
EXPLOR ING  THE  FUTURE  OF  WORK

Global Competition
More intense global competition for high-skilled knowledge-based jobs puts pressure on national

education and training systems to produce a workforce of the highest caliber. As the use of 

offshoring moves higher up the skills ladder, the argument goes, so too must the skills of the

individuals displaced. But with the cost of education higher than ever before, the costs of 

constant upskilling may become increasingly prohibitive for many individuals. This kind of

pressure and the dissatisfaction of many employers with the current educational system may be

only part of the problem. More may be expected from programs aimed at promoting lifelong

learning, particularly for white-collar workers displaced by the offshoring of jobs. 

Managing Knowledge Workers
For HR professionals, the effective management of knowledge workers will be crucial for suc-

cess in a knowledge economy. The specialization of knowledge will require HR professionals to

have an extremely detailed understanding of both the business and the labor pool in order to

source talent, while the expansion of both global markets and the global labor pool of knowledge

workers will lead to a much wider range of choices in sourcing knowledge workers. An under-

standing of the implications of these choices will be imperative. Overall, the management of

skills at both the organizational and national levels may become more difficult, as the financial

and societal costs of getting it wrong—skills shortages or, in some cases, unemployment or

underemployment—grow more serious.

Knowledge Work and Productivity
A better understanding of what contributes to productivity in the knowledge economy is like-

ly to drive business strategy in general and human resource strategies in particular. Though

much has been made of the importance of technology and knowledge management processes

in boosting productivity, the importance of knowledge networks and collaboration in driving

innovation may lead to a new appreciation of effective human resource management strategies

in a few key areas—in supporting creativity, in leveraging existing knowledge and in acquiring

new knowledge.

As the number of white-collar jobs being offshored grows, questions about how to raise the

education and skill levels of the U.S. workforce take on a new urgency. As emerging economies such

as China and India join the knowledge economy—where economic competitiveness is derived from

the knowledge, skills and innovation of the workforce—learning, training and education assume a

central role in every nation’s ability to prosper. The shift to a knowledge economy also has

implications beyond the globalization of innovative, high-skilled work. Greater specialization in

high-skilled jobs could magnify the role of employers in training and development of the workforce

and their stake in national education and training systems and their infrastructures. A better

understanding of the factors that contribute to productivity among knowledge workers could also

influence management and human resource practices.
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The idea of the knowledge economy is driven by the belief that

knowledge is the most important factor in sustaining competitive

advantage at both the organizational and national levels. Of course,

knowledge originates from human capital, making the transition to

the knowledge economy a major shift in both the work and the

strategic value of the HR function. 

This shift and its implications are complex, and the debate over

how these issues will impact the U.S. and global economy is ongoing.

There are, however, several issues that economists, technologists and

political analysts seem agree on. First, global competition is likely to

only grow more intense as emerging nations such as India and China

join the knowledge economy. Second, productivity is increasingly

supported by collaborative knowledge networks that are supported

by information and communications technology (ICT). And finally,

the successful management of knowledge workers, wherever they

are located, will be a key factor in determining business success. 

Clearly, the importance of learning and education is heightened

in a knowledge economy. Each of the factors above is linked to a

greater or lesser degree to education and learning. For example,

increased global competition and a global market mean that the

skills bar is constantly being raised. With countries competing on

the basis of the knowledge and skills of their workforce, education

policy takes on a new significance. Collaborative knowledge

networks and the ideas and businesses they produce often develop

around universities and other centers of learning. And

management of knowledge workers who compete at the individual

level on the basis of their knowledge and skills means the need to

create opportunities for learning is ongoing.

Global competition
The development of information and communication technologies,

such as fiber-optic cable connections that link the emerging

economies of India and China to the United States, Europe and

Japan, have made it possible for more players to join the

knowledge economy. Countries with an educated workforce and

low labor costs are now major competitors because the main barrier

between their knowledge workers and the global knowledge

market—the cost of communication—has declined so dramatically. 

There is disagreement over the implications this has on

knowledge workers in industrialized countries. Some observers

argue that the ability to move jobs away from the centers of

innovation to low-cost emerging economies frees up the capital

needed for further research, development and innovation, and this

creates more jobs of better quality than those that are lost to

offshoring. Others argue that by moving jobs away from the centers

of innovation, new centers of innovation are being created in these

emerging economies. Though economists and policy makers may

disagree over how these developments will affect the U.S. economy

and labor market, most agree that global competition is driving the

need to improve educational performance and other upskilling

initiatives.

Education rates and performance 
The Organisation for Economic Co-operation and Development

(OECD), which researches economic, social and educational issues

in the top industrialized countries, estimates that increasing the

average level of educational attainment by one year raises the level

of output per capita for a country by 3% to 6%. The impact of

educational rates on productivity may become even more

significant as countries shift to a knowledge economy. 

Though the U.S. average level of educational achievement

among the adult population is above the OECD average of 11.8

years, at 12.7 years it is somewhat below the average of the top-

scoring countries. The rate of growth in educational attainment also

appears to be increasing faster in other countries than in the United

States. A decade ago, the United States had the highest overall

graduation rates at the bachelor’s level. Today there are fewer

entrants in these programs than the OECD average, and the United

States is also above the OECD average for dropouts from first

degree programs. According to the U.S. Census Bureau, one of the

largest and fastest-growing groups of young people in the United

States are college dropouts, rising to almost one out of three

Americans in their mid-20s. Income and the cost of higher

education seem to play a major role in this trend. According to The

New York Times special report on college dropouts, universities with

the lowest levels of dropouts are those with the highest proportion

of students from high-income families.

With tuition costs and levels of student debt increasing, it is

likely that the cost of education may play at least some role in the

leveling off of degree attainment in the United States compared with

countries where university fees are lower. This may partly explain

why the United States, which ranks number one among all OECD

countries in the percentage of individuals with a university degree

in both the 45-54 and 55-64 age groups, has dropped to number two

among the younger 25-34 age group. In addition, many emerging

economies, such as South Korea, have made major strides forward

over the past few years in boosting the number of 25-34-year-olds

with university degrees. At current rates of growth, several

countries—including other low-wage emerging economies like

South Korea—could overtake the United States in the percentage of

young people in the population possessing university degrees.

Another crucial area of concern for U.S. employers and policy

makers is the performance of U.S. students in math and science, as

well as the number of students choosing to study math and science
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at the university level. According to the 2003 assessment by

OECD’s Programme for International Student Assessment (PISA),

which compares the educational performance of 15-year-olds in

OECD countries in reading, math and science literacy, the United

States performs below the OECD average in both mathematics (see

Figure 1) and reading scores. The number of science and

engineering graduates in the United States is also much lower than

the number of math and science graduates coming out of emerging

economies such as China, India and some Eastern European

countries. According to the National Science Foundation (NSF),

China has graduated more engineers than the United States, Japan

and Germany combined every year since 1997. Meanwhile, the

number of engineering graduates in the United States has been

declining almost yearly since the mid-1980s (see Figure 2). 

Most industrialized countries appear to be investing an

increasing amount of GDP into education. The United States is 

no exception and even performed above average in terms of the

growth of this investment between 1995 and 2001. However,

getting a return on this increased investment may be a problem as

many countries are overtaking the United States in the number 

of individuals in the population who have a high school degree 

or above, in spite of the country’s relatively high investment 

per student.

Global talent pool
The reputation of U.S. universities for excellence and innovation

has been a key driver in attracting the best students from around

the world to come to the United States to study and frequently to

remain to live and work. The ability to attract foreign talent has

traditionally been viewed as a competitive advantage for the

United States. Recently, this reliance on foreign talent has come

under some scrutiny for a number of reasons—namely, the new

limitations on some student and worker visas in the aftermath of

the attacks of 9/11 for security reasons and, to some extent, as a

result of backlash against the H-1B visa for foreign workers during

a time when concerns over job loss due to offshoring were

increasing. The proportion of foreign-born workers in the U.S.

workforce grew over the 1990s, especially in the science and

engineering fields. The growing reliance on foreign-born

knowledge workers has led many business leaders, particularly in
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Figure 1
Performance on the Mathematics 

Scale in PISA* (2003)
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the high-tech industry, to argue for a relaxation of some of the rules

that limit the number of student and worker permits.

There are other factors that may also over time make it more

difficult for U.S. companies to utilize foreign talent. Many other

industrialized countries may also be experiencing declines in the

number of highly skilled knowledge workers, if only because many

industrialized countries are experiencing population declines

overall. This may increase the competition for the most talented

global knowledge workers both in the business and academic

worlds. In addition, emerging economies that traditionally

exported much of their knowledge workforce because their own

struggling economies could not offer them the kinds of

opportunities they could find elsewhere are now coming into their

own and creating new jobs at a rate that can better accommodate

the number of highly qualified students they are turning out

through their educational systems. For example, India’s technical

universities have long been considered extremely competitive and

able to produce large numbers of highly competent physicians,

engineers and technologists—but until recently, the Indian

economy was unable to accommodate this high number of

knowledge workers with high-paying knowledge work that

corresponded to their educational backgrounds. Many of these

knowledge workers therefore emigrated to industrialized countries

in North America and Europe. But this may be slowly changing as

the high-tech industry develops in India and has a ripple effect on

the economy as a whole. A similar dynamic may also be at work in

other emerging economies, especially China, which has also

traditionally produced large numbers of science and engineering

graduates, many of whom eventually emigrated to other countries. 

Skills development and lifelong learning
Though education is the foundation of knowledge workers’ skills

and a major factor in overall competitiveness, skills development

across a working lifespan and the concept of lifelong learning are

also growing in importance. In highly specialized niche markets,

there may only be a small number of individuals who are operating

at the highest levels of expertise in their particular areas. In this

case, though knowledge workers may arrive with already highly

developed specialized skills acquired through their educational

background, much of their specialization occurs through their

experiences on the job. This may imply that employers themselves

must take on much of the responsibility for upskilling the

knowledge workers they employ in extremely specialized fields.

Though much of this may be accomplished through the work itself

and the learning communities that spring up between colleagues,

employers must still be focused on finding ways to encourage and

support constant learning and upskilling of their most valued

knowledge workers. Knowledge workers themselves, recognizing

that their knowledge and skills represent their earning potential,

are also likely to demand more investment in learning and

development from employers, making it a critical factor in HR’s

recruitment and retention efforts as well. 

Lifelong learning and skills development are also important

because the shelf life of knowledge is getting much shorter. As

knowledge turnover increases, the need to address this through

continuous workforce upskilling efforts becomes critical. It is

important to note, however, that though there is recognition among

employers and HR professionals of the need to invest in training

and development, there are other counter forces that make this

investment more difficult. The increased cost of benefits may make

employers less willing to invest further in their workforce through

training and development initiatives. For example, a 2004 SHRM

poll looking at the impact of increased health care costs on other

business expenditures found that some organizations were cutting

down on training and development investments as a way to offset

the increased cost of health care.

As a result, the need for HR professionals to demonstrate the

return on investment for development initiatives becomes even

more important, not only because training and development are

increasingly being seen as having an important impact on the

ability to compete, but also because the resources available for such

learning interventions may be becoming more limited. This has

been an ongoing challenge, but could become even more so because

many of the most effective learning initiatives may increasingly be

the result of informal knowledge networks and collaboration rather

than formal training programs, making them more difficult to

identify and measure. 

Market penetration of technology products and services
Regions where technology customer markets are developing quickly

may be at an advantage when it comes to developing new high-tech

service industries because they are more likely to respond to local

customer demands. For example, countries where cell phone market

penetration is very high, such as South Korea and some European

countries, may be more likely to create new mobile phone

technologies and services in response to local customer demand.

Equally, regions where broadband networks are well established may

be more likely to support business development that makes use of

broadband technology. Though the United States slipped somewhat

in past rankings of “most wired nations,” many local initiatives that

attempt to offer wireless broadband Internet access city-wide (such as

Philadelphia) have begun to develop over the past few years. These

types of regional developments, along with continued adoption of

broadband and high uptake of wireless and secure Internet



SHRM Research 5

connections, seem to be helping to improve connectivity across the

nation as a whole: in 2005 the United States moved up in the

Economist Intelligence Unit’s annual e-readiness rankings from

number six in 2004 to number two in 2005 (see Figure 4).

Research and development
A growing area of global competition is in research and

development, which many economists and tech analysts view as a

natural progression from offshoring of basic back-office work to the

highest levels of knowledge work. According to a recent report

from Business Week, in an attempt to improve R&D productivity

and lower costs, many high-tech companies are outsourcing a

growing proportion of their R&D offshore. And while this may

lower the cost of R&D, some worry that it could be fostering new

competitors overseas. A growing number of tech companies are

purchasing designs of digital devices from overseas developers and

selling them under their own brand names. According to the article,

“Asian contract manufacturers and independent design houses

have become forces in nearly every tech device, from laptops and

high-definition TVs to MP3 music players and digital cameras” and

the “search for offshore help with innovation is spreading to nearly

every corner of the economy.” The move toward greater

competition at all levels in the knowledge economy, from back-

office programming to innovative new product design, could bring

about a new global economic landscape with implications for

businesses and employees around the world.

Managing knowledge workers
Another factor in the debate on global competition in a knowledge

economy is about knowledge workers themselves and how the

environment they work in and the way they are managed influence

their productivity and their choices of employers. For HR

professionals, finding the best ways to manage knowledge workers

is an ongoing challenge that is influenced by economic, social and

even demographic trends.

Labor force participation
The characteristics of future knowledge workers can, to some

extent, be predicted based on the characteristics of students

obtaining higher education and professional degrees. In this area,

one important trend stands out: the number of women obtaining

degrees is outpacing that of men in many areas. Women obtained

between 40% and 60% of the bachelor’s degrees in mathematics

and some sciences in 2000 and continued to make steady gains in

professional degree attainment in other areas, such as engineering,

where women have traditionally been underrepresented. There is

some evidence that overall young men have experienced fewer

educational gains than women. Studies indicate that the size of the
Figure 3

Actions HR Professionals Are Taking to

Boost Workforce Skills Levels in a Global

Knowledge Economy

Percentage of Respondents

Increased technology training 83%

Increased investment in training and 
development to boost employee skill levels 82%

Increased specialized training 75%

Succession planning 67%

Increased investment in recruiting and 
retaining highly specialized knowledge workers 65%

Greater investment in and use of e-learning 65%

Increased training in basic skills 63%

Bringing retirees back into the workforce 41%

Offering employment options designed 
to attract and retain women 38%

Offering employment options designed 
to attract or retain semiretired workers 31%

Offering language courses for employees 28%

Offering language courses for managers 24%

Using retirees as mentors 15%

Source: SHRM 2004-2005 Workplace Forecast

Figure 4
Economist Intelligence Unit

E-Readiness Rankings (2005)

2005
2005 E-Readiness

E-Readiness 2004 Score 2004
Rank (of 65) Rank Country (of 10)* Score

1 1 Denmark 8.74 8.28

2 6 United States 8.73 8.04

3 3 Sweden 8.64 8.25

4 10 Switzerland 8.62 7.96

5 2 United Kingdom 8.54 8.27

6 (tie) 9 Hong Kong 8.32 7.97

6 (tie) 5 Finland 8.32 8.08

8 8 Netherlands 8.28 8.00

9 4 Norway 8.27 8.11

10 12 Australia 8.22 7.88

*Substantial differences between 2005 and 2004 scores mainly reflect changes
in methodology.
Source: Adapted from Economist Intelligence Unit, 2005



gender gap in college enrollment and degree attainment has

widened by a considerable margin since the 1980s. 

Though women’s participation in the labor market has also

increased steadily over the past decades, employers may need to

take extra measures to attract and retain women, especially in

professions where women obtain the vast majority of educational

and professional degrees. This is a global trend and is of particular

concern in countries where women have overtaken men in higher

education but continue to have limited labor market participation

rates. In this regard, the United States may have an advantage

because it already has relatively high levels of female labor market

participation. Instead, the challenge may be to find new forms of

work organization that enable knowledge workers who work part

time—as many women opt to do while raising children—to

continue contributing at the highest levels.

This challenge to reorganize work for those who do not

necessarily want to work full time may also apply to retirement-age

knowledge workers, because the loss of knowledge workers

through retirement is expected to be fairly substantial in some

industries. This may be particularly true in the academic field

because of the important role that universities play in research and

development. According to the NSF, universities “conduct about

half of the nation’s basic research and in so doing, train successive

generations of scientists and engineers for R&D and other types of

positions in all sectors of the economy.” But like so many other

sectors in the economy, universities are preparing for the loss of

many of its doctorate-level scientists and engineers to retirement.

Only 36% of doctorate-level faculty are currently under 45 years of

age. Finding ways to encourage the continuing participation of

older academics, especially in engineering and sciences that drive

so much of the research and development activity in the United

States, may be an ongoing concern (see Figure 2).

The search for ways to encourage the continuing participation of

key knowledge workers in the workforce during different life

stages could result in the growing complexity of recruitment and

retention strategies. This is due to the fact that the changing needs

of knowledge workers make it necessary to offer more customized

employment and benefit packages and because seeking knowledge

workers for the most highly specialized roles requires a more in-

depth understanding of the industry. This growing complexity was

one of the most important trends in staffing and recruitment,

according to the SHRM Workforce Staffing and Deployment

Special Expertise Panel (see References).

The role of social capital
A much more controversial side to the debate on encouraging labor

market participation of key knowledge workers is not that of

bringing highly educated individuals back into the labor market,

but rather of preventing those who are already an integral part of

the U.S. knowledge economy from absconding to global competitor

nations. There are two aspects to this issue. The first concerns

attracting foreign labor, while the second examines the impact of

the development of knowledge industries in other countries on the

emigration of highly skilled U.S. knowledge workers. Both aspects

are mainly concerned with the most elite knowledge workers—

those who operate at the highest levels of specialization and are

therefore in demand on a global scale. Because of their elite status

and the high degree of specialized skills they possess, these kinds

of knowledge workers are also considered the source of new

innovations that act as a catalyst in the development of related

businesses, products and services. 

The most outspoken proponents of the idea of an elite “creative

class” argue that in this arena the competition for the most effective

and entrepreneurial knowledge workers, particularly in creative

industries, is coming less from emerging economies than from other

industrialized countries. The most controversial aspect to this view

is the argument that the social, cultural and political environment

plays a large role in determining where these kinds of knowledge

workers, and hence knowledge industries, will establish themselves

and grow. This concept of social capital, or the economic advantage

derived from effective social networks and the wider culture, is not

new. But, for the most part, it has been confined to the idea that

organizational culture has an important influence on the ability of

knowledge workers to collaborate and, through this collaboration,

to innovate and increase their productivity. But the concept that the

wider society could also play a role in supporting these knowledge

networks and communities is much more contentious. Future

economic conditions and trends in some knowledge-based

industries—especially high-tech creative industries—could

influence this ongoing debate. For now, it is unclear if the

development of creative industries in other countries is simply part

of the overall trend toward globalization or if a global dissemination

of talent is related to specific factors in the social, cultural or political

environments in the countries that attract—or, in some cases, lose—

elite knowledge workers. If so, the debate on specifically what these

social and cultural factors are could become even more intense.

Knowledge networks and collaboration
The role of technology in supporting knowledge networks and

collaboration has been well documented. The development of

information and communication technology has led to ever more

complex webs of collaboration. Some argue that, unlike the great

inventions of the 19th and early 20th centuries, which were often

the products of lone geniuses, the key to innovation in an
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increasingly complex and specialized environment is through

collaboration via knowledge networks and communities. HR

professionals may become increasingly preoccupied with finding

ways to support these kinds of knowledge networks internally and,

in some cases, externally, while ensuring that organizational

intellectual property is protected. 

The open-source movement created a new paradigm of

collaboration that is likely to continue to be extremely influential.

Though the open-source movement originated in the academic and

scientific communities, it arguably has had the biggest impact on the

high-tech industry with many commercial applications now utilizing

or relating to some form of open-source software. Open source was

perhaps the first step in what some are now calling the “do-it-

yourself” economy. Paradoxically, collaborative technologies have

created the potential for individuals to have a major influence in

realms that were once reserved for large, well-established

organizations in fields such as journalism, where bloggers can now

have a major impact on the media and online entrepreneurial

activity. A recent Fortune article describes the way that collaborative

technology is helping amateur inventors help each other develop

their ideas through Web sites that match up inventors with potential

collaborators. The growth of these kinds of knowledge communities

that exist outside of the mainstream workplace show the power that

collaborative knowledge networks can have as both a disruptive

force that can threaten established industries and as a potential

powerful new agent of change within these same industries in

unleashing creativity, innovation and ideas. For this reason, the

effective management of knowledge workers is likely to increasingly

involve finding ways to support these kinds of collaborative

knowledge networks while minimizing the threats they may pose.

Skills management
With the shift to a knowledge economy, the effective management of

skills is becoming one of the most critical components to success at

the individual, organizational and national levels. Investing in the

right skills at the right time can ensure success, while getting it wrong

carries the double penalty of an inability to compete due to a lack of

the necessary knowledge and skills and the wasted investment of

both time and money spent on developing skills that are no longer in

demand. Finding ways to sharpen strategies at all levels so that fewer

of these mistakes are made will continue to be crucial. 

It is important to recognize that there is some disagreement

among economists over how countries manage to get the skills

equation wrong. Some economists argue that only through constant

investment in upskilling across the board can countries hope to

compete in a knowledge economy. Others argue that getting it

wrong through “overskilling” may be just as costly because it

results in underemployment and wasted investment in education

that is not put to use. For the first group, encouraging greater

college attendance and graduation among all young people is the

top priority, while for the second group, the argument for a more

targeted approach with a greater emphasis on technical education

and “just-in-time” upskilling is made. 

In both scenarios, two issues stand out for HR professionals and

the businesses they work for. First, the faster and better businesses

and educational communities get at establishing skills needs and

developing the right programs and curriculum that deliver the

skills needed, the more competitive both will be. This implies a

need for partnership, and it is unsurprising therefore that business

and trade groups are increasingly emphasizing the importance of

partnerships between businesses and educational communities to

find ways to boost training and skills not only of high-performing

knowledge workers but also of the less highly skilled. And

secondly, employers may need to be increasingly involved in skills

development at all stages of working life at both the community

level to ensure a pool of qualified entry-level workers and

internally at the highest rungs of the knowledge ladder as they

become increasingly involved in the development of their most

specialized knowledge workers. The complexity of this under-

taking cannot be overstated, but the rewards for getting it right are

likely to be great.

Knowledge work and productivity
Though there is much discussion about the factors that contribute to

productivity in the knowledge economy, it is not fully understood

which factors have the most impact and how exactly they support

productivity at the individual level. Certainly the role of technology

has been crucial in increasing productivity rates over the past

decade, and investments in technology may still be paying off in

higher productivity rates. Factors related to the actual management

of knowledge workers are less straightforward (and the debate on

the role of technology in boosting productivity rates is not always

straightforward itself). Knowledge management processes and the

importance of knowledge networks and collaboration in driving

innovation have all been factored in to help explain how best to

increase the productivity of knowledge workers. 

With these issues as a foundation, there may be a new

appreciation of effective human resource management strategies in

generating the conditions that lead to greater productivity in a

knowledge economy, such as supporting creativity, leveraging

existing knowledge and acquiring new knowledge. Though these

may be difficult to measure, it will be necessary to find ways of doing

so in order to better understand the factors leading to productivity in

the next decades—as well as HR’s role in supporting them.
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