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n spite of the much heralded claims of the decline 
of manufacturing in the United States and despite 
the recent economic turmoil, manufacturing is still 
a significant portion of the nation’s Gross Domestic 
Product (GDP) and employs a significant portion 

of the work force. 
Manufacturers are facing challenges on a number of 

fronts and are using a number of strategies to respond. 
Data shows that from a national perspective, a large ma-
jority are succeeding.

By definition, manufacturing is the use of tools and labor 
by an industrial operation to turn raw materials into a fin-
ished product for sale at a profit. In a free-market economy, 
manufacturing is usually directed toward products for sale 
to consumers and products used by other manufactur-
ing and service industries. U.S. firms now compete in an 
international marketplace, and manufacturing output has 
continued to grow.

According to the Bureau of La-
bor Statistics, in the first quarter of 
2006 there were more than 360,000 
manufacturing companies operating 
in the U.S., accounting for 12% of 
the GDP. Although this percentage 
has declined from 27% in the mid 
20th century, this decline is due more 
to the growth of the service sector 
rather than the decline of manufac-
turing. In 2006 in constant dollars, 
U.S. manufacturing output was the 
highest ever, even higher than before 
the 2001-02 recession.1

MANY SMALLER COMPANIES
A significant portion of manufacturing companies are 
small. Ninety-two percent of them had fewer than 100 
employees, and 99% had fewer than 500.2 Manufacturing 
firms with fewer than 500 employees have consistently 
accounted for about 29% of  manufacturing output.3, 4   The 
small manufacturing company is a significant contributor 
to the U.S. economy.

Data of economic analysis for 2006 from the bureau puts 
the number of full-time equivalent employees working in 
the manufacturing sector at almost 14 million.5 Over the 
years, this number has declined while productivity has 
increased and has supported the increasing wages and 
benefits of the U.S. manufacturing worker. Bottom line: 
The manufacturing sector continues to be an important 
part of the economy, and, in spite of many challenges, the 
dollar value of its output continues to grow. 

MORE INTERNATIONAL COMPETITION
The international character of the market is evident to 
the consumer in many products: Automobiles, consumer 
electronics, pleasure boats, clothing, and numerous other 
items now labeled “made in China” or Thailand or Mexico 
or elsewhere. Even the industrial consumer sees overseas 
firms making production equipment, steel, and semiconduc-
tors or providing contract manufacturing. 
	 Manufacturers face many challenges in the international 
market: More competition, increased technical competence 
of these competitors, cost pressures, market expectations, 
and the availability of a skilled work force.

Many executives believe that they are successful in 
this market. In a 2007 survey of 321 North American 
manufacturing executives, 41% believed that they were 
more competitive than their leading global competitor, 
and only 13% viewed themselves as being less competitive. 
These leaders expected these percentages to improve to 

57% and 11% respectively by 2012.6 
While a majority of them expect the 
cost of production in North America 
to be less competitive by 2012, many 
still expect to expand production 
capabilities in the U.S.7, 8 So as the 
dynamics of international competi-
tion continue to evolve, other forces 
beyond cost must be entered into the 
decision about where to place produc-
tion capacity. 

The bottom line as stated in a 
report by Deloitte for the U.S. manu-
facturer is “… long-term success is 
dependent on developing, selling, 
servicing, and producing new prod-

ucts for new and existing customers around the world.” 9

INCREASING OFFSHORE INNOVATION 
European countries have long been recognized for their 
technical competence. Over decades we have learned to 
recognize the technical competence of first Japan, then 
Korea, and recently China. During 1994-2007, the granting 
of U.S. patents increased by 61%, and the percentage of 
U.S. patents granted to foreign inventors has increased 
from 43% to 49%. Also, the number of patents issued to 
inventors from Pacific Rim countries has almost doubled, 
increasing the percentage of U.S. patents granted to inven-
tors there from 24% to 29%. 

During the period from 1994 to 2007, patents issued 
to inventors from India have increased 20-fold, and those 
issued to the former republics of the Soviet Union (FSU) 
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have doubled. Although India represents only 0.3% and the 
FSU only 0.2% of the U.S. patents granted in 2007,10 we 
are learning to recognize their technical competence and 
increasing levels of innovation. 

COST PRESSURES
The cost pressures faced by U.S. manufacturing companies 
arise from governmental mandates as well as rising raw-
material, energy, labor, and benefit costs. As one of the 
more mature industrial countries, the U.S. has recognized 
the need to protect the consumer, investor, worker, and 
environment. Our laws and regulations result in manufac-
turing costs for people, systems, and equipment to meet 
and demonstrate compliance. The costs associated with 
these mandates are seen by 65% of executives surveyed 
as a barrier to competitiveness.11 Until other regions of the 
world mature and recognize the need for similar mandates, 
compliance imposes an extra burden on U.S. firms.
	 As the consumer was painfully aware, the cost of oil 
peaked dramatically in the third quarter of 2008. But oil 
is not used just for energy; it is a raw material in many 
of today’s products. Dupont, Rohm & Haas, airlines, and 
other companies are passing these increased costs to their 
customers as increased prices or as surcharges. The costs 
of raw materials and energy have been cited as a barrier to 
competitiveness by 56% of the surveyed leaders, who fur-
ther responded that they expected to expand procurement 
of raw materials and components from other countries. Im-
porting materials may cost even more because of increased 
transportation charges should the cost of oil return to the 
2008 levels. From another perspective, because a significant 
percentage of oil and other raw materials used by U.S. 
manufacturers are already imported, any decline in the 
strength of the U.S. dollar also poses real concern for the 
U.S. manufacturer.12

Labor costs include wages, health care, vacations, insur-
ance, and pensions and were cited by 71% of executives as 
being as a barrier to competitiveness. Health-care premi-
ums during 1999-2006 increased at an average annual rate 
of 9.9 percent. In 2006 the average health-care cost per 
family to an employer was $8,500, in addition to payments 
by the employee! 13

Other barriers to productivity include labor-contract 
stipulations such as work rules and job classifications. 

Although membership in labor unions 
has decreased over decades, many con-
tractual stipulations remain to impede 
improvements in productivity.14 

The emerging economies of the Pa-
cific Rim and Eastern Europe do not 
have these contractual limitations or 
employee benefit costs. These differ-
ences, along with abundant labor forc-
es, enable them to have significantly 
lower labor costs, although wages are 
increasing in Japan, South Korea, and 
now China. Until conditions in these 
countries evolve to minimize these 
differences, U.S. manufacturers must 

overcome them to remain competitive. 

TALENT CRUNCH
Because of the interaction of demographics and technology, 
the availability of a skilled U.S. labor force is falling behind 
the need. The experienced baby-boomer employees will 
be retiring in large numbers, creating an extraordinary 
demand for technically skilled employees. The post-baby-
boom generations have smaller pools of workers. A 2002 
Time magazine article claimed, “Though the average retire-
ment age is creeping up…demographers say there still will 
not be enough qualified members of the next generation to 
pick up the slack. So with 76 million baby boomers heading 
toward retirement during the next two decades and only 46 
million Gen Xers waiting in the wings, corporate America 
is facing a potentially mammoth talent crunch. Certainly, 
labor-saving technology and immigration may help fill the 
breach. Still, by 2010, there may be a shortage of four-to-six 
million workers.” 15

In many cases, replacements increasing lack technical 
skills needed for manufacturing jobs that are being driven 
by computer technology and advanced production equip-
ment, processes, and products.16 Today’s manufacturing 
jobs are technology jobs. Employees at all levels must have 
the wide range of skills to work in an increasingly complex 
environment.17

In a 2005 survey, 80% of the firms responding expect 
skilled production workers to be in short supply over en-
suing years, and 35% expect a shortage of engineers and 
scientists.18 Meanwhile, the number of technically skilled 
people from other countries is increasing, as indicated by 
invention activity and technical-school graduation rates. As 
international companies seek to remain viable, the short-
age of skilled workers in the U.S. and availability of them 
elsewhere will affect future strategic decisions of where to 
locate engineering, production, and operations.

CHANGING EXPECTATIONS 
The marketplace has evolved to expect high product quality, 
rapid introduction of enhanced product functions, and quick 
delivery on orders. In a 2006 survey, 70% of U.S. manufac-
turing firms stated that high quality was the focus of their 
market strategy.19 The speed at which new products are 
being brought to market is accelerating and is most obvi-
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Table 1: Strategic practices22

Practice
Percent 

Respondents 
Using

Continuous improvement 77
Recycling/reuse program 56
Quality certification (e.g., ISO) 56
Customer satisfaction surveys 51
Value-stream mapping 46
Kaizen events/blitzes 46
Environmental management 44
Benchmarking 42
Supplier management program 36
Total Productive Maintenance (TPM) 34
Energy management 33

Table 2: Continuous improvement methodologies23

Improvement Methodology
 Percent

Respondents    
Using

Lean manufacturing 40
Lean and Six Sigma 12
Total Quality Management (TQM) 10
Agile manufacturing   4
Toyota Production System (TPS)   3
Six Sigma   3
Theory of Constraints (TOC)   3
Other   5
None 19

There is overlap between these two tables. Continu-
ous-improvement methodologies often include many of the 
strategic practices of Table 1. For example, a lean manufac-
turing program often includes value-stream mapping, quick 
changeover (SMED), Kaizen events, and total productive 
maintenance to achieve the sought improvements.

In regard to the looming shortage of skilled workers, 
U.S. companies are employing a number of strategies and 
practices to counteract this reality (Table 3):

Table 3: Employment Practices24

Practice Percent 

Reduce turnover 54
Improve attitude to manufacturing jobs 46
Attract younger workers 39
Use temporary/contract work 
arrangements

32

Attract older, experienced workers 26
Hire women 15
Hire employees from other companies 15
Delay retirement 13
Hire foreign nationals 10

ous in the electronics industry—with improved computers, 
cell phones, cameras, and other personal products being 
announced within months of the previous generation. This 
trend is true in all industries. Companies are challenged 
to employ concurrent engineering practices and com-
puter-aided engineering technologies to shorten product 
development cycles. 

Likewise, rapid delivery of orders, even for products 
with arrays of options, is expected by more customers. An 
obvious example of a company successfully operating in 
such a market is Dell Computers with its online ordering 
and rapid delivery of highly customized computer products. 
The 2006 survey also found that 32% of U.S. manufacturers 
include fast delivery as a pillar in their strategy.20 

Such trends will persist. A National Academy of Science 
study highlights the following forces that will be important 
to manufacturing enterprises during the next decade:21

•	 The competitive climate, enhanced by communi-
cation and knowledge sharing, will require rapid 
responses to market forces. 

•	 Sophisticated customers, many in newly devel-
oped countries, will demand products that are 
customized to meet their needs. 

•	 The basis of competition will be creativity and 
innovation in all aspects of the manufacturing 
enterprise. 

•	 The development of innovative process technolo-
gies will change both the scope and scale of manu-
facturing. 

•	 Environmental protection will be essential as the 
global ecosystem is strained by growing popula-
tions and the emergence of new modern-technol-
ogy economies. 

•	 Information and knowledge on all aspects of 
manufacturing enterprises and the marketplace 
will be instantly available in a form that can be 
effectively assimilated and used for decision mak-
ing. 

•	 The global distribution of highly competitive 
production resources, including skilled work 
forces, will be a critical factor in the organization 
of manufacturing enterprises. 

COMPANIES RESPOND
U.S. manufacturers are responding to these cost and 
competitive challenges using a variety of means. A 2007 
Industry Week/Manufacturing Performance Institute sur-
vey tabulated the strategic practices being used (Table 1) 
and a variety of methodologies being employed to achieve 
continuous improvement (Table 2):
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CONCLUSION
Manufacturing is still an important component of the 
U.S. economy in both employment and economic output. 
Although large firms command the attention of the media, 
smaller companies are a large part of this sector with 92% 
of them having fewer than 100 employees. As the number 
of employees has steadily declined, the value of their eco-
nomic output has increased because of productivity gains. 
U.S. manufacturing companies face complex international 
cost and competitive pressures and are using a variety of 
strategies and new technologies to compensate.

Manufacturing is becoming more technically complex 
just as there is a dramatic work-force change from retire-
ments of the baby boomers. This is a unique challenge, and 
firms are adapting a spectrum of employment strategies to 
meet their needs. Therefore, I expect that U.S. manufac-
turing will continue to be a significant contributor to the 
national economy for years to come.
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