-15. Retrieved 
January 14, 2008, from the World Wide Web: www.rdmag.com/pdf/RD0710_cos.pdf. 

The National Commission on Writing. 2003. The Neglected “R”: The Need for a Writing 
Revolution. New York: College Entrance Examination Board. Retrieved January 14, 2008, 
from the World Wide Web: 
www.writingcommission.org/prod_downloads/writingcom/neglectedr.pdf. 

———. 2004. Writing: A Ticket to Work…Or a Ticket Out: A Survey of Business Leaders. New 
York: College Entrance Examination Board. Retrieved January 14, 2008, from the World Wide 
Web: www.writingcommission.org/prod_downloads/writingcom/writing-ticket-to-work.pdf. 

———. 2005. Writing: A Powerful Message from State Government. New York: College 
Entrance Examination Board. Retrieved January 14, 2008, from the World Wide Web: 
www.writingcommission.org/prod_downloads/writingcom/powerful-message-from-state.pdf. 

The University of Texas at Austin. 2004. What is Meant by Intellectual Entrepreneurship? 
Retrieved January 14, 2008, from the World Wide Web: webspace.utexas.edu/cherwitz 
/www/ie/what_is_ie.html. 

Tornatzky, L. G., P. G. Waugaman, and D. O. Gray. 2002. Innovation U.: New University Roles 
in a Knowledge Economy. Research Triangle Park, NC: Southern Growth Policies Board. 
Retrieved January 14, 2008, from the World Wide Web: 
www.southern.org/pubs/pubs_pdfs/iu_report.pdf. 

U.S. Government Accountability Office. 2004. International Trade: Current Governmental 
Data Provide Limited Insight into Offshoring of Services. GAO-04-932. Washington, DC: U.S. 



Government Accountability Office. Retrieved January 14, 2008, from the World Wide Web: 
www.gao.gov/cgi-bin/getrpt?GAO-04-932. 

U.S. Patent and Trademark Office. 2007. All Technologies Report: January 1, 1963–December 
31, 2006. Alexandria, VA: Office of Electronic Information Products/Patent Technology 
Monitoring Team. Retrieved January 14, 2008, from the World Wide Web: 
ftp.uspto.gov/pub/taf/all_tech.pdf. 

Vaas, L. 2002. Fair Trade on Jobs? eWeek, May 13: 59-60. 

Waldman, A. 2003. More ‘Can I Help You?’ Jobs Migrate From U.S. to India. New York Times, 
May 11. Retrieved January 14, 2008, from the World Wide Web: 
query.nytimes.com/gst/fullpage.html?res=9A0CE6D7153FF932A25756C0A9659C8B63. 

Notes 

1. The H-1B visa program allows U.S. firms to recruit skilled labor in occupations in which 
there is an inadequate supply of trained native-born workers. Congress sets a ceiling on the 
number of H-1B visas granted annually, stipulates that H-1B visas holders must be paid 
prevailing wages, and requires verification that the guest worker is not harming conditions 
for U.S. workers (Nachtigal 2002). During the economic boom of the late 1990s, Congress 
continuously increased the annual ceiling on the number of H-1B visas, from 65,000 to 
195,000. But post-9/11 security measures and the economic slowdown that followed the 
terrorist attacks forced Congress to reduce the number of H-1B visas granted annually back 
to the pre-9/11 level. As it has become more difficult to recruit labor through the H-1B 
program (Rosenthal 2001), firms have used the lesser-known L-1 visa program to bring in 
skilled foreign workers or have accelerated their move toward near-shore and especially 
offshore outsourcing (Vaas 2002). 

2. The L-1 visa program allows multinational corporations to transfer employees from their 
foreign branches, subsidiaries, or affiliates to the United States. In contrast to the H-1B visa 
program, there is no ceiling on the number of employees who can be transferred and no 
requirement to pay prevailing wages. The numbers of L-1 visa workers have increased 
sharply post-9/11. Research indicates that Indian-based software giants are the largest users 
of the L-1 visa program. 

3. Some believe that the mission of the university should be broadened beyond teaching 
and research to include an emphasis on invention. Kunhardt (2004, unpaginated Web 
source) argues that “putting an emphasis on invention would enrich the academic 
community by adding a new dimension of creative expression.” 

4. To facilitate this kind of cutting-edge work, some universities are developing research 
campuses, like the proposed Carolina North at the University of North Carolina at Chapel Hill 
(carolinanorth.unc.edu) and Centennial Campus research park at North Carolina State 
University in Raleigh, North Carolina (centennial.ncsu.edu). On such campuses, major 
corporations and university researchers (including their graduate students) share physical 
space and collaborate on research and development activities in a host of basic and applied 
research domains. 

5. American universities reportedly spend up to $1 billion annually shoring up the writing 
weakness of incoming college students (The National Commission on Writing 2003). 



6. The schools awarded grants in the first round of the Kauffman Campus Initiative include 
Florida International University, University of North Carolina at Chapel Hill, University of 
Illinois at Urbana-Champaign, The University of Texas at El Paso, Howard University, 
University of Rochester, Wake Forest University, and Washington University in St. Louis. 


