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Letter from the Chair

Manufacturing policy in the U.S. is at a critically important juncture. No fewer than a dozen reports

and studies with various conclusions and recommendations have been issued regarding manufacturing
since the Presidential Election of 2008. Most of these reports were drafted by special interests with
pre-determined agendas that paint manufacturing as either a leaner, stronger sector than ever before
or an industry in dire condition. At the Hollings Manufacturing Extension Partnership Advisory Board
("MEP Board”) we believe the truth lies somewhere in between. The reality about manufacturing is that
it is complicated and not easily captured by a single data point or a single picture of either impending
demise or dramatic revival.

Our report and the subsequent Opportunities for Action call for a federal policy that promotes technical
assistance over compliance and recognizes that America’s manufacturers need the public, private,

and education sectors operating in unison and taking responsibility for a competitive future based

on reasonable economic fundamentals. No one entity can address what ails manufacturing, nor can one successful firm be held up

as indicative of appropriate solutions.

Edward W. (Ned) Hill, Chair

This paper lays out the complex realities of the manufacturing industry, identifies responses of successful firms to the dynamic
technological and economic changes in front of them, and suggests opportunities for action that can be taken to help leading
manufacturers retain their global competitiveness while helping all manufacturers navigate the difficult terrain before them. On
behalf of the MEP Advisory Board | want to stress the need to move forward with a manufacturing policy. While some will argue
that we should not have a formal industrial policy, we believe we already have one. What has evolved as our policy is a disjointed
set of interventions related to taxation, trade, health care, tort reform, energy, regulation of the financial sector, and the by-product
of a near-heroic effort to restructure the domestic automobile assembly industry. The law of unintended consequences is our de facto
policy. The U.S. has a choice: do nothing and continue as is, or establish a set of policies that help leading American manufacturing
firms make the transition to product innovation, development, and deployment in new sales and new markets.

We are encouraged by the events of late 2009 and the efforts of the Vice-President’s Middle Class Task Force to recommend formal
manufacturing policy options. We look forward to a renewed conversation about the future importance and direction of manufacturing
as the economy continues its recovery. We also encourage that federal and state governments recognize that this is a time of transition
for many programs of relevance to the nation’s manufacturing base. They will need to respond to new policy mandates related to climate
change and environmental quality. They will need to help employers respond to structural changes in the value of the dollar versus other
currencies. And they will have to work hand-in-hand with employers to sustain a globally competitive workforce.

Just as the MEP program systematized and popularized lean manufacturing over the past 20 years, there is an important role for
intermediary organizations in developing tools and systems of practice that will sustain American manufacturing competitiveness

in the future. Many of these organizations and their contributions are cited in this report; some are not. However, all are part of the
important industrial commons that is the public's contribution to a prosperous future. We can do more to learn about these programs,
anticipate demands that will be made upon them, and make them more responsive to the increasingly competitive marketplace.

The MEP Board, MEP national program office and the nationwide system of MEP affiliates look forward to the continued conversation
about the future of U.S. manufacturing.

Sincerelv.

5

Edward W. (Ned) Hill, Chair
Hollings MEP Advisory Board and
Dean, Maxine Goodman Levin College of Urban Affairs, Cleveland State University
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Executive Summary

Introduction and Purpose

U.S. manufacturing is

at a critical crossroads.
Policymakers have a
choice to establish a
framework to guide the
future of manufacturing

inthe U.S. and to What makes this transition work?
accelerate adeStmentS y Manufacturers that innovate, navigate the global

value chain, cultivate workforce talent, and
to markets or Ieave itS embrace lean and green. Public policies that help

not hinder, private sector behavior.
future up to serendipity,
chance, complacency,
and indifference. U.S. a
policymakers can help
manufacturing firms What stops the process?
New ideas about processes, services, An inability by manufacturerers to access new

Chaﬂge, Innovate, move and products are generated constantly on technologies, new markets, skilled workers, and Producing innovative goods, and constantly improving

; shop floors, in research institutions, and in efficient energy practices. the process and service components that comprise
Into new mal’kets, and garages around the country. Disconnected public policies focused too heavily on a product — That's Manufacturing in the U.S.

adapt to a COﬂStantW That's innovation. compliance and not technical assistance today.

changing global

What is Manufacturing? It’s what happens
when innovation turns into products.

economic environment
or operate under the
false assumptions that the industry is not worth the effort. As the third largest economic sector in the U.S. economy, one that
pays premium wages, and creates more total direct and indirect jobs than any other sector, manufacturing is worth a focused,
pro-active federal policy agenda. Without one, the risks to U.S. living standards, national security, and economic security are
too great.

Manufacturing is an important part of the nation’s competitive backbone and represents a large, complex and diverse cluster
of industries made up of individual firms that undertake a broad spectrum of activities. These activities extend far beyond
production. They include research, design, logistics and distribution, technological services, back-office support, and customer
care, among others. Qver the past several decades, each of these activities has been outsourced to some degree, depending
on the precise cost and quality needs of an individual firm.

As a result, manufacturing has become a decentralized, complex web of suppliers and distributors that extends across

the globe. Indeed, in this era of globalization, it is often hard to identify the nationality of a firm. Traditional large U.S.
manufacturers have many overseas operations, while foreign companies like Toyota and Novartis have U.S. facilities that
employ thousands of U.S. workers. It is this picture that makes defining U.S. manufacturing more complex than it once was,
but perhaps more important too. Acknowledging its complexity, the MEP Advisory Board believes, will lead to a set of modern
and relevant public policies that will increase competitiveness for all manufacturers, and therefore be good for U.S. workers,
communities, and consumers.
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Exploring the Complex Realities of Manufacturing Today

Recent reports and studies paint a diverse portrait of the health and vitality of the current and future manufacturing industry
in the U.S., as well as its importance in the U.S. economy. Is it thriving or merely surviving? Manufacturers themselves
disagree about the health of their industry, some painting a rosy picture of a leaner, stronger sector than ever before; others
warning that the industry is in dire condition. The reality lies somewhere in between; manufacturing is complicated and
cannot be captured in a single data point nor is it captured in a single picture of impending demise or dramatic revival.
However, there are a set of complex realities that apply to the industry broadly. Understanding these complex realities

is critical to understanding how and why federal policy action can help shape a more vital industry, and therefore more
prosperous communities. Consider the following points:

e Manufacturing remains a significant part of the U.S. economy, generating $1.64 trillion worth of goods in 2008. If U.S.
manufacturing were a country in itself it would represent the 8th largest economy in the world. But. ..
...Manufacturing is no longer the dominant sector of the U.S. economy but it remains a critically important component.
As of 2008, it represented 12% of GDP, down from nearly 30% in the early 1950's.

The U.S. share of global manufacturing value added is holding steady and among all U.S. exports, manufactured products
are the most dominant, accounting for 57% of total value. But....

...The U.S. trade deficit for high-tech products in 2007 was $54 billion, nearly doubling the $29 billion deficit of 2000.
Manufacturing pays nine percent higher in wages and benefits than the overall economy, and nearly one in five jobs in
science and engineering are in the manufacturing sector (2nd highest). But. ..

...Employment in manufacturing as a share of total U.S. employment has fallen from about one in three jobs in 1950 to
one in ten jobs today.

In 2006 the U.S. performed an estimated $62 billion of basic research, $75 billion of applied research, and $204 billion

of development. But. ..

...Both the business sector’s share of research and development as well as the federal share are in decline. More than
half of all basic research in the U.S. is now performed at universities and colleges.

Characteristics of Successful Manufacturers and Opportunities for Action

The Hollings Manufacturing Extension Partnership Advisory Board (“MEP Board”) believes that rebuilding a strong,
sustainable innovation and product development and deployment capacity in the U.S. will require building on what works

for firms. Through a literature review of dozens of reports and studies and interviews with Board members, the following

four interconnected responses to change emerged. The Advisory Board is encouraged that for each of the four major
opportunity areas, there is an MEP or MEP Center partner related program already in place that can help foster these changes
in new firms, or to help leading firms reach even higher levels.
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Innovate constantly to adapt to economic and technological changes

1. Streamline innovationand ~ Only 20 percent of manufacturers can be considered truly advanced and engaged in that they:
growth services targeted (a) do not panic in the face of bad economic news and look for long-term opportunities;
{0 manufacturers. (b) will not be caught flat-footed by the impending worker imbalance and shortages; (c) do not
- R&D investments should fear the growing influence of China, India, and other low-cost producers; and (d) do not allow
be targeted to where . . . . ! .
measures and outcomes their products to be commoditized by purchasing agents at their OEM customers." According
indicate. to a survey of over 1,000 manufacturers, having a well-defined process for innovation was
identified as the primary driver of excellence in a disciplined approach to manufacturing. This
includes designing structured, standardized processes for generating ideas, developing them, and bringing them to market.?

Customer-focused innovation and mass customization were other innovation trends among leading manufacturers.

Embrace green and green lean

3. Invest in clean energy Manufacturers have been embracing the concept of lean for many years. There are many
innovation and expand the ) ) : . .
clean energy supply chain  Variants to lean but MEP defines lean manufacturing as the establishment of a systematic
while clarifying linkages approach to eliminating waste and creating flow throughout the whole company. Companies
between green lean and that are both green and lean are seeking to reduce their environmental impact while
continuous |mpr0vement . . ) ) o o ) o
and product development. simultaneously increasing their efficiency, productivity, and profitability. An example of

 ncrease awareness this is reduced water consumption that helps to reduce work-in-process costs, increase
understanding of, and productivity and quality, and increase profits. More and more manufacturers are requesting
implementation of green that their suppliers adhere to standards of environmental quality and processes. These
and new energy economy _ _ o : .
industrial standards. include firms such as Hewlett-Packard, Nokia, Ericsson, and Bristol-Myers-Squibb. MEP

. Create market opportunities partners with the Envwonmental Protgcﬂon Agency to prov@e t.he Green Suppliers Ne.twork
for global challenges. that helps reduce the environmental impact of small and mid-sized manufacturers while

simultaneously increasing those companies’ efficiency, productivity, and profitability, and

thus their competitiveness within and across the supply chain.

Recognize and navigate opportunities in the global value chain

6. Increase efforts to help Manufacturers are thinking about globalization, offshoring, and the supply chain in different
manufacturers nawgate X . .
export markets and ways. Success in the global marketplace for manufacturers looks different depending on

streamline technology the sub-sector and the size of the firm. For example, some firms are finding that as expertise

export processes. . .
portp develops overseas they have even more reason to send design, development, and production

. Increase efforts to help across the world. Other manufacturers are moving production and design back to the U.S.
manufacturers diversify . L . —_
their markets. as the transportation and logistics costs of supply chain management become prohibitive

. and energy costs continue to increase. Still others are expecting that future production may

. Improve the data available ) . o )
to present the value of be accomplished in many smaller facilities in the U.S. and abroad to meet environmental
manufacturing. concerns and react to special market demands.

In this emerging structure, supply chains are evolving and becoming less linear. First-tier suppliers and customers are
now involved in design, manufacturing, and delivery, and original equipment manufacturers are forming partnerships
with firms deeper into the supply chain because they are attracted to unique technical knowledge, process, and production

1. The State of Manufacturing 2009, Enterprise Minnesota, 2009.

2. Andrew, James and Emily Stover DeRocco and Andrew Taylor, “The Innovation Imperative in Manufacturing: How the United States Can Restore its Edge,”
The Boston Consulting Group, March 2009.
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expertise.® One way to maintain
competitiveness in this environment

is through collaboration and cluster-
based partnerships between like firms,
government, and educational institutions.
Some manufacturers are morphing their
product and service offerings. Regardless,
navigating the complexities of the global
supply chain will continue to be important

to manufacturers. The National Innovation €

Marketplace (www.usinnovation.org)isan ~ Minnessta- ~  Toshiba tells ~ Thase Chinese  Zorantells  TSMC,in In Callfornia,

etplace _ 9 based BestBuy factaries-for-  factorlesefor-  its ovin Taiwan buys  Applied

MEP initiative connecting manufacturers decides how  hirein China  hire arder subcontrac-  factory Materials

" th dtoi t many EH_HJ to crank up chips fram tors, including  equipment shops for

0 One another and 1o Innovators players :d production...  Zoran Corp, .. TSMC, le get :lnm :.nlnlhd sungfuv |
: ; wants, orders busy making aterials ..  machine-too

looking to take their product to market. from Toshiba.,. gnths chinte. e il

Source: “Clarity is Missing Link in Supply Chain,” Phred Dovorak, Wall Street Journal, 5/18/2009

Develop and retain current and future talent

9. Rebrand manufacturing Despite the economic downturn and a perceived lack of jobs, data from a May 2009 survey
gzvggosmu:tnltr’wg?]\éatlon, of manufacturers indicate that skills shortages still exist, especially for the most profitable
deployment.” companies and for skilled production workers, scientists, and engineers.* Evidence exists to

10. Promote and expand suggest the lack of skilled workers extends to all levels of a manufacturing enterprise. The

career pathways. National Association of Manufacturers (“NAM”) has identified many workforce challenges

. Endorse and promote including dissatisfaction among manufacturers with the quality of K-12 education and the lack
national certification and of adequate and accurate career counseling as well as the negative perceptions and attitudes

skill standards related to

manufacturing. of young workers with careers and job satisfaction in manufacturing.® Perhaps rebranding

) manufacturing as the process of moving from product innovation into product development
12. Partner with federal, state, . . .
and local workforce system and deployment (including new sales and new markets) is a way to engage young workers
to proactively avert layoffs.  who are interested in idea generation and research and development.

A critical partner in training the current and future workforce is the community college system. More than half of the
community colleges (55% or approximately 1,200 institutions) offer specialized training in manufacturing skills. There are
about 871,000 students enrolled in these courses.

Beyond the skill gap issues is a deeper issue around developing a talent-driven firm. According to the recent report by the
Aspen Institute, most businesses are still based on well-established command and control structures and have a hard time
accepting systems, like those built on web-based social networking tools, that encourage bottom-up horizontal collaboration,
even internally.” As a result, the most exciting innovations in building talent-driven firms may well occur in smaller
entrepreneurial firms and at the edge of large enterprises rather than their core.

3. “Supply Chain Globalization: How Surviving SMEs Can Position Themselves for the Future,” Manufacturing a Better Future for America, Alliance for American
Manufacturing, 2009.

Machine-tool
firm D&H

Manufacturing
—at the end of
tha chain=—rmills
aluminum Bocks
for Applied.

4. "People and Profitability: A 2009 People Management Practices Survey of the Manufacturing Industry,” The Manufacturing Institute, Deloitte, and Oracle, May 2009.

5. "2005 Skills Gap Report — A Survey of the American Manufacturing Workforce,” Deloitte, NAM, and The Manufacturing Institute, 2005.

6. Jacobs, James, “The Diminished Role of Training and Education in American Manufacturing and the Imperative for Change,” Manufacturing a Better Future for America,

Alliance for Manufacturing, 2009.
7. Adler, Richard P, “Talent Reframed: Moving to the Talent Driven Firm,” The Aspen Institute, 2009.
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