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Executive Summary

Critical Questions

¢ What is the competitive position of U.S. manufacturing plants compared to facilities in
China, and is this stance likely to improve or weaken as China’s industry develops?

e Should more U.S. and other Western manufacturers avail themselves of China’s
growing capabilities by purchasing materials and components, or outsourcing
production?

o  Where will future opportunities arise? Is outsourcing from the U.S. to China the
beginning and end of opportunity, or are there other ways to invest in both the U.S. and
China to maximize global competitive advantage?

e How and where can China’s manufacturers continue to improve, strengthening their
industrial competitive position? Will this improved position contribute to even greater
trade imbalances with the U.S. and other Western economies?

U.S. and China manufacturers face myriad questions amid a worldwide scramble for manufacturing market
share. The China Vision is intended to help provide the answers.

We all understand that manufacturers today play on a global playing field, and, like it or not, the competition
is fierce. Customers everywhere demand more for less and are willing to go to the far corners of the earth to
get it. Many end up looking to China, not only to purchase low-cost supplies, components, and services, but
also to establish new facilities of their own. China’s entry into the World Trade Organization, combined with
internal industrial consolidation and social and economic reforms, have brought China’s manufacturing base
to a position of global prominence — and poses a series of critical questions to corporate executives around
the world. That’s why it’s imperative that manufacturers get a better understanding of how China’s
manufacturers compare to their U.S. peers. The China V'ision — based on research from the

IndustryW eek/Manufacturing Performance Institute China Manufacturing Study 2004 and the

IndustryWeek /Manufacturing Performance Institute 2004 Census of Manufacturers — provides answers
regarding U.S.-China competitiveness that can improve executive decision-making around the globe.

Eye on China

While an attractive cost structure — especially low labor costs — may have fueled the growth of China’s
manufacturers, it may be their vigilant pursuit of Western manufacturing standards and capabilities that
enables them to maintain industrial preeminence. And while these manufacturers still have some way to go
before overtaking their Western counterparts, China’s manufacturing base is expanding its volume and
expertise at unprecedented rates and in surprising ways.

Once seen as the land of low-cost knock-offs, China today boasts a modern industrial economy — offering
world-class capabilities that range from product development through production. China may soon be the
largest maker of personal computers in the world, and the neat-final acquisition of IBM’s PC business by
China’s Lenovo Group Ltd would create the world’s third largest PC maker,! cementing China’s PC
dominance for years to come. China is also home today to some of the world’s largest electronics firms and
facilities, and acquisitions and mergers are creating powerful China players in numerous industries. China has
aggressively developed its centers of manufacturing, nurturing industrial skills that rival those of nations

! Charles Forelle, “Sale of IBM unit to Chinese firm faces U.S. review,” Wall Street Journal, Jan. 27, 2005
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around the globe — including the U.S. And as rural Chinese flock to industrial centers, ample low-cost labor
promises to fuel growth in the short term.

In 2004, $196.7 billion in merchandise was imported by the U.S. from China,? up from $97 billion in 2000,
producing an imbalance with the U.S. of §762 billion ($34.7 billion of U.S. goods landed in China); only
Canada exports more to the U.S. at $255.9 billion. And while some mistakenly believe that this figure is
comprised predominantly of consumer goods landing on Wal-Mart shelves (apparel, toys, etc.), in fact many
U.S. and other Western manufacturers now look to China suppliers for their components and materials.
These companies are making China a vital cog in their supply chains even as many manufacturers in those
same sectors are losing sales and profits to the Chinese.

First-Ever Research Comparisons

The new study of leading China manufacturing facilities — the IndustryWeek/Manufacturing Performance
Institute China Manufacturing Study 2004 — indicates that many China-based manufacturing facilities are not
resting on low-cost laurels, but are instead attempting to adopt many of the operational practices that set
world-class plants apart around the globe. The China Study focused on those facilities that were International
Standards Organization (ISO) 9001 certified or in the process of certification or recertification to ISO
9001:2000, a group that Grant Thornton and the Manufacturing Performance Institute (MPI) believe
represents the current upper echelon of China manufacturing, and thus, one of the strongest competitive
comparisons that can be made to Western industrial competitors.

In order to make those comparisons, and therefore, provide answers to the tough questions posed, we turn to
the IW/MPI 2004 Census of Manufactuters, one of the largest annual studies of U.S. manufacturing metrics,
management practices, and financial plant-level results. (See page 49 for methodologies for both research efforts.) The
2004 Census and the 2004 China Study explore a range of performances and practices, such as:
e (Cash-flow measures that impact a manufacturer’s bottom line (e.g., capital investments,
information technology investments, production employee wages)
e Manufacturing metrics that mark plant-floor performance and drive executive-level decisions
(e.g., cost of goods sold; return on invested capital, on-time delivery rates, quality yields)
e DPervasiveness of improvement methodologies (e.g., Lean Manufacturing, Total Quality
Management, Six Sigma) and other critical production practices
e Pursuit of leading human resource practices, such as empowerment and training
e Application and effectiveness of information technologies

By examining the results of these two research efforts, it’s possible to assess the best of China industry in
comparison to Western standards (U.S. manufacturers). This provides insights for U.S. and China
manufacturers, as well as the firms that support them worldwide, and answers the fundamental questions on
the minds of those thinking about China — that is, every manufacturing executive.

2 U.S. Office of Trade and Economic Analysis
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Using This White Paper

In reading this white paper, we encourage you to review pages 4 — 9, the “The Face of U.S. and China
Manufacturing,” which consists of profiles of the U.S. and China plants that participated in the IndustryWeek
and Manufacturing Performance Institute studies. The chapter not only provides a unique perspective into
the differences between manufacturers in the U.S. and China, but also helps to explain many of the key
findings presented in subsequent chapters. For example, the performance of manufacturers in China varies
significantly based on ownership structure of the plant.
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The Faces of U.S. and China Manufacturing

Ownership Structure* — % of plants

u.S. China
Private 69% China private 41%
Public 31% Joint venture 25%
State-owned 25%
Foreign enterprise 9%

* Facility is part of the following company types, as described on U.S. and China surveys.

In the 1980s, China began promoting self-management of state-owned enterprises and facilitated contact
between Chinese and foreign trading enterprises.> Although many state-owned enterprises have been
privatized, merged or closed, many still exist and can be a drag on the Chinese economy. Privatized firms,
while moving beyond the stigma of being state-owned, still may carry management residue from their old
ways. When comparing the China plants to U.S. facilities in this analysis, we’ll occasionally note the China
subsets of “State-owned” and “China private,” along with two foreign equity structures — “Joint ventures”
and “Foreign enterprises.” The joint venture (JV) and foreign enterprise (FE) plants often have practices and
performances resembling those of U.S. plants, while state-owned plants frequently trail their privatized
colleagues.

Regions — % of plants

u.s. China **
Midwest 42% Beijing 25%
South 24% Tianjin 12%
Northeast 19% Shanghai 8%
West 13% Jiangsu 6%
Other* <1% Guangdong 6%
No region identified 2% Hebei 5%
Shandong 5%
Shanxi 5%
Zhejiang 3%
Hubei 3%
Liaoning 3%
All others 19%

* Virgin Islands and Canada
** Provinces, autonomous regions, municipalities, and special administrative regions)

3 U.S. Department of State, October 2004
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Nature of Operations — % of plants

u.s. China
Discrete 69% 54%
Process 18% 20%
Both or hybrid 13% 26%

The China Study found far more plants that described the nature of their operations as “process” or “both or
hybrid” when compared to U.S. facilities. Discrete plants have output typically measured by numeric
quantities (e.g., widgets, circuit boards, pencils) and involve some form of assembly. Process facilities have
output typically measured as weight or volume (e.g., refined petroleum) and involve product transformation
via heat, pressure or changes in chemical composition. Some of this difference between the U.S. and China
samples may be due to survey translation, especially since the concepts of discrete and process are often
misunderstood even among U.S. manufacturers, and some of it may be due to the ISO-centric nature of the
China sample. This difference between the U.S. and China samples bears consideration when reviewing
certain data, particularly those assessing speed of operations (e.g., cycle time).

Years Since Start-Up — % of plants

u.s. China
Less than 5 years 2% 29%
5-10 years 7% 25%
11 - 20 years 15% 23%
More than 20 years 75% 24%

The majority of China manufacturers responding to the China Study have been in operation for less than 10
years. This is in sharp contrast to the U.S. Census, of which 75% of U.S. plants that responded are more than
20 years old. In fact, 7% of China plants have been in operation less than two years.* This difference appears
particularly pronounced upon review of data comparing levels of investment; the relative youth of China’s
manufacturing plants is fueling high levels of information-technology and capital-equipment spending.

Volume and Mix — % of plants

u.s. China
High volume/High mix 23% 34%
High volume/Low mix 17% 23%
Low volume/High mix 49% 27%
Low volume/Low mix 11% 16%

A majority of China Study plants (57%) described their operations as high-volume, compared to 40% of U.S.
plants. This comparison also can impact certain performance measures, such as speed of operations (e.g.,
cycle time).

* China Study categories “Less than 2 years” and “3-4 years”; U.S. Census category “Less than 5 years.”



Annual Revenue of Corporate Parent — % of plants

u.s.
Less than $100 million 54%
$100 million - $499 million 17%
$500 million - $999 million 6%
$1 billion - $5 billion 12%
$5.1 billion - $10 billion 6%
More than $10 billion 7%

Annual Revenue of Plant* — % of plants

China

Less than 83 million RMB (less than ~$10 million)

68%

83 million RMB - 829.9 million RMB (~$10 million - $100 million)

25%

830 million RMB - 4.15 billion RMB (~$100 million - $500 million)

4%

4.16 billion RMB - 8.299 billion RMB (~$500 million - $1 billion)

2%

8.3 billion RMB - 41.5 billion RMB (~$1 billion -

$5 billion)

1%

41.6 billion RMB - 83 billion RMB (~$5 billion - $10 billion)

<1%

* 1 RMB (China renminbi) = $US 0.1208

Questions regarding revenues on the two surveys were not asked in like manners. The U.S. Census sought to
define the revenues of a plant’s corporate parent, and thus, get some indication of how a parent’s “muscle”
could help or hinder a given facility. Given that many China plants have multiple “parents,” sometimes
including a government body, the China Study instead sought plant revenues.

Number of Employees — % of plants

u.s. China
Less than 100 34% 38%
100 - 249 37% 25%
250 - 499 18% 14%
500 - 1,000 8% 9%
More than 1,000 2% 15%

A significantly higher percentage of China Study plants (15%) employ more than 1,000 workers than do U.S.
Census plants (2%). An amazing 41% of state-owned China plants employ more than 1,000 workers — vs.
3% of private China plants and 8% of JV/FEs — hinting at the size of many of these facilities and some of
the operating challenges posed by sheer bulk. The largest plants generally were also the oldest plants, with
42% of plants more than 20 years old employing more than 1,000 workers.



The U.S. Census and China Study samples are surprisingly comparable when reviewed by the primary product
they make, which has then been reclassified into three-digit North American Industry Classification System
(NAICS) codes.> Differences are pronounced for two industries: fabricated metal product manufacturing
(15% U.S. vs. 4% China) and computer and electronic product manufacturing (9% U.S. vs. 24% China).

Primary Product (3-digit North American Industry Classification System code) — % of plants

u.s. China
Machinery Mfg. 16% 17%
Fabricated Metal Product Mfg. 15% 4%
Computer and Electronic Product Mfg. 9% 24%
Transportation Equipment Mfg. 9% 3%
Chemical Mfg. 8% 13%
Miscellaneous Mfg. 6% 2%
Food Mfg. 5% 3%
Electrical Equipment, Appliance, and Component Mfg. 5% 9%
Primary Metal Mfg. 5% 2%
Plastics and Rubber Products Mfg. 4% 5%
Furniture and Related Product Mfg. 4% 1%
Paper Mfg. 3% 1%
Textile Mills 3% 2%
Nonmetallic Mineral Product Mfg. 2% 2%
Printing and Related Support Activities 2% 1%
Wood Product Mfg. 1% 1%
Beverage and Tobacco Product Mfg. 1% <1%
Apparel Mfg. <1% 2%
Textile Product Mills <1% 0%
Petroleum and Coal Products Mfg. <1% <1%
No product listed or classified 3% 8%

Variations in the two survey samples were wider in regard to the value chains in which the plants primarily
participate, with the largest differences appearing for the automotive industry (15% U.S. vs. 6% China, which
is likely reflective of the automotive manufacturing presence eurrently in the two countries) and high-tech
industries (6% U.S. vs. 23% China, which again is likely reflective of the high-tech manufacturing content that
has moved to China). While “value-chain participation” was not specifically defined for either research effort,
it simply means the industry channel into which the plant sells its products and is synonymous with “supply-
chain participation.” Value-chain participation can be helpful criteria when analyzing relationships between
customers and suppliers, as well as issues of product pricing and costs for materials and components (see #he
Supply Chain section on page 29.

5 MPI also has classified data at four- and five-digit NAICS levels, but samples at that level become too small for
meaningful statistical comparisons.



Primary Value - Chain Participation — % of plants

U.S. China
Industrial equipment and machinery 20% 24%
Automotive 15% 6%
Construction 13% 7%
Consumer packaged goods / nondurables 11% 4%
Consumer product durables 8% 5%
High tech 6% 23%
Pharmaceuticals, biotech, medical 5% 5%
Aerospace 5% 3%
Chemicals 4% 12%
Printing and publishing 3% 2%
None of the above 11% 9%

Both surveys also sought to define a characteristic based upon self-perception of operational excellence:
“How much progress has a plant made toward world-class manufacturing status?” The U.S. holds a small
edge, with 30% of plants indicating the categories closest to world-class. This result is surprising given the
ISO status of the China plants; most observers would expect that more China plants would have classified
themselves as world-class, especially since U.S. data typically indicates that ISO status may increase the
likelihood of a plant’s managers believing it is at or near world-class. For example, of the U.S. plants that
indicate they have “quality certifications” in place®, such as ISO, 37% reported being at or near world-class.
It’s possible that the China plants see the bar as being higher, are more open to outside suggestions, and/or
more interested in pushing to improve, rather than simply trying to survive.

World-Class Manufacturing Status — % of plants

u.s. China
No progress 15% 22%
Some progress 55% 53%
Significant progress 28% 25%
Fully achieved 2% 1%

6 U.S. Census question revised in 2004



Human Resources: The Competitive Edge

Critical Analysis

¢ China plants are adopting many Western human-resource (HR) processes and
practices (with a few notable exceptions) to get greater productivity from their
employees and to more effectively compete with plants around the globe, in some
areas outpacing U.S. facilities with their adoption of innovative HR initiatives.

¢ Western-like China plants (joint ventures and foreign enterprise facilities) have
embraced cutting-edge HR practices even more enthusiastically.

+ Disparities in HR practices remain in China, where facilities range from large “factory
cities” that employ tens of thousands to labor-intensive state-run facilities to Western-
managed plants that function and produce product at world-class levels.

¢ China is still a difficult place to instill empowerment in workforces, and until that
occurs, peak human performance — comparable to U.S. achievements — will not be
attained.

Labor and Wages

It comes as little surprise that China’s manufacturers offer wages dramatically lower than those offered by
U.S. plants. Wages in China (not including overtime) were $121 per month (wages were consistent for all
types of China ownership structures), compared to $2,160 per month in the U.S.7 Although this wage
differential is often considered #be competitive differentiator between China and the U.S., sizeable cost
differences also exist in many other comparisons between the U.S. and China, e.g., a single can of cola in
China costs $0.30 and a beer costs $0.36.8 And simplistic wage comparisons do not take into account the
relative costs of housing, meals, and medical benefits, which are often purchased or provided differently in
the two countries.

The supply of laborers in China willing to work at relatively low wages is not likely to change soon. Rural
workers, or “mingong,” now have more access and opportunities to seek employment in urban
manufacturing centers, and are moving to industrial centers by the millions. Some mingong work in cities
primarily to remit income back to families in rural areas, eventually heading back to the farms themselves,
while others take up permanent residency in their new urban homes. In Shanghai, the number of working
rural migrants rose from 2.76 million in 1997 to 3.87 million in 2000.% In the 1990s, this migration resulted in
problematic urban conditions as some rurals became transients without work, homes, or appropriate
identification, but today mingong migration is better managed by both state and industry. Wages and benefits
for rural migrants, though, typically remain below those of permanent working residents.

7 China respondents answered as China renminbi per month (1208 RMB per U.S. dollar). U.S. respondents answered as
dollars per hour (revised to reflect 160 hours per month).

8 www.passplanet.com

? “Moving millions rebuild a nation,” China Daily, Oct. 2, 2004.
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Wages Per Month

u.s.* China**
25th percentile $1,183.20 $96.64
Median $2,160.00 $120.80
75th percentile $2,560.00 $181.20
90th percentile $3,040.00 $241.60

* U.S. respondents answered as dollars per hour (160 hours per month)
** China respondents answered as China renminbi per month (.1208 RMB per U.S. dollar)

Labor turnover rates are comparable among U.S. Census and China Study plants (6% and 5%, respectively),
which is a surprising finding given the growth rate of China industry. Although turnover is considerably
higher (10%) among joint venture and foreign enterprises, this is likely due to the heightened hiring pace at
these facilities (see below). And, like their Western counterparts, JV/FEs probably have a greater willingness to
remove new hires who don’t meet expectations.

For manufacturers in China, though, there are specific differences compared to the U.S. that do and will

impact operations: There are fewer unions representing workforces and there is less red tape with regard to
human resource hiring and firing practices.

Annual Labor Turnover Rate

u.S. China
25th percentile 12.6% 10.0%
Median 6.0% 5.0%
75th percentile 3.0% 2.0%
90th percentile 1.3% 1.0%

China Labor Turnover Rate by Ownership Structure

State- China JV or Foreign

Owned Private Enterprise
25th percentile 10.0% 10.0% 10.0%
Median 5.0% 5.0% 10.0%
75th percentile 1.0% 2.0% 4.6%
90th percentile 0.1% 1.0% 1.0%

Approximately 61% of U.S. Census plants expected an increase in employment levels for 2004. (When asked
a year earlier via the 2003 Census to project their likely 2004 employment change, a comparable 58% of U.S.
plants anticipated an increase in 2004, indicating that hiring plans stayed on course.) For 2005, the hiring
upswing should continue, with 64% of plants anticipating an increase. The data from China at face value is
comparable — 61% of all China Study plants expect to increase hiring in 2004, and 68% expect employment
levels to rise in 2005. But significant differences exist among China respondents based on ownership
structure as well as age of facility:

e Approximately 70% of China JV/FEs anticipated employment increases in 2004, and 79% projected
employment increases in 2005. In contrast, less than half of state-owned plants were expecting
employment increases in 2004.



e Some 75% of China plants less than five years old expected employment to rise in 2004, and 85% in
2005. In contrast, only 40% of China Study plants that were more than 20 years old anticipated
increases in 2004, and just 50% were optimistic about hiring more workers in 2005, respectively.

These two trends merge when you consider that 38% of JV/FE plants are less than five years old compared

to 5% of state-owned plants. In contrast, 65% of state-owned plants are more than 20 years old compared to
just 8% of JV/FEs.

Employment Change — % of plants

u.s. China

2004 2005 2004 2005
Decrease 21% or more 2% 1% 4% 2%
Decrease 11 - 20% 4% 2% 4% 2%
Decrease 1 - 10% 14% 11% 17% 12%
0% 20% 22% 15% 16%
Increase 1 - 10% 48% 56% 42% 38%
Increase 11 - 20% 10% 6% 15% 20%
Increase 21% or more 3% 2% 5% 10%

Training and Empowerment

More than half of China Study plants (53%) train more than 20 hours per employee per year vs. 35% of U.S.
Census plants. More than one fourth of China facilities train more than 40 hours — the standard for world-
class learning — compared to just 11% of U.S. plants. Among Western-like China plants, training levels are
even higher. One-third of joint ventures and foreign enterprises (JV/FEs) train more than 40 hours, spending
a median 6% of their labor costs on training. All China Study plants spend a median 5% of labor costs on
training, compared to 2% at U.S. plants. Even state-owned China plants reported spending 3.5% of their
labor budgets on training. The ages of facilities in China did not affect the training data.

Why such high levels of training? One reason may be that the China sample consists of all ISO plants; ISO
has requirements that call for all employees to have documented skills based on either education or
experience. Additionally, the remarkable growth rates of manufacturing in China may require more training as
non-production-oriented citizens, such as rural workers, move into industrial centers and begin contributing
to China’s manufacturing economy.

Among U.S. plants, one of the few segments that matches China’s commitment to training are the plants that
identified themselves as having made “significant progress” toward or “fully achieved” world-class status.
Among this world-class set, 50% train more than 20 hours and 13% train more than 40 hours.



Annual Hours of Training Per Employee — % of plants

uU.S. China
Less than 8 hours 22% 13%
8 - 20 hours 43% 34%
21 - 40 hours 24% 26%
More than 40 hours 11% 27%
Training Investment — % of labor costs
u.s. China
25th percentile 1.0% 2.0%
Median 2.0% 5.0%
75th percentile 4.0% 10.0%
90th percentile 5.0% 17.9%

The Chinese culture is considerably more focused on the building of consensus, rather than on individual
initiative or ideas. So, it’s not surprising to find that more than one-third of China plants (35%) have
absolutely no employees working in empowered or self-directed teams (indeed, the empowerment concept
was unknown to some China Survey respondents!’). Among state-owned China plants this complete lack of
empowerment climbs to nearly half (46%); 29% of JV/FEs have no employees empowerted, a figure closet to
what’s found among the U.S. Census plants (23%). In contrast, 26% of U.S. plants have empowered a
majority of their workforce vs. just 12% of China plants. Only 5% of state-owned China plants have a
majority of their workforce empowered.

Empowerment Levels — % of plants

uU.s. China
0% empowered 23% 35%
1 - 25% empowered 36% 36%
26 - 50% empowered 14% 18%
51 - 75% empowered 11% 7%
76 - 99% empowered 7% 4%
100% empowered 8% 1%

10 Data for some China plants was captured through in-person interviews (see Methodology), enabling this perspective.



Empowerment Levels By China Ownership Structure — % of plants

State-Owned China Private J\ér?:et::fsign
0% empowered 46% 32% 29%
1 - 25% empowered 31% 36% 44%
26 - 50% empowered 18% 20% 14%
51 - 75% empowered 1% 7% 10%
76 - 99% empowered 4% 5% 2%
100% empowered 0% 1% 1%

Empowerment is a cornerstone of U.S. workforce productivity initiatives and is intended to develop
shopfloor operators who take ownership of their day-to-day activities. Far too many organizations in China
still are mired in autocratic management systems, a fact of Chinese industrial life that is unlikely to change
anytime soon. And while Chinese managers may realize that empowerment helps a line, cell, group, plant, or
organization be more effective and successful, putting this practice into place across the country’s industrial
base may take years or decades. China plants have evolved, as more top- and mid-level management have
been given increasing empowerment and authority over their operations, but this autonomy generally has not
reached into lower levels of management and operations. This affords U.S. plants a window of opportunity to
differentiate themselves, as U.S. frontline employees find ways to improve products and productivity,
achieving breakthrough gains through plant-floor innovation.

Human Resource Programs

In both the China Study and the U.S. Census, plants were asked about the existence and effectiveness of six
specific human-resource programs: recruiting and hiring; performance management; employee development
and training; leader/supervisor development and training; teaming; and safety and health. Specifically, we
inquired whether a plant had a given program in place and, if so, how effective was the program: “Not
effective,” “somewhat effective,” or “highly effective.”

The overwhelming majority of U.S. and China facilities indicate these initiatives are in place, with comparable
adoption rates in both countries. With the exception of safety and health programs, the effectiveness of these
programs (the percentage of plants with a program that is rated “highly effective”) was significantly better in
China than in U.S. adoption rates and effectiveness in China plants were generally highest among joint-
venture and foreign-enterprise plants.



HR Programs — % of plants

uU.S. China
Highly Highly
In place effective* In place effective*

Recruiting and hiring 86% 21% 91% 26%
Performance management 89% 19% 96% 33%
Employee development and o @ @ a

training 93% 12% 91% 27%
Leader/supervisor development 88% 12% 92% 33%
Teaming 80% 18% 92% 29%
Safety and health 98% 54% 97% 40%

* indicates highly effective programs as a percentage of plants with that particular program in place

China’s manufacturers may be overly optimistic regarding the effectiveness of their HR programs, but it’s also
possible that these programs are relatively young and, in relation to what they replaced, have been highly
effective. Then, too, some of these programs may be in place to support the ISO standards common to the
China sample. But regardless of the reasons, China’s enthusiastic adoption of HR programs should not be
ignored by Western manufacturers; low-cost labor combined with highly effective workforce programs offers
a significant competitive edge. Whether these Western-like HR programs can reach into all facets of China
manufacturing, particularly in state-owned enterprises, remains to be seen; state-owned enterprises are often
hampered by antiquated labor practices that even the most innovative HR practitioners would have trouble
changing.

Grant Thornton Perspective

¢ Manufacturers in both the U.S. and China face employee turnover-related challenges
as the U.S. economy heats up and China’s economy maintains its torrid pace. Best
practices for identifying, interviewing, and hiring new employees, as well as
motivating and rewarding existing talent must be adopted and refined.

o China’s manufacturers are training at incredible levels. While the type of training may
be different than what U.S. facilities are undertaking — China emphasizes basic
technical skills for a growing industrial base — this impressive investment
underscores the need for U.S. plants to keep pace. U.S. facilities need to take a hard
look at their own workforces and develop a renewed urgency for training. Just as
Toyota’s operational success in the 1980s spurred a U.S. manufacturing
transformation, the China challenge should spur a training revolution in the U.S.

¢ In both China and in the U.S., the key to improvement is empowerment. While facilities
in the U.S. hold an “employee ownership” edge, both countries’ manufacturers need
to provide more than lip service to this important driver of success.

« U.S. manufacturers still hold a manufacturing edge in their worker-friendly
“approach,” and should attempt to extend this advantage by fostering an open, risk-
and reward-sharing approach on the plant floor.




Operational Excellence: Pathways to Profitability

Critical Analysis

e A surprisingly large percentage of China’s manufacturers are focused on quality and
innovation — not low cost.

e Plants in both nations were extremely optimistic regarding revenue projections over the
past year, and even more optimistic when looking ahead through 2005.

e U.S. plants with a well-defined, thoroughly implemented improvement methodology —
such as Lean Manufacturing, Six Sigma, or others — outperform U.S. plants that do not
follow a methodology. This generally is not true among China Study plants, where
improvement approaches are primarily based on Total Quality Management (TQM).

¢ China plants are not adopting Lean methodologies at the same rate as their U.S.
competitors. China’s manufacturers are missing significant improvement opportunities
compared to U.S. plants, particularly regarding inventory management and its impact
on a plant’s ability to reduce production costs. Lean requires operator “ownership” of
roles, and the relative lack of empowerment among China workforces may be a
deterrent to advancement of Lean.

e Even without Lean and other improvement tools, China’s manufacturers still recorded
many performances comparable to or better than their U.S. counterparts, in part due to
more attractive cost structures.

e Although China’s manufacturers often beat their U.S. competitors on price, they
generally do so while maintaining strong gross margins and not, as many believe, by
dumping products to gain market share.

¢ China’s manufacturers face an interesting dilemma: When the world is beating a path to
your door, is it really necessary to invest time and money into an improvement
program?

Market Focus

Approximately 70% of U.S. Census plants rate “high quality” as one of the top three foci of their go-to-
market strategy, and given that all plants in the China Study were certified to ISO or in the process of being
certified or recertified, it’s not surprising that 73% indicate that “high quality” also is a focus of #beir market
strategy. What is surprising, though, is that only 28% of China’s plants indicate “low cost” as a market focus.
While a common perception is that China’s industry is focused on low-cost strategies, this figure is
comparable to the percentage of U.S. plants with a low-cost focus. Equally provocative is that more than half
of China plants (54%) reported having an “innovation” focus vs. just 26% of U.S. plants; indeed, innovation
was the second highest response among China plants.

China’s emphasis on innovation as well as “service and support” (cited by 41% of China Study plants) shows
that a real shift has occurred among the country’s manufacturers — in short, China’s manufacturers are
recognizing the need for a full complement of manufacturing skills to compete when low cost isn’t the only
advantage.
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Focus of Market Strategy — % of plants

uU.S. China
High quality 70% High quality 73%
Service and support 53% Innovation 54%
Total value 37% Service and support 41%
Fast delivery 35% Low cost 28%
Low cost 28% Product variety 25%
Customization 27% Total value 17%
Innovation 26% Fast delivery 20%
Product variety 15% Customization 12%
None of these <1% None of these 3%

The only other attribute among U.S. plants receiving a majority of responses was “service and support” (53%
of plants). Along with service and support, U.S. plants were placing more emphasis than China plants on
“fast delivery” and “customization,” two supplier attributes that may depend on the closeness (both distance
and supply-chain relationships) between trading partners.

Improvement Methodologies and Practices

Since the sample for the China Study was taken from a population of ISO registered plants, it’s not surprising
to find a high percentage of plants (65%) reporting their primary improvement methodology to be TQM,
compared to just 14% of U.S. plants. At its broadest interpretation, TQM is a system ensuring and improving
external and internal customer satisfaction. At the same time, because ISO calls for continuous-improvement
programs, it’s no wonder that only 3% of China plants reported having no improvement methodology.

The perspective among U.S. plants about pathways to improvement is quite different, and may offer a
decided operational advantage for U.S. facilities. Forty-two percent of U.S. Census plants reported some level
of adoption of Lean Manufacturing (vs. 12% of China plants) and 55% reported the lean trio of Lean, Lean
and Six Sigma, or the Toyota Production System vs. just 17% of China plants. This Lean gap holds many
opportunities for U.S. plants to stave off China’s outsourcing onslaught; without the improvements Lean
offers, China’s cost advantages could weaken over time.

Lean methodologies have grown increasingly popular across Western industries, in large part due to their
ability to drive out costs through better inventory management; improve quality by identifying problems
quickly; and to move plants closer to supplying customer satisfaction through continuous-improvement
systems. But core to Lean is empowering operators to “own’ their roles in process value streams, enabling
them to improve their own performance: Collectively, these operator improvements can add up to significant
cost-savings in an organization. It may be this need for operator involvement that keeps Lean from spreading
more widely throughout China plants with low levels of empowerment.



Primary Improvement Methodology — % of plants

uU.S. China
Lean Manufacturing 42% Total Quality Management 65%
Total Quality Management 14% Lean Manufacturing 12%
Lean and Six Sigma 11% Other 8%
Theory of Constraints 4% Agile Manufacturing 4%
Six Sigma 4% Six Sigma 2%
Agile Manufacturing 3% Lean and Six Sigma 3%
Toyota Production System 2% Toyota Production System 2%
Other 6% Theory of Constraints 1%
No methodology 14% No methodology 3%

Both studies also asked participants to identify the degree of implementation of their chosen improvement
methodologies. Approximately 49% of U.S. plants reported either significant or complete implementation of
a methodology vs. 64% of China plants. (The China figure was weighted by the 86% of plants reporting
significant or complete implementation of TQM; among China plants pursuing other methodologies, just
40% reported significant or complete implementation).

“Degree of implementation” obviously reflects a subjective judgment, one relative to the methodology’s
adoption point. Then, too, a response of “complete” (indicated by a small number of plants in both studies)
could be described as a misnomer, particularly when referring to strategies such as Lean that are intended to
spur continuous, never-ending improvement. Not even Toyota would be so bold to claim that the Toyota
Product System, in development for decades and from which Lean evolved, is complete. Nonetheless, data
shows that U.S. plants with the deepest implementations tend to exhibit better overall practices and
outperform other plants across a wide array of measures; the data from China’s plants was not as convincing,

For example, 41% of the deepest methodology implementers among China plants had reduced per-unit
manufacturing costs in the past year vs. 38% of other China plants. In contrast, 63% of U.S. plants with
significant or complete implementation had reduced per-unit manufacturing costs vs. 47% of all other U.S.
plants. (For some measures, such as per-unit costs, joint venture and foreign enterprise China plants did
exhibit more U.S.-like tendencies.) What’s more, 25% of China’s significant or complete implementers rated
themselves as having made significant progress or fully achieved world-class vs. 28% of all other China plants
— at best, little or no difference. But among U.S. deep implementers, 45% rate themselves as near or at
world-class vs. only 15% of all other U.S. plants.

This difference between the two countries regarding methodologies and their impacts may be due to China’s
ISO-TQM bias (i.e., certified ISO and following TQM, but neither are really moving the numbers); or it could
be the result of a misperception of what’s involved with implementing an improvement methodology. For
example, improvement methodologies in China were less likely to occur within plant-floor activities
(production, materials management, shipping and logistics) than in U.S. plants, but more likely to be present
in front-office and support activities (purchasing, customer relations, administration, finance and accounting,
and research and development). At the same time, China’s plants were less likely to use strategic practices
such as continuous-improvement programs (48%) and benchmarking (3%) than were U.S. plants (79% and
47%, respectively).



Departments Where Improvement Methodology Implemented — % of plants

U.S. China
Production 90% 74%
Materials management 54% 40%
Shipping and logistics 48% 25%
Purchasing 36% 50%
Engineering 28% 26%
Customer relations 24% 48%
Supplier relations 21% 26%
Administration 18% 38%
Finance and accounting 15% 29%
Research and development 11% 55%
Other 2% 7%
None of these 8% 3%
Strategic Practices in Place — % of plants

u.S. China
Continuous-improvement program 79% 48%
Quality certifications (e.g. ISO) 59% 82%
Benchmarking 40% 3%
Environmental management 36% 29%
Total productive maintenance 27% 26%
Energy management 23% 24%
None of these 8% 4%

Revenues and Output

Both the U.S. Census and China Study revealed optimistic revenue-growth projections among manufacturers.

Approximately four out of five U.S. plants (80%) were anticipating increased revenues for 2004 (10% of
plants were expecting revenues to rise by more than 20%), and just 12% of plants were expecting revenues to
decline. The 2004 outlook was far more optimistic than in 2003 when barely half of U.S. respondents (51%)
anticipated a revenue increase, and 34% expected falling revenues. But pessimistic as plants were last year
regarding 2003 projections, they still anticipated sales growth when looking to 2004 — 80% expected
revenues to rise — and, given the Census 2004 results, it appears those projections have come true. (U.S.
productivity in 2004 measured as the industrial-production index and reported by the Federal Reserve rose
4.4%, indicating that the U.S. Census outlook was not ovetly optimistic.!!) Looking into 2005, 87% of U.S.
Census plants anticipate revenue increases, and only 6% indicate revenues will decline. Three-fourths of
plants (76%) anticipate a 2005 sales increase on fop of a 2004 increase.

1 Aeppel, Timothy and Kemba Dunham, “U.S. industrial output posts gain in *04, its first recovery in 4 years,” Wall
Street Journal, Jan. 17, 2005.



Similarly, 83% of China Study plants anticipated increased revenues in 2004, and an even higher percentage
(85%) expect revenues to rise in 2005; 79% of China plants anticipate a 2005 sales increase on top of a 2004
increase. As has been pointed out previously, the performance of China’s plants is not consistent throughout
the sample: The state-owned and private China plants wete less optimistic than JV/FEs: 79% and 81% of
state-owned and private plants, respectively, expected a 2004 revenue increase vs. 91% of JV/FEs; 73% and
85%, respectively, expect a 2005 increase vs. 93% of JV/FEs.

China’s ability to pull its older, state-run plants up to joint venture and foreign enterprise revenue rates and
operations capabilities represents a major opportunity for the country’s industrial base: For Western
industries and their economies, this difference represents both a window of opportunity to stay ahead or, for
some individual manufacturers, to capture opportunities in China to privatize and internationalize state-run
plants. Yet, while state-owned enterprises have been transitioning for more than a decade, it can be difficult
and involves both capital (relative to similar private firms, state-owned facilities tend to have older, less well-
maintained buildings and larger staffs) and political challenges.

Anticipated Revenue Change 2004* and 2005 — % of plants

u.S. China

2004 2005 2004 2005
Decrease more than 20% 2% 1% 2% 1%
Decrease 11 - 20% 3% 1% 2% 2%
Decrease 1 - 10% 8% 4% 6% 1%
Stay the same 8% 7% 7% 12%
Increase 1 - 10% 47% 55% 43% 30%
Increase 11 - 20% 23% 27% 22% 26%
Increase more than 20% 10% 5% 18% 29%

* U.S. Census fielded in April 2004; China Study fielded in June 2004.

Looking back at the last 12 months and unit-volume output, both U.S. and China plants were likely to report
increased production. China’s manufacturers were more likely to report an increase of more than 20% (27%

China vs. 13% U.S.), with JV/FEs mostly responsible for the accelerated pace of production output: 31% of
JV/FEs reported an increase of 20% or more vs. just 20% of state-owned China plants.

Total Production Output (unit volume) 12-Month Change — % of plants

uU.S. China
Decreased more than 20% 3% 1%
Decreased 11 - 20% 3% 3%
Decreased 1 - 10% 8% 4%
Stayed the same 10% 15%
Increased 1 - 10% 35% 28%
Increased 11 - 20% 29% 22%

Increased more than 20% 13% 27%




Similarly, productivity, as measured by sales per employee, is moving at a comparable pace between the two
countries. Nearly three-fourths of U.S. plants (73%) indicate that productivity had increased in the past year;
71% of China plants reported increases.

Sales Per Employee 1-Year Change — % of plants

u.s. China
Decreased more than 10% 3% 2%
Decreased 6 - 10% 3% 3%
Decreased 1 - 5% 8% 6%
Stayed the same 14% 19%
Increased 1 - 5% 31% 31%
Increased 6 - 10% 25% 22%
Increased more than 10% 16% 18%

The factor with the greatest impact on U.S. plant productivity across all Census plants was “process
improvements” (44% of all plants regardless of productivity change — increase or decrease), while among
China plants it was “sales increase” (31%). However, a more insightful way of viewing the data is to assess
factors driving productivity based on the direction — up or down — that productivity is moving,.

Among the U.S. plants at which productivity had znereased, 46% cite process improvements and 32% cite sales
increases (i.c., plants may be taking on and fulfilling more orders while the size of the workforce remains
relatively stable). At U.S. plants with decreasing productivity, the factors with the most impact were “sales
decreases” at 41%, (i.e., workforce levels may stay the same while sales drop) and “process improvements” at
26%. For the latter, as a plant adopts process improvement strategies, the efforts may not immediately yield
productivity increases. For example, even if there is no immediate drop in staffing or increase in the ability to
capture and produce more orders, actual work processes themselves may indeed be more productive and
efficient — leading to gradual improvements in the sales-per-employee productivity figure. Some 82% of
those U.S. plants that indicate their improvement methodology had achieved significant or complete
implementation reported a productivity increase, compared to 68% of plants with “some implementation” of
a methodology.

Among China Study plants, sales activity was more likely to drive productivity either up or down. Where
productivity was on the rise, 38% of plants cited sales increases; where productivity was dropping, 47% cited
sales decreases. China plants were also more likely to report productivity boosts via new information
technology or new equipment and automation than U.S. Census plants, with U.S. plants more likely to report
that process improvements had boosted productivity.



Factor Most Impacting Productivity — % of plants

u.s. China
All Increas_efi Decrea_se_d All Increas_efi Decrea_se_d
Productivity Productivity Productivity Productivity
Process improvements 44% 46% 26% 26% 26% 11%
Sales increase 27% 32% 9% 31% 38% 3%
New equipment 12% 11% 16% 17% 17% 8%
Sales decrease 10% 3% 41% 11% 6% 47%
Employment decrease 5% 6% 3% 2% 1% 3%
New IT 1% 1% 1% 7% 7% 3%
Employment increase 1% 1% 5% 6% 4% 25%

Costs and Returns

The cost structure of U.S. and China plants differs greatly. Surprisingly, median labor costs in China
accounted for a higher percentage of costs of goods sold (COGS) (25%) than in the U.S. (20%), while
overhead expenses were higher in the U.S. (27%) than China (20%).12 This could be due to differences in
accounting methods and how costs are allocated in China vs. the U.S., inclusion of housing and living costs
for China employees, and the labor-intensive production environments prevalent in many China facilities,
especially state-owned plants. Supporting the latter: Labor costs are 30% of COGS at state-owned and private
China plants — facilities with a history of opting for labor rather than new equipment, technologies, or
process improvements. In contrast, China JV/FEs had labor costs of 20% of COGS. China’s manufacturers
also tend to run leaner overhead staffs than Western plants, with median overhead of 20% vs. 27% in the

u.s.

Plant Costs as Percentage of Costs of Goods Sold

uU.S. China
Labor Overhead Materials Labor Overhead Materials
25th percentile 30.0% 38.5% 61.0% 30.0% 25.0% 61.3%
Median 20.0% 27.0% 50.0% 25.0% 20.0% 50.0%
75th percentile 12.0% 20.0% 35.0% 20.0% 15.0% 40.0%
90th percentile 8.0% 10.0% 25.0% 10.0% 10.0% 30.0%

The gross profit margins of China Study plants are a full 10 percentage points higher than those of U.S.
Census plants. China plants reported that COGS were 60% of revenues (meaning a gross profit of 40%), a
figure that was comparable for all types of plant ownership in China vs. 70% COGS at U.S. plants (gross
profit of 30%). This critical finding highlights the fact that China holds a significant cost advantage — one that
is likely to continue. This COGS figure dramatically illustrates just how significant China’s cost advantages are
compared to the U.S. and other Western countries; even when a manufacturer in China beats a U.S.
competitor on price, the China firm generally does so while maintaining a strong gross margin. This data
offers a strong rebuttal to those who believe that China’s rise as a manufacturing power is the result of
dumping products on the U.S. market to win market share regardless of profit.

12 Note that since labor costs are described as median, the total of the three groups of COGS will not necessarily sum to
100%.



COGS as Percentage of Revenue

uU.S. China
25th percentile 80.0% 80.0%
Median 70.0% 60.0%
75th percentile 50.0% 30.0%
90th percentile 35.0% 20.0%

Not surprisingly, pressures to reduce manufacturing costs are not restricted to one nation. Plants in both the
U.S. and China have been trying to reduce or at least maintain their per-unit manufacturing costs over the last
three years.!? The pressures are obviously greater in the U.S., where 55% of plants indicate that costs have
been reduced (19% reported cost reductions of more than 10%) compared to just 39% of China plants (12%
with reductions of more than 10%). Of China’s manufacturers, JV/FEs were the most likely to reduce costs
(48%), a percentage significantly lower than that of U.S. plants in general and world-class U.S. plants in
particular (67% of which have reduced manufacturing costs, with 30% reporting cost reductions of more
than 10%).

Manufacturing Costs (Per Unit) 3-Year Change* — % of plants

uU.S. China
Decreased more than 20% 5% 3%
Decreased 11 - 20% 14% 9%
Decreased 1 - 10% 36% 27%
Stayed the same 10% 22%
Increased 1 - 10% 26% 29%
Increased 11 - 20% 7% 7%
Increased more than 20% 2% 2%

* excluding purchased materials

This cost-reduction analysis once again points to an advantage held by U.S. facilities based on their
improvement approaches (i.e., an increasing focus on Lean Manufacturing methods). As China manufacturers
begin to adopt improvement methodologies such as Lean, they, too, are likely to see similar improvements,
particularly with inventory levels and further cost reductions.

An inability to reduce costs is often tied to inflated inventory levels and difficulty improving inventory turns.
This is a dilemma faced by many of China Study plants, one compounded by extended distribution and
logistics systems. For example, as customers seek assurances regarding delivery performance, plants in China
are likely to carry larger inventories in the form of buffer stock (to smooth over deviations in customer orders
and respond to unexpected spikes in orders) and safety stock (to cover internal problems, such as downtime
and/or scrap and rework). Given China’s higher gross margins and low manufacturing costs, it may be easier
for China plants to catry inventory than to improve processes, particulatly if doing so helps them (at least for
the moment) to satisfy customers.

13 Does not include the costs of purchased materials, and thus is more representative of production process performance
than supplier pricing impacts.



Median inventory turn rates among China manufacturers were considerably lower for all types of inventories
compared to the turns achieved by U.S. plants. (This was the case even though more U.S. facilities were
involved in discrete production, which often results in higher inventories than found in process production).
As noted, a primary reason for the lower inventory turn rates among China Study plants may be the relative
lack of Lean methodologies: Just 17% of China Study plants had implemented Lean Manufacturing, Lean &
Six Sigma, or the Toyota Production System, compared to 55% of U.S. plants following these methodologies.

The China plants that did focus on Lean reported significantly higher inventory turn rates than other China
plants, and their COGS as a percentage of revenue were substantially lower, and, thus, their gross margins
were substantially higher: 55% vs. 40% at other China plants.

China JV/FEs were more likely to use Lean approaches (25% of JV/FEs), resulting in the group’s higher

inventory turn rates for all types of inventories when compared to state-owned and private China plants. The
Lean JV/FEs also reported gross matgins of 57.5%.

Inventory Turn Rates

U.S.
Raw WIP Finished Total
Material Goods Inventory
25™ percentile 6.0 8.0 6.0 4.3
Median 12.0 15.0 12.0 7.0
75" percentile 24.0 31.0 25.0 12.7
90" percentile 50.0 73.9 52.0 20.0
China
Raw WIP Finished Total
Material Goods Inventory
25" percentile 4.0 4.0 3.0 2.0
Median 10.0 10.0 10.0 4.0
75" percentile 20.0 20.0 20.0 10.0
90" percentile 40.0 50.0 45.0 24.0

China Study plants also were less likely to report that they’d increased their inventory turn rates in the last
three years than were U.S. Census plants (39% vs. 53%). China JV/FEs were a bit more likely to have
reported increased turn rates than state-owned or private plants. Yet, Lean adopters among China plants were
not more likely to show increased turns, perhaps because the Lean movement is still relatively new to China
(many plants adopting this approach within the last three years), and hasn’t yet generated positive returns.



Total Inventory Turn Rate 3-Year Change — % of plants

u.S. China
Decreased more than 20% 4% 5%
Decreased 11 - 20% 8% 8%
Decreased 1 - 10% 11% 21%
Stayed the same 25% 28%
Increased 1 - 10% 28% 20%
Increased 11 - 20% 18% 12%
Increased more than 20% 7% 7%

One final measure of costs and returns assessed by the two surveys was return on invested capital (ROIC).
ROIC was defined for respondents as net operating profit after taxes divided by capital invested, a formula
that still requires interpretation regarding how to account for items such as excess cash on hand. Nonetheless,
ROIC, even by this definition, offers an invaluable yardstick for measuring the effectiveness of investment
and management. China’s plants hold a decided advantage in this regard, with a median ROIC of 20% vs.
13% for U.S. plants, and China JV/FEs returning 30%. Higher gross margins among China plants (40% vs.
30% at U.S. plants) contributed to this advantage. World-class U.S. plants recorded a slightly better ROIC of
18%, but even this figure came up short of overall China performance.

Return on Invested Capital*

U.S. China
Current 3 Years %-Point Current 3 Years %-Point
Ago Change** Ago Change**
25th percentile 6.0% 5.0% —1.5pts 10.0% 10.0% — 5.0 pts
Median 13.0% 11.7% 3.0 pts 20.0% 20.0% 2.0 pts
75th percentile 25.0% 20.0% 9.0 pts 40.0% 35.8% 10.0 pts
90th percentile 46.6% 39.6% 20.0 pts 80.0% 60.0% 20.0 pts

* Net operating profit after taxes divided by capital invested
** Plants reporting both current and 3-year metrics.

Delivery and Quality

The median on-time delivery rate among U.S. Census plants in 2004 was 96%, identical to the median figure
identified by the 2003 Census. In 2004, respondents also were asked to identify the delivery rate from three
years ago: The median improvement across all U.S. plants is 5 percentage points with 10% of plants
improving on-time delivery by 20 percentage points or more. China Study plants answered the same
questions, and although starting at the same point three years ago (90.5% on-time vs. 90% among U.S.
plants), they now report a near-perfect delivery rate of 99%.

Delivery performance among China plants was consistent across the survey. This comparison, however, does
not necessarily reflect shipping issues; indeed, to meet customer requests, China’s manufacturers often factor
in a buffer period for transportation, with product warehoused or delivered early in the U.S. In contrast,
customers may be less likely to accept early delivery from U.S. plants.



On-Time Delivery Rate

uU.S. China
Curment  Yemrs POty 2Yemrs  sboin
25th percentile 92.0% 80.0% 1.0 pts 95.0% 80.0% 0.0 pts
Median 96.0% 90.0% 5.0 pts 99.0% 90.5% 4.0 pts
75th percentile 98.0% 95.0% 10.0 pts 100.0% 100.0% 10.0 pts
90th percentile 99.4% 98.0% 20.0 pts 100.0% 100.0% 17.0 pts

* Plants reporting both current and 3-year met

rics.

Evaluations of delivery performance typically require measurements of both manufacturing cycle time (the
speed at which a plant processes raw materials and components into finished product) and customer lead
time (the time elapsed between receipt of an order and final delivery of that given order to the customer).

Manufacturing Cycle Time (hours)

uU.S. China
25th percentile 336 672
Median 96 168
75th percentile 24 60
90th percentile 3 24
Customer Order Lead-Time (days)

uU.S. China
25th percentile 30.0 30.0
Median 14.0 10.0
75th percentile 5.0 4.0
90th percentile 2.0 2.0

While broad, cross-industry cycle times and lead times are difficult to compare (e.g., the cycle time to produce
a carpenter’s plane is vastly different than the time to produce an airplane), a review of improvements in these
times can provide insights. For example, U.S. plants were more likely than those in China to report decreased
cycle times over the last three years (72% vs. 51%), as well as reduced customer order lead times (67% vs.
61%). This is reminder of U.S. manufacturers’ ability to remain competitive, but it is also an eye opener
regarding China plant’s vast, untapped improvement potential.



Manufacturing Cycle Time 3-Year Change — % of plants

u.S. China
Decreased more than 20% 19% 11%
Decreased 11 - 20% 24% 13%
Decreased 1 - 10% 29% 27%
Stayed the same 19% 34%
Increased 1 - 10% 6% 6%
Increased 11 - 20% 2% 7%
Increased more than 20% 1% 3%

Customer Order Lead-Time 3-Year Change — % of plants

u.S. China
Decreased more than 20% 21% 12%
Decreased 11 - 20% 24% 17%
Decreased 1 - 10% 22% 32%
Stayed the same 28% 30%
Increased 1 - 10% 3% 5%
Increased 11 - 20% 1% 2%
Increased more than 20% 1% 2%

The quality measure of first-pass quality yield was modestly better among China Study plants vs. U.S. Census
plants, and it appears that manufacturers in both countries are improving. U.S. plants that had implemented
TQM, as had the vast majority of China plants, had yield rates of 98% — equal to those of China plants. This
may reflect a bias in the China survey sample (ISO plants and their penchant for TQM), and may not be
representative of the China’s manufacturing base. Other factors can also affect yield measures across
industries, such as differing acceptance criteria. For example, a much higher percentage of U.S. plants (15%)
than China plants (6%) participate in the automotive value chain, where customer quality standards are strict
and the mandate to catch poor quality greater; for these U.S. plants, first-pass yield was just 96%, pulling
down the U.S. median.

Finished-Product First-Pass Quality Yield

U.S. China
curent TJers POM gupany Yfers Seont
25th percentile 93.0% 85.0% 2.0 pts 95.0% 85.0% 0.2 pts
Median 97.0% 92.0% 3.5 pts 98.0% 90.0% 4.0 pts
75th percentile 98.0% 96.0% 8.0 pts 99.8% 97.6% 9.4 pts
90th percentile 99.0% 98.0% 15.0 pts 100.0% 100.0% 15.0 pts

* Plants reporting both current and 3-year metrics.



Grant Thornton Perspective

¢ China’s manufacturers recognize that low cost may not be their only advantage long
term, and that remaining competitive will require a full set of manufacturing skills. This
is a challenge that cannot be addressed with plentiful labor alone, and will require
worldwide service and support capabilities. China’s nascent evolution from low-cost
manufacturer into full-service solutions provider offers yet another compelling reason
for U.S. plants to emphasize their own total-solution approaches to retain customers.

¢ Although the composition of the China Study sample (ISO-centric plants) influenced
responses regarding improvement methodologies, China’s high inventory levels and
lagging inventory turn rates indicate significant untapped improvement potential.
Although output and revenue-generation in China plants is high, adoption of Lean
methodologies could drive performance, price and profit improvements in China,
putting further pressure on U.S. manufacturers to reduce costs.

e The revitalization of older state-run China plants, through privatization or joint
ventures, represents opportunities for China industry to improve operational
performance, but many are near-defunct businesses that would be exceptionally
difficult to turn around.

o Delivery performances are comparable among China plants and U.S. facilities.
However, operating from China requires special attention to shipping issues. Costs
associated with in-transit buffers of time and inventories will continue to increase
costs after products leave China.

¢ Manufacturers moving into China must carefully evaluate the capabilities of the
management teams in place and their ability to lead an improvement program. For
Western joint ventures, a key question is whether to adopt or adapt the improvement
programs used in the U.S. and other locations around the world — remaining aware of
how difficult it can be to implant Western programs and technologies into China
facilities.




Grant Thornton Perspective (continued)

¢ Some U.S. manufacturers have achieved an edge by aggressively pursuing
improvement strategies — but those U.S. manufacturers sitting on the sidelines (e.g.,
14% of U.S. plants that reported “no methodology” in place) may be wasting their last
opportunity for survival.

o While establishing operations in China, either directly or in coordination with
customers and suppliers, is enticing to many U.S. manufacturers, a factor to consider
when making those decisions is the availability of certain income tax holidays for
foreign companies. These holidays are driven by location and generally provide an
incentive to locate in various manufacturing and export zones. The federal and local
income tax rate for Chinese companies is 33%. In incentive zones, a 15% income tax
rate is levied on foreign companies. A typical tax holiday provides for a 0% tax rate for
the first two years of profitable activity and 50% of the effective income tax rate for the
following three years. For a U.S. manufacturer with a qualifying Chinese subsidiary
located in a specified zone, the income tax rate in these three years is 7.5%.

With the Chinese accession to the World Trade Organization (WTO), these income tax
incentives will be phased out. However, it is anticipated that the effective income tax
rate after WTO accession will be between 24% and 27%, low by worldwide standards.

U.S. based-companies with Chinese manufacturing activities must also address
additional tax issues, such as transfer pricing and value-added taxes. In general, the
transfer pricing rules in China dictate the level of profit between related parties and
require an arm’s length standard. Compliance with these rules is mandatory. With
respect to value added tax, manufacturers must comply with certain registration and
payment rules.




Supply-Chain Management: The Integration Advantage

Critical Analysis

e China plants reported high levels of integration with suppliers and customers — more
so than U.S. plants — and this was particularly true for joint venture and foreign
enterprise plants, many of which may be captive suppliers for parent companies in
China or around the world.

e U.S. plants had less control over the costs they paid for materials and components in
the past year than did China plants, but U.S. plants are more likely to pass cost
increases on to their customers.

¢ China’s manufacturers are more likely to retain functions for which they have cost
advantages (e.g., production, assembly), but are more likely than U.S. plants to
outsource support-related services (e.g., customer service, purchasing).

Although the U.S. Census and the China Study are predominantly focused on plant-floor production
activities, they also explore supply-chain strategies and relationships to help gauge plants’ operational
excellence.

Value-Chain Integration

China Study plants were more likely to report integration with suppliers and customers than U.S. plants, and
they were significantly more likely to report “extensive integration” with suppliers (29% vs. 11%) and
customers (33% vs. 16%). Among plants in both China and the U.S., development of an extensively
integrated supply chain — both downstream with customers and upstream from suppliers — correlated with
better performances for a wide array of measures. In China, JV/FEs were much more likely to be integrated
into their supply chains and contributed to the wide spread between the U.S. and China data. For example,
90% of JV/FEs reported integration with customers (40% reported extensive integration); this is not
surprising since many JV/FEs ate essentially captive suppliers for their parent organizations.

Operations Integration with Suppliers — % of plants

uU.S. China
No integration 26% 19%
Some integration 63% 52%
Extensive integration 11% 29%

Operations Integration with Customers — % of plants

u.s. China
No integration 23% 18%
Some integration 61% 50%
Extensive integration 16% 33%
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China plants were more likely to control the cost of components and materials from their suppliers than U.S.
plants: 75% of U.S. plants report that costs had increased in the past year (21% report that costs had
increased by more than 10%) vs. 51% of China plants (12% reported increases of more than 10%). While the
study did not specifically ask what drives the China plants’ ability to control supplier costs, some of this may
be due to government subsidies of petroleum, metal and basic materials.

Cost of Components and Materials 1-Year Change — % of plants

uU.s. China
Decreased more than 10% 2% 2%
Decreased 6 - 10% 3% 7%
Decreased 1 - 5% 10% 16%
Stayed the same 10% 24%
Increased 1 - 5% 28% 22%
Increased 6 - 10% 26% 17%
Increased more than 10% 21% 12%

U.S. plants with wealthier corporate parents (annual revenues) had more control over costs they paid for
components and materials, as well as the prices they charged customers for primary products, but even this
group pales in comparison to China’s ability to maintain or reduce costs.

Cost of Components and Materials 1-Year Change by U.S. Corporate
Parent Revenues — % of plants

Less than $100 $100 millionto  $1 billion to

million $999 million  $10 billion 10 billion+
Decreased 10% 21% 22% 19%
Same 9% 9% 11% 14%
Increased 81% 70% 68% 67%

While U.S. plants were taking on higher component and material costs, they were also more likely to be
passing those costs on to their customers. Almost half of U.S. plants (49%) had raised the price of their
primary product in the past year vs. just 29% of China plants. There was only marginal variation between
pricing and costs for China suppliers when sorting the data by ownership structure. It will be interesting to
observe the impact of product pricing in China as production costs begin to rise (labor, material and
components, etc.) ot if the yuan exchange rate is floated.

It’s important to note that many U.S. manufacturers are being pinched: Just 56% of those that experience
cost increases for components and materials are able to increase the prices they charge customers. Even so,
the 70% of U.S. Census plants experiencing steep supply increases (10% or more) were more likely to transfer
those costs.



Per-Unit Price for Primary Products 1-Year Change — % of plants

u.s. China
Decreased more than 10% 2% 4%
Decreased 6 - 10% 6% 9%
Decreased 1 - 5% 16% 25%
Stayed the same 27% 34%
Increased 1 - 5% 31% 15%
Increased 6 - 10% 12% 9%
Increased more than 10% 6% 5%

China plants are less likely than U.S. facilities to outsource manufacturing-centric activities — fabrication,
assembly, warehousing — which isn’t surprising given the cost advantages they already hold in these areas.

China plants were, though, more apt to look for help with some support activities: staging and/or packaging,
customer service and purchasing.

Production and Support Activities Outsourced — % of plants

uU.S. China
Transportation 42% 39%
Fabrication and/or processing 27% 17%
Information technology 12% 10%
Warehousing and/or distribution 11% 8%
Assembly 10% 4%
Design and/or R&D 9% 12%
Staging and/or packaging 4% 13%
Maintenance/asset management 4% 7%
Customer service 3% 11%
Purchasing 2% 7%

None of these 32% 30%




Grant Thornton Perspective

o Being well integrated with customers — i.e., sharing resources, planning schedules,
and intellectual property — not only strengthens a supply chain but the position of the
supplier within that chain. China plants, particularly JV/FEs, appear particularly adept at
this integration, in part because their customers may hold an equity stake. U.S. plants
that fail to fully integrate with their supply-chain partners could permanently lose their
places in many supply chains.

e Greater integration by U.S. manufacturers with suppliers and customers may help to
alleviate the price crunch felt by many plants as costs rise while product prices remain
flat — or decline.

¢ Many U.S. plants recognize that outsourcing is a viable, even necessary strategy for
profitable operation. For instance, if a manufacturer bases its reputation on
“innovation,” is it necessary to retain production and assembly? U.S. manufacturers
must identify those activities essential for reasons of cost efficiency, proprietary
knowledge, or competitive positioning — and then strategically shop the rest to
outsourcing partners. Even as these functions are outsourced, though, don’t relinquish
“control” — i.e., manage the activities for quality, deliverability, service, etc., just as if
they were still internal functions.

¢ Opportunities exist for U.S. and other global manufacturers to serve China’s need for
outsourcing partners in support services, including customer service, IT management,
etc. Companies that participate in China’s drive to outsource, though, should be aware
of the potential for their China clients to acquire and retain proprietary knowledge —
and then end the outsourcing partnership.




Capacity and Equipment: Investing for the Future

Critical Analysis

¢ Not surprisingly, China Study plants had much higher outputs (production volume as a
percentage of designed plant capacity) than did U.S. Census plants.

¢ China plants are investing in equipment and planning for additional capital investments
at a pace that far outstrips that of U.S. Census plants. China-plant capital investments
are occurring at all types of facilities.

¢ New equipment appearing across the China plant landscape may be contributing to
lower machine availability when compared to U.S. facilities, indicating a learning and
break-in curve, as well as weaker equipment-management and maintenance
procedures.

Capacity and Availability

Why measure current production volumes as a percentage of designed plant capacity? Because this
fundamental figure — typically an aggregate result of hours of manufacturing operation and the overall
capability of people, processes, and machines within a facility — can help determine if enough physical
capacity exists to satisfy current and projected customer demand. Production volume as a percentage of
designed plant capacity for all U.S. Census plants was 70%, a small increase from the 2003 Census median of
66%. Not surprisingly, China Study plants were more likely to be at a healthy threshold of volume (80%).
China production volumes were consistent across all types of ownership structures and all ages of facilities,
indicating a robust China manufacturing economy. For companies seeking new suppliers, capacity is more
likely to be a problem in China as large customers “bump” smaller ones.

China’s manufacturers could be producing even more if their machine availability rates (as a percent of
scheduled uptime) were on par with U.S. plants (80% in China vs. 85% in the U.S.). Here, just as with
operational metrics, machine availability rates might be improved with the adoption of improvement
methodologies beyond TQM. At the same time, the preponderance of new plants in China means vast
amounts of new equipment — and equipment typically runs worst when it’s either very new or very old.

Production Volume as Percentage of Designed Plant Capacity

U.S. China
25th percentile 60.0% 60.0%
Median 70.0% 80.0%
75th percentile 80.0% 90.0%
90th percentile 92.0% 97.6%

W
W
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Machine Availability as Percentage of Scheduled Uptime

uU.S. China
25th percentile 70.0% 54.5%
Median 85.0% 80.0%
75th percentile 95.0% 90.0%
90th percentile 97.3% 95.0%

Equipment Spending

Younger plants typically have or develop competitive advantages in the form of newer equipment and
information technologies (although, as previously mentioned, new equipment often involves a steep learning
curve). China Study plants are enjoying these advantages, spending a median of 20% of sales on capital
equipment compared to just 3% at U.S. Census plants, a disparity that also applies to information technology
spending (see page 36). By this measure, the highest investing (90 percentile) U.S. plants would only be at the
25t percentile in China. China JV/FEs spend more on capital equipment than state-owned or private China
plants (20% vs. 15% and 15%), with China facilities under five years old representing the top spenders among
age groups (20%).

The pace of capital equipment acquisition doesn’t appear to be waning in China. Almost three-fourths of
China plants (73%) expect to increase spending in 2005 vs. 52% of U.S. plants, and this spending pattern
appeared throughout all China ownership structures and all ages of China plants. For example, 77% of plants
more than 20 years old were planning to increase spending, as will 78% of plants less than five years old. It’s
important to note that these increases are on top of a much higher baseline of capital spending as a
percentage of sales.

2004 Capital-Equipment Spending as Percentage of Sales

uU.S. China
25th percentile 2.0% 10.0%
Median 3.0% 20.0%
75th percentile 5.0% 30.0%
90th percentile 10.0% 42.7%

Capital-Equipment Spending Projection 2005 — % of plants

uU.S. China
Decrease more than 20% 4% 1%
Decrease 11 - 20% 2% 3%
Decrease 1 - 10% 6% 1%
Stay the same 36% 13%
Increase 1 - 10% 33% 39%
Increase 11 - 20% 13% 23%

Increase more than 20% 6% 11%




China plants’ equipment activities varied sharply compared to those of the U.S. plants. U.S. plants were much
more likely to lease equipment (40% of U.S. plant vs. 4% of China) and to design and build equipment in
house (43% of U.S. plants vs. 24% of China plants). China’s plants were more likely to customize the
equipment they purchase. Note that some JV/FEs have equipment supplied by a parent company, which may
be part of the equity the parent has invested in the operation. While some China manufacturers lease, most
are unfamiliar with the practice, just as they are unaccustomed to subcontracting staff functions. The leasing
disparity contributes to the capital-equipment spending gap between the U.S. and China, as equipment is
much more likely to be purchased than leased in China. The China Daily has reported similar differentials
between China and U.S. equipment leasing practices (3% of equipment is leased in China vs. 30% in the
U.S.), citing outdated laws and regulations covering domestic leasing operations for the gap.!4

Equipment Practices — % of plants

uU.S. China
Customization of original equipment o o
manufacturer equipment 20 o/
Design and build equipment in-house 43% 24%
Leasing equipment 40% 4%
None of these 23% 9%

Grant Thornton Perspective

e Even though U.S. production output (production volume as a percentage of designed
plant capacity) was healthier in 2004 than 2003, U.S. plants are still saddled with unused
capacity of 30%. Some facilities may be increasing their output or doing a comparable
volume with fewer resources (and, so, no real movement of this measure). But many
plants will either need to find new markets or increase sales to fill this unused space —
or look at strategies to consolidate their production portfolios.

e Equipment manufacturers around the world have unique sales opportunities if they can
tap into the ambitious investment plans of China plants. Given that JV/FEs are at the
forefront of China’s spending binge, equipment manufacturers who can leverage
existing relationships in other countries may capture sales in China. Equipment makers
who haven’t yet followed their U.S. customers into China need to prepare now — or get
left behind.

e As modern lending and capital practices become commonplace in China and its legal
framework becomes more fully developed, equipment vendors will have new
opportunities for establishing leasing and asset management programs.

14 “GE blazes trail in leasing biz in China,” China Daily, March 4, 2004.



Information Technology: Embracing Digital Tools

Critical Analysis

e China Study manufacturers are outspending U.S. plants on information technology, and
plan to outspend them in the future as well.

¢ China plants are more likely to leverage technology investments into increased profits.
This probably reflects the relative youth of China’s manufacturing base, as new
facilities across the country make intelligent use of new, well-selected IT.

e Plants in China are more likely to use information technology than their U.S. peers, and
are more likely to be early adopters of newer information technology (e.g., customer
relationship management systems) than their U.S. counterparts. U.S. plants are higher
adopters of technologies that have been around for years (e.g., electronic data
interchange).

In a booming industrial economy, it’s not surprising to find large-scale investment pouring into facilities;
China’s manufacturers are outspending U.S. plants on information technology today and plan to outspend
them in the future. What is surprising, though, is the extent to which China plants are embracing the latest I'T
applications — e.g., customer relationship management, product lifecycle management —putting themselves
at the forefront of I'T advancement.

In 2004, China plants spent a median 5% of sales on I'T (China JV/FEs spent 8.2% of sales). U.S. plant I'T
spending paled in compatison, with a 1.4% median and only those at the 90% percentile investing 5%.

China plants will continue to pour money into software and systems in 2005, with 76% of plants in the study
expecting to increase I'T spending this year (25% of China plants will increase spending by more than 10%).
Copious IT spending is expected for all ages of China plants, with 80% of both the youngest and the oldest
facilities planning to increase spending in 2005. By ownership structure, all groups of China plants plan to
spend heavily on information technology.

2004 Information-Technology Spending as Percentage of Sales

uU.S. China
25th percentile 1.0% 2.0%
Median 1.4% 5.0%
75th percentile 3.0% 12.3%
90th percentile 5.0% 23.6%
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Information Technology Spending Projection 2005 — % of plants

U.S. China
Decrease more than 20% 2% 1%
Decrease 11 - 20% 1% 2%
Decrease 1 - 10% 5% 7%
Stay the same 50% 15%
Increase 1 - 10% 29% 51%
Increase 11 - 20% 9% 19%
Increase more than 20% 4% 6%

Any critical review of IT must ask what’s being accomplished with such major investments. Plants in both the
China Study and the U.S. Census appear to be getting significant mileage out of their technology applications.
For example, of China plants that implemented enterprise resource planning (ERP) systems, 85% report that
it has improved plant profitability (21% report major improvement); of the U.S. plants that have implemented
ERP, 80% report that it has improved profitability (17% report major improvement). This trend holds for
nearly every I'T application surveyed, with comparable profitability improvements among plants in the U.S.
and China. Certain applications — such as asset management and customer relationship management (CRM)
— were more likely to be adopted by China’s manufacturers.

Surprisingly, adoption of all technologies was higher among China plants; these plants were also more likely
to report plans to adopt new applications. For example, 44% of China plants had adopted manufacturing
execution systems (software designed to help manufacturers allocate resources and manage orders), and 26%
were planning to implement manufacturing execution systems. By contrast, just 16% of U.S. plants had
implemented MES, and only 4% planned to implement it. U.S. plants were more likely to have implemented
older technologies, such as financial management systems, electronic data interchange, and design systems
(e.g., computer-aided design). Adoption rates were comparable across the China plants, although older
facilities were more likely to have adopted older technologies. China JV/FE plants wetre more likely to have
adopted every application surveyed compared to state-owned and private China plants.

Note: CAD/CAE systems are less widely used in China than in the U.S., and many plants rely on customer
designs. Even so, morte than a third of the China plants that do not cutrently have CAD/CAE ate planning
on acquiring it, possibly reflecting a trend toward plants developing their own products.



Use of Application and Improvement to Plant Profitability — % of plants

uU.S. China

Enterprise resource planning (ERP) All Where In Use All Where In Use
Not in use 58% 22%

Plan to use 7% 31%

In use and no improvement 7% 20% 7% 14%

In use and some improvement 22% 63% 31% 65%

In use and major improvement 6% 17% 10% 21%
ERP Il All Where In Use All Where In Use
Not in use 83% 29%

Plan to use 4% 31%

In use and no improvement 3% 26% 7% 16%

In use and some improvement 7% 59% 25% 61%

In use and major improvement 2% 16% 9% 22%
Material requirements planning (MRP) All Where In Use All Where In Use
Not in use 35% 18%

Plan to use 6% 27%

In use and no improvement 14% 24% 10% 19%

In use and some improvement 34% 58% 35% 63%

In use and major improvement 1% 18% 10% 18%
MRP II All Where In Use All Where In Use
Not in use 58% 25%

Plan to use 6% 26%

In use and no improvement 8% 23% 11% 22%

In use and some improvement 21% 57% 31% 63%

In use and major improvement 7% 20% 7% 15%
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Use of Application and Improvement to Plant Profitability — % of plants (continued)

uU.S. China

Manufacturing execution systems All Where In Use All Where In Use
Not in use 80% 30%

Plan to use 4% 26%

In use and no improvement 3% 19% 9% 20%

In use and some improvement 10% 60% 30% 67%

In use and major improvement 3% 21% 6% 14%
Financial management systems All Where In Use All Where In Use
Not in use 21% 29%

Plan to use 4% 22%

In use and no improvement 18% 24% 10% 19%

In use and some improvement 45% 59% 29% 60%

In use and major improvement 12% 16% 10% 21%
Asset management All Where In Use All Where In Use
Not in use 60% 22%

Plan to use 3% 25%

In use and no improvement 15% 41% 10% 19%

In use and some improvement 17% 46% 34% 64%

In use and major improvement 5% 13% 9% 18%
Warehouse management systems All Where In Use All Where In Use
Not in use 62% 23%

Plan to use 6% 24%

In use and no improvement 8% 25% 12% 23%

In use and some improvement 18% 55% 31% 58%

In use and major improvement 6% 20% 10% 19%
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Use of Application and Improvement to Plant Profitability — % of plants (continued)

uU.S. China

Transportation management systems All Where In Use All Where In Use
Not in use 69% 30%

Plan to use 5% 23%

In use and no improvement 7% 28% 12% 26%

In use and some improvement 15% 59% 27% 57%

In use and major improvement 3% 13% 8% 17%
Demand-planning/forecasting systems All Where In Use All Where In Use
Not in use 56% 37%

Plan to use 7% 26%

In use and no improvement 10% 27% 8% 20%

In use and some improvement 22% 59% 23% 61%

In use and major improvement 5% 14% 8% 20%
Design systems All Where In Use All Where In Use
Not in use 19% 22%

Plan to use 2% 14%

In use and no improvement 14% 18% 9% 14%

In use and some improvement 41% 51% 35% 55%

In use and major improvement 24% 31% 20% 32%
Product data management All Where In Use All Where In Use
Not in use 60% 17%

Plan to use 7% 20%

In use and no improvement 8% 26% 10% 16%

In use and some improvement 18% 55% 41% 64%

In use and major improvement 6% 20% 13% 20%
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Use of Application and Improvement to Plant Profitability — % of plants (continued)

China
Customer relationship management All Where In Use All Where In Use
Not in use 57% 15%
Plan to use 11% 22%
In use and no improvement 9% 27% 6% 10%
In use and some improvement 19% 57% 40% 62%
In use and major improvement 5% 16% 18% 28%

Where In Use

Where In Use

Product lifecycle management

Not in use 83% 30%

Plan to use 6% 21%

In use and no improvement 3% 30% 9% 18%

In use and some improvement 6% 54% 32% 65%

In use and major improvement 2% 16% 8% 17%
Electronic data interchange All Where In Use All Where In Use
Not in use 30% 32%

Plan to use 5% 19%

In use and no improvement 18% 28% 12% 24%

In use and some improvement 33% 51% 27% 56%

In use and major improvement 13% 21% 10% 20%
Online purchasing All Where In Use All Where In Use
Not in use 37% 42%

Plan to use 8% 23%

In use and no improvement 15% 28% 9% 25%

In use and some improvement 34% 62% 20% 57%

In use and major improvement 5% 9% 6% 18%
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Use of Application and Improvement to Plant Profitability — % of plants (continued)

uU.S. China

Online selling All Where In Use All Where In Use
Not in use 59% 37%

Plan to use 9% 20%

In use and no improvement 11% 33% 9% 22%

In use and some improvement 18% 58% 25% 58%

In use and major improvement 3% 9% 9% 20%
Mobile management All Where In Use All Where In Use
Not in use 59% 43%

Plan to use 10% 22%

In use and no improvement 9% 27% 8% 22%

In use and some improvement 18% 58% 21% 59%

In use and major improvement 5% 15% 7% 19%

Grant Thornton Perspective

¢ China plants are outspending U.S. plants on IT and will continue to outspend them in
the future, making China a burgeoning market for application providers and increasing
the potential for China manufacturers to further reduce production costs.

e China plants are aggressively using new IT, and gaining access to many digital features
not widely in place at U.S. facilities. U.S. plants should seriously consider use of more
proven, leading edge applications. Continued pressure on IT providers for lower costs
and better licensing agreements may make such purchases more palatable.

¢ In China or the U.S., consideration should always be given to getting the process right,
be it production, purchasing, customer support, etc. — and only then applying IT to
enhance its effectiveness.
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Exports and Imports

Critical Analysis

e Almost half of U.S. Census plants source materials and components from China, and of
those that do, approximately three-fourths indicate they’ve increased volumes in the
last three years.

e All U.S. industries represented in the Census source from China, led by plants in the
computer and electronic products sector.

e U.S. plants that had the greatest integration with their customers were least likely to
source from China, possibly due to delivery commitments that would make a
relationship with China manufacturers unmanageable.

¢ Approximately one-third of U.S. plants indicated that China competitors have had a
negative impact on their profitability, and one-fourth reported that the emergence of the
China market has negatively impacted their sales.

e Approximately two-thirds of the China Study plants are exporting products, with 43%
exporting to the U.S.

View from the U.S.

Neatly half of U.S. Census plants (45%) source components and materials from China, with 74% of those
plants that do source from China reporting that the dollar volume of components and raw materials sourced
have increased over the last three years (18% report that volume has increased by more than 20%).

Dollar Volume of Components and Raw Materials
Sourced from China Three-Year Change — % of plants

u.s.
Decreased more than 20% 1%
Decreased 11 - 20% 1%
Decreased 1 - 10% <1%
Stayed the same 10%
Increased 1 - 10% 16%
Increased 11 - 20% 9%
Increased more than 20% 8%
No China sourcing 55%
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To some degree, all U.S. industries have China sourcing relationships. Among industries!> with at least 20
facilities responding to the U.S. Census survey, computer and electronic product manufacturers soutrce the
most from China (61% of plants), followed by furniture and related products manufacturers (56%),
miscellaneous manufacturers (54%), and machinery makers (52%). Paper manufacturers were the least likely
industry to source from China (85% report no China sourcing).

China Sourcing by Industry* — % of plants

u.s.
g&rgﬁ:::r and electronic 61%
Furniture and related products 56%
Miscellaneous manufacturing 54%
Machinery 52%
Chemicals 50%
Electrical equipment, 50%
appliances, components °
Transportation equipments 46%
Plastics and rubber products 41%
Fabricated metal products 37%
Primary metals 32%
Food products 31%
Paper products 15%

* Among 3-digit NAICS-coded industries with at least 20 plants responding

U.S. plants with more employees were more likely to source from China than facilities with fewer employees
(56% of plants with 500 or more employees vs. 35% of plants with less than 100 employees). Among the
larger plants sourcing from China, 56% reported that sourcing volume had increased by more than 10% (31%
reported an increase of 20% or more), a practice that leads to ever-increasing pressures on their domestic
suppliers and/or the plant’s own workforce.

China Sourcing by Employee Population — % of plants

u.s.
Less than 100 employees 35%
100 — 249 employees 46%
250 — 500 employees 53%
More than 500 employees 56%

15 As classified by three-digit North American Industry Classification System codes.





