December 13, 2007

ANDERSON
ECONOMIC
GROUP

Automation Alley’s Annual
Technology Industry Report:

Prepared by: Scott D. Watkins, Consultant
Foreword by: Patrick L. Anderson, Principal and CEO

Anderson Economic Group, LLC
East Lansing | Chicago | Dallas

1555 Watertower Place, Suite 100
East Lansing, Michigan 48823
Tel: (517) 333-6984

Fax: (517) 333-7058

http://www.AndersonEconomicGroup.com

© 2007, Anderson Economic Group, LLC
Permissions for reuse granted given proper citations provided



Foreword

Foreword

As Michigan continues to struggle through an economic decline, it has become
quite clear that the state’s future economic success depends on rejuvenating our
industrial base with new technology and more efficient production. Our auto-
motive and manufacturing roots brought decades of prosperity to the region and
can be the cornerstone of future success—but only if we quickly adapt to the
changing global economy.

At the core of this transformation are jobs requiring intensive application of
technology. Fortunately there is already a viable technology industry at home in
Automation Alley, one that includes Fortune 500 companies, successful new
ventures, and mid-sized companies with global reach. In this report—the third
annual technology assessment commissioned by Automation Alley—we docu-
ment this growing base of the Michigan economy and find it well-poised to take
the lead in transforming Michigan’s economy in the 21st century.

We define “technology” in terms of the manner of producing the goods and ser-
vices, not by highlighting those industries that are currently in vogue. Intensive
use of advanced production processes and reliance on knowledge workers
define the technology industry here, much as they do in “Route 128,” “Silicon
Valley,” and other leading technology clusters around the country.

As we see in this year’s assessment, Automation Alley’s technology industry
continues to provide jobs with wages that are well above average and increasing
at above average rates. However, we also see that the industry is not immune to
the economic duress hampering the entire state. Like most industries in the
state, employment levels in Automation Alley’s technology industry have
declined, with losses in nearly every cluster.

While this decline in employment certainly presents future challenges, there
remains evidence that the technology industry in Automation Alley is well-posi-
tioned for success in coming years. With strong university investment in
research and development, large numbers of students enrolled in science and
engineering graduate programs, and small businesses receiving record levels of
funding in research grants, it would be a mistake not to recognize the signifi-
cance of the current technology industry that exists within the region. It ranks as
one of the major technology clusters in America, and has the potential for even

further growth.
DEFINING A hallmark of this effort is a rigorous definition of the technology industry,
“TECHNOLOGY” which is based on recently published research by the U.S. Department of Com-

INDUSTRY CLUSTERS merce, Anderson Economic Group, and a handful of others experts. Our defini-
tion includes six specific technology clusters:
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= Advanced Automotive

= Advanced Manufacturing
= Chemical and Material

= Information Technology
= Life Sciences

= Other Technologies

We have consistently used these definitions across our three annual reports,
allowing for accurate comparisons. The methodology is documented in this
report, its appendices, and in Automation Alley’s 2005 and 2006 Annual Tech-
nology Industry Reports.

KEY FINDINGS IN THIS 1. Those working in Automation Alley’s technology industry are benefiting from
REPORT high and growing wages.

Though overall technology industry employment in Automation Alley has
fallen, the jobs within the industry are paying better than ever. From 2004 to
2005 alone there was a 5.1 percent increase in the industry’s average wage in
Automation Alley. This suggests that the region is retaining, and even
attracting, high-paying technology jobs. It also indicates that the region is
losing lower-paying jobs that demand less skills to other states and countries.

2. Automation Alley’s technology industry is not immune from Michigan’s eco-
nomic woes.

Employment in Automation Alley’s technology industry declined by 6.1 per-
cent from 2004 to 2005, with all but one cluster losing jobs. The Information
Technology, Advanced Automotive, and Life Sciences clusters saw the larg-
est declines, with decreases of 9.5, 8.2, and 7.1 percent respectively.

3. Though employment has declined significantly, the number of technology
industry establishments in Automation Alley has not.

Though Automation Alley saw a 6.1 percent decline in technology industry
employment from 2004 to 2005, the number of establishments has fallen by
only 1.4 percent. This indicates that many employers in the industry, while
cutting staff levels, are not closing shop entirely. Thus, employers remain in
place to add staff should the economy rebound.

4. Automotive still dominates the technology industry in Automation Alley.

Despite the continued struggles of the American automotive industry, the
Advanced Automotive cluster remains the cornerstone of the region’s tech-
nology industry—accounting for 38 percent of all technology jobs in the
region. The jobs in this cluster are also benefiting from increasing wages, as
the average wage grew to $66,935 for the cluster

5. Other technology employers are growing rapidly in Automation Alley.
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10.

Though the Advanced Automotive sector is still an important part of the
region’s technology industry, its role is slowly eroding in the face of other
emerging sectors, especially the “Other Technologies” industry cluster.
While Other Technologies only accounted for 13 percent of the region’s
technology industry in 1998, it accounted for over 21 percent of the region’s
technology industry in 2005. Also, Other Technologies, including architec-
tural, engineering, and equipment wholesaling, was the only sector in the
region to add jobs between 2004 and 2005.

Automation Alley universities enroll the majority of the science and engi-
neering graduate students in Michigan.

Automation Alley universities enrolled a total of 11,859 science and engi-
neering graduate students in 2005, representing 77 percent of the total sci-
ence and engineering graduate students’ enrollment in the state. Such a high
concentration of human capital makes the region especially attractive to
technology industry employers seeking a labor market rich with talent.

Universities in Automation Alley have spent over $1 billion on research and
development for three years in a row.

For the third year in a row, research and development spending by Automa-
tion Alley universities topped $1 billion, reaching $1.05 billion in 2005. This
is well above the $646 million spent in 1998, and represents 72 percent of all
university research and development expenditures made by Michigan uni-
versities.

Small businesses are attracting big funds for research and development.

The U.S. Small Business Administration’s Small Business Innovation
Research (SBIR) program has pumped millions of dollars of funding into
Automation Alley small businesses for research and development projects.
From 2000 to 2005, area small businesses received 521 SBIR awards worth
$150.7 million. $38.7 million of this was granted in 2005, making it the most
lucrative year for SBIR awards in Automation Alley.

The Defense and Homeland Security industry is a major part of the technol-
ogy industry in Automation Alley.

Defense and Homeland Security is too broad to fall under any single sector.
In fact, businesses from every technology cluster in Automation Alley are
contributing to the nation’s defense and national security. These businesses
include advanced manufacturers, software and information technology
development firms, and businesses in the life sciences.

Military establishments and universities with defense and homeland security
research and development efforts play a significant role in Automation
Alley’s technology industry.

Automation Alley universities are involved in research projects ranging from
new robotics to be used in detecting explosives, to the development of lighter
and stronger materials for military aircraft. Additionally, Automation Alley
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is home to military establishments, including the U.S. Army Tank Automo-
tive Research, Development, and Engineering Center (TARDEC), the U.S.
Army's TACOM Life Cycle Management Command, and Selfridge Air
National Guard Base, which combine to provide a significant hub of defense
and homeland security technology in Automation Alley.

Despite a decline in employment from 2004 to 2005, Automation Alley’s tech-
nology industry continues to show signs of strength, offering hope for expan-
sion in coming years. This includes the industry’s increasing wages and steady
establishment figures, over $1 billion in annual university research expendi-
tures, strong science and engineering graduate program enroliment, small busi-
nesses conducting research and development, and technology activity
surrounding the defense and homeland security industry. All of this can drive
future technology industry activity in Automation Alley.

This opportunity for the technology industry presents a silver lining in an other-
wise challenging economic time for southeast Michigan. However, the transi-
tion from labor-intensive manufacturing to a knowledge-based technology
industry will not occur overnight, and will require new levels of cooperation
between governments, universities, and businesses. Getting to that level has
proven challenging, but with strong leadership and innovative programs to
advance technology, Automation Alley and others are primed to drive new tech-
nology and economic growth in Southeast Michigan, and to help lead the coun-
try through another industrial revolution.

Patrick L. Anderson is the founder of Anderson Economic Group, LLC, a busi-
ness consulting firm headquartered in Michigan with offices in Illinois and
Texas. He is the author of more than 100 published works, and the executive
editor of “The State Economic Handbook 2008 recently published by Palgrave
MacMillan. He was the winner of the 2004 Edmund A. Mennis prize for the best
writing in business economics, given by the National Association for Business
Economics. Mr. Anderson grew up in Oakland County.
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Introduction

l. Introduction

In 2005 and 2006, and again in 2007, Anderson Economic Group completed a
comprehensive assessment of the technology industry in Automation Alley.
These reports quantify the size of the industry in terms of employment, estab-
lishments, and payroll. They also assess important areas of the technology
industry, which signal the direction that the industry may take in coming years,
including R&D spending and patent awards.

We assembled this information to provide businesses, government officials,
educational institutions, and residents in Automation Alley with an understand-
ing of the role technology plays in the region. The information also provides
benchmarks for measuring changes and advances in the industry over time.

This report opens with an overview of the Automation Alley region, followed
by a discussion of how we define the technology industry as containing the fol-
lowing clusters:

= Advanced Automotive

= Advanced Manufacturing
< Chemical and Material

= Information Technology
= Life Sciences

= Other Technologies

We then quantify the technology industry in Automation Alley in terms of
employment, number of private businesses, and payroll. Industry data are pre-
sented for 1998 and 2003 through 2005 to illustrate how the industry and each
of its clusters have evolved in recent years.

The report also assesses activities taking place today that signal future growth of
the technology industry in Automation Alley. This includes quantitative mea-
sures such as patent awards, university research and development, and qualita-
tive assessments of items such as university programs and industry promotion
activity.

We conclude the report with a new section highlighting one of Automation
Alley’s technology clusters. This year we take a closer look at Defense and
Homeland Security.

Automation Alley is an eight-county area in Southeast Michigan. The Automa-
tion Alley counties, as shown in Figure 4, “Automation Alley Regional Map,”
on page 7, are Genesee, Livingston, Macomb, Monroe, Oakland, St. Clair,
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Washtenaw, and Wayne. With a population of more than five million, Automa-
tion Alley makes up more than half of Michigan’s total population and nearly
half of total employment in the state.

More detailed economic and demographic information for Automation Alley
can be found in Section I, “Automation Alley: Regional Overview,” and in
“Appendix D: Demographic and Socioeconomic Data.”

AUTOMATION In 2005, Automation Alley’s technology industry employed 312,412 people,
ALLEY’'S representing 14.8 percent of all private sector employment in the region. The
TECHNOLOGY payroll for these employees totaled more than $21.5 billion in 2005—23.1 per-
INDUSTRY cent of the region’s private sector payroll. The higher payroll share is a clear

sign that jobs in Automation Alley’s technology industry typically provide
higher wages than those in the general economy, and present significant oppor-
tunity for future economic growth.

TABLE 1. Automation Alley Employment and Payroll by Technology Cluster, 2004 v. 2005

2004 Total 2005 Total Change in

Employment:  Employment: Change in Payroll Payroll Total

2004 2005 Employment ($1,000) ($1,000) Payroll

Advanced Automotive 127,832 117,401 -8.2% $7,984,235 $7,858,227 -1.6%
Advanced Manufacturing 32,876 31,243 -5.0% $1,842,821 $1,860,428 1.0%
Chemical and Material 9,084 9,044 -0.4% $500,278 $523,249 4.6%
Information Technology 62,877 56,873 -9.5% $3,917,606 $3,701,046 -5.5%
Life Sciences 34,510 32,043 -7.1% $3,008,378 $2,981,756 -0.9%
Other Technologies 65,352 65,808 0.7% $4,594,231 $4,652,851 1.3%
Total Technology Industry 332,531 312,412 -6.1% $21,847,549 $21,577,557 -1.2%

Source: Anderson Economic Group, LLC

Data: U.S. Census Bureau, County Business Patterns

Changes in Recent Economic Cycle. As the domestic automobile industry contin-
ues through a period of downsizing, the effects are clearly being noticed in
Automation Alley. Not only is Advanced Automotive technology employment
declining, but the loss of those jobs is having a spill-over effect on other tech-
nology clusters. There are, however, indications that Automation Alley’s tech-
nology industry remains strong and is poised for a leading role in the region’s
economic rebound.

One sign of this is that from 2004 to 2005, the technology industry experienced
an overall employment decline of 6.1 percent, but total payroll fell by only 1.2
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percent, which resulted in the technology industry’s average wage going from
$65,701 in 2004 to $69,068 in 2005. Also notable is that the number of technol-
ogy establishments in Automation Alley fell by only 1.4 percent, much less than
the 6.1 percent decline in employment. This indicates that while employers are
downsizing staff levels, they are not necessarily leaving the region, and remain
in place to add jobs when the economy rebounds.

Section 1V, “The Technology Industry in Automation Alley,” and Figures 1 and
2, on page 5, show the trends in Automation Alley’s technology industry from
1998 to 2005.

Each cluster within Automation Alley’s technology industry continues to pro-
vide the region with world-class jobs, wages that are well above average, and
exciting opportunities for the 21st century workforce. And while overall wages
in the industry increased and employment declined, each cluster experienced
unique changes. More specifically:

= The Advanced Automotive cluster experienced a significant drop in
employment of 8.2 percent, but the average wage in the cluster grew by 7.2
percent, and is now at $66,935 annually. This signals that Automation Alley
is retaining high wage and high skill jobs in the Advanced Automotive clus-
ter.

= Similarly, the Advanced Manufacturing cluster saw a 5.0 percent decline in
employment, but a 6.2 percent increase in average wages, again signaling
that Automation Alley is retaining higher wage and higher skilled manufac-
turing jobs, while jobs requiring less skill are eliminated or moved else-
where.

= Automation Alley’s Chemical and Material cluster also experienced an
increase (5.1 percent) in average wages from 2004 to 2005. Employment in
the cluster was relatively steady over the same period, declining only by 0.4
percent. The number of establishments in the cluster did decline by 3.1 per-
cent, however. This decline in total establishments, along with very little
employment change, suggests consolidation within the cluster.

= The Information Technology cluster had total employment of 56,873 in
2005, down 9.5 percent from 2004. However, establishment data indicates
that businesses are staying in the region and only downsizing staff levels, so
they remain available to hire more workers as the economy rebounds.

= The Life Sciences technology cluster, with a 2005 average wage of $93,055,
is again the highest paying technology cluster in Automation Alley. The
cluster employed 32,043 people in 2005, which is below the 2004 level but
still well above the 1998 level of 26,113.

= The Other Technologies cluster experienced a 0.7 percent increase in
employment from 2004 to 2005, and also saw average wages grow to
$70,703. The number of establishments in the cluster declined by 1.2 per-
cent, continuing the trend of a decline in Other Technologies establishments
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that has been ongoing since 1998. This decline in establishments, along with
employment growth, signals consolidation in the cluster.

See Table 1, “Automation Alley Employment and Payroll by Technology Clus-
ter, 2004 v. 2005,” on page 2 for a complete look at the cluster-by-cluster
change. Further data and discussion of the industry as a whole start at “The
Technology Industry in Automation Alley” on page 15. Additional data on the
technology industry is also presented in “Appendix E: Automation Alley Tech-
nology Industry Data.”
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FIGURE 1. Technology Industry Employment in Automation Alley, 1998-2005
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FIGURE 2. Average Technology Industry Wages in Automation Alley, 1998-2005
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In addition to the technology industry data summarized above, there are other
variables that are important to consider when assessing the technology economy
of aregion. These include activities in the public sector, such as research grants,
military programs, and university research. Private Sector forces including pat-
enting and entrepreneurship, are also important indicators for the technology
industry as they too can be a measure for potential growth.

The data presented in “Indicators of Tomorrow’s Technology Industry” on
page 32 indicates that future growth and diversification are likely for Automa-
tion Alley’s technology industry. Businesses and universities within Automation
Alley continue to receive patents for new advances. Moreover, the regions uni-
versities invested over $1 billion in research and development again in 2005,
making it three straight years over the $1 billion mark (see Figure 3).

FIGURE 3. R&D Expenditures by Automation Alley Universities, 1998-2004
(%$000)
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In the six years since September 11th, 2001, Defense and Homeland Security
has been one of the fastest-growing industries, with much of this driven by
demands for new technological advances and applications. Businesses, military
units, and universities throughout Automation Alley have contributed to such
technological advancements, benefiting American soldiers, our national secu-
rity, and the technology industry in Automation Alley. Included near the end of
this report is a review of these contributions.
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Automation Alley: Regional Overview

I1. Automation Alley: Regional Overview

GEOGRAPHIC Automation Alley is comprised of eight counties in Southeast Michigan, and is

OVERVIEW home to major cities including Detroit, Ann Arbor, and Flint. As shown in
Figure 4 on page 7, Automation Alley includes Genesee, Livingston, Macomb,
Monroe, Oakland, St. Clair, Washtenaw, and Wayne Counties. Automation
Alley is bordered on the south by Ohio and on the east by Ontario, Canada.

The region is very close in proximity to several other major markets. Major
interstates including 1-94, 1-75, and 1-96, as well as extensive road networks
connect the region to the rest of the United States. The area is only a few hours
drive from Toledo and Cleveland, Ohio; Chicago, Illinois; and Toronto,
Ontario. The Ambassador Bridge, Detroit-Windsor Tunnel, and Blue Water
Bridge also make Automation Alley a connector for the United States and Can-
ada. In 2006, more than 1 million trucks crossed the U.S. Border in Detroit, and
another 500,000 crossed in Port Huron, making these the first and fourth busiest

border crossings for truck traffic in the country.1

Rail and water networks also facilitate trade between Automation Alley and the
rest of North America. The Port of Detroit spans 35 acres along the Detroit
River, providing an international shipping port for businesses in Automation
Alley. For 2006, it is estimated that nearly $900 million in goods were imported
through the Detroit/Wayne County Port, and more than $3.2 billion were
exported. At the Port of Port Huron, in St. Clair County, an additional $152 mil-

lion in goods were imported in 2006 and $1.2 billion were exported.? In 2006,
more than 5,244 trains crossed into Port Huron from Canada, making it the
number one port for incoming trains. The Port of Detroit had 2,113 train entries

in 2006, ranking it fourth, nationally.3

There are several airports that service Automation Alley, making travel for lei-
sure or business convenient. In 2007, Detroit Metro Airport serviced over 15
million passengers on over 200,000 passenger flights, making it the 11th largest

airport in the country.* Other Automation Alley airports include Willow Run in

Wayne County, Bishop International in Genesee County, and Oakland County
International in Oakland County.

1. United States Bureau of Transportation Statistics, Intermodal Transportation Database.

2. http://www.worldportsource.com report of data from STAT-USA and the Foreign Trade Divi-
sion, U.S. Census.

3. United States Bureau of Transportation Statistics, Intermodal Transportation Database.
4. United States Bureau of Transportation Statistics, Intermodal Transportation Database.
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TABLE 5. Definition of the Technology Industry by Cluster (Continued)

NAICS Industry Title

3259 Other Chemical Product & Preparation Manufacturing

Information Technology

3341 Computer & Peripheral Equipment Manufacturing

3342 Communications Equipment Manufacturing

3343 Audio & Video Equipment Manufacturing

3344 Semiconductor & Other Electronic Component Manufacturing
3346 Manufacturing & Reproducing Magnetic & Optical Media
5112 Software Publishers

51612 Internet Publishing & Broadcasting

5171 Wired Telecommunications Carriers

5172 Wireless Telecommunications Carriers (except Satellite)
5173 Telecommunications Resellers

5174 Satellite Telecommunications

5179 Other Telecommunications

5181° Internet Service Providers & Web Search Portals

5182 Data Processing, Hosting, & Related Services

5415 Computer Systems Design & Related Services

Life Sciences

3254 Pharmaceutical & Medicine Manufacturing
3391 Medical Equipment & Supplies Manufacturing
5417 Scientific R&D Services

Other Technologies

2111 Oil & Gas Extraction
4234° Professional & Commercial Equipment & Supplies Merchant Wholesalers
5413 Avrchitectural, Engineering, & Related Services

a. Year 2002 NAICS 5161, 5171, 5172, 5173, 5174, and 5179 were substituted with year 1997
NAICS 5133 for 1998-2002 data analysis.

b. Year 2002 NAICS 5181 and 5182 were substituted with year 1997 NAICS 5140 for 1998-
2002 data analysis.

c. Year 2002 NAICS 4234 was substituted with year 1997 NAICS 4214 for 1998-2002 data
analysis.
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IV. The Technology Industry in Automation Alley

TECHNOLOGY IN The technology industry is a major part of the economy in Automation Alley. In
AUTOMATION ALLEY: 2005, the region’s technology industry had 312,412 employees, representing
THE BIG PICTURE nearly 15 percent of the region’s private sector employment. The industry’s pay-

roll totaled $21.6 billion, representing more than 23 percent of all private sector

payroll in the region.® The average wage paid to an Automation Alley technol-
ogy industry employee was $69,068—a 5.1 percent increase over the 2004 aver-
age wage, and well above the industry’s $52,904 average wage in 1998. See
Figure 7 and Figure 8, as well as Table 6, “Automation Alley Technology
Industry Employment, Payroll, and Establishments.”

Further, Automation Alley compares quite favorably to Michigan and the
United States in terms of total share of private sector employment and payroll
that can be attributed to the technology industry. Michigan’s technology indus-
try accounts for 13 percent of the state’s private sector employment and 21 per-
cent of private sector payroll. Nationally, 9 percent of private sector
employment and 15 percent of private sector payroll is in the technology indus-
try. This shows that Automation Alley has a concentration of technology
employment and payroll that is above both the state and national averages. See
Table 4, “Education Attainment of Adult Population by County in Automation
Alley, 2005,” in Appendix D.

TABLE 6. Automation Alley Technology Industry Employment, Payroll, and Establishments

Total Payroll Small Large Total

Employment ($1,000) Average Wage Est. Est. Establishments
1998 361,900 $19,146,016 $52,904 7,550 590 8,141
2003 337,787 $22,200,167 $65,722 7,658 536 8,194
2004 332,531 $21,847,549 $65,701 7,632 518 8,150
2005 312,412 $21,577,557 $69,068 7,529 508 8,037
Change from 2004- -6.1% -1.2% 5.1% -1.3% -1.9% -1.4%

2005

Source: Anderson Economic Group, LLC
Data: U.S. Census Bureau, County Business Patterns

5. According to the United State Census Bureau, County Business Pattern data does not include
government employees, except those working in federally chartered savings institutions, Fed-
erally chartered credit unions, and hospitals.
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Despite these impressive figures, the region’s technology industry has not
escaped the economic hardship experienced throughout Michigan. From 2004
to 2005, technology industry employment in Automation Alley fell by 6.1 per-
cent, reaching its lowest level since we began tracking the data in 1998. Total
payroll, however, declined by only 1.2 percent, an indication that the jobs being
retained are higher paying and higher skilled. Also notable is that the number of
establishments declined less than total employment, suggesting that employers
have cut back their workforce size, but have not left the region entirely.

FIGURE 7. Technology Industry’s Share of Total Payroll in Automation Alley,
2005
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DAl Other
Industries

B Technology
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FIGURE 8. Technology Industry’s Share of Total Employment in Automation
Alley, 2005
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The Technology Industry in Automation Alley

As noted earlier, we have defined the technology industry by NAICS industry
codes, which group businesses by their primary activity. In total, we identified
42 four-digit NAICS sectors that represent the technology industry. We then
grouped these sectors by business activity and identified six main clusters:

< Advanced Automotive < Advanced Manufacturing
< Chemical and Material < Information Technology
= Life Sciences = Other Technologies

Five of the six technology clusters in Automaton Alley lost employment from
2004 to 2005. As shown in Figure 9, “Change in Employment by Technology
Cluster in Automation Alley, 2004 to 2005,” the only exception lies in the
“Other Technologies” cluster, which saw a 0.7 percent increase in their employ-
ment.

FIGURE 9. Change in Employment by Technology Cluster in Automation Alley,
2004 to 2005
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Automotive Manufacturing Material Technology

The composition of Automation Alley’s technology industry, by cluster, is
shown in Figure 10, which can be compared with Figure 11 to see how the
industry mix has changed over time. Advanced Automotive remains the largest
component of the technology industry in Automation Alley, accounting for 38
percent of employment, but its role is less significant now than it was in 1998,
when it accounted for 45 percent of employment.

Anderson Economic Group, LLC

17



The Technology Industry in Automation Alley

FIGURE 10. Employment by Technology Cluster in Automation Alley, 2005
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FIGURE 11. Employment by Technology Cluster in Automation Alley, 1998
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The Technology Industry in Automation Alley

Automation Alley’s Advanced Automotive cluster, which includes the industry
sectors shown in Table 7, is comprised of companies that use and develop tech-
nologies in the manufacturing and development of motor vehicles and motor
vehicle components. This includes automobile manufacturing, truck trailer
manufacturing, other motor vehicle electrical and electronic equipment manu-
facturing, motor vehicle brake system manufacturing, and other such busi-
nesses. Also included in the cluster are research units that focus on technologies
such as vehicle safety and alternative energy sources.

TABLE 7. The Advanced Automotive Cluster

NAICS Industry Title

3361 Motor Vehicle Manufacturing
3362 Motor Vehicle Body & Trailer Manufacturing
3363 Motor Vehicle Parts Manufacturing

The Advanced Automotive cluster employed 117,401 people in 2005, a signifi-
cant drop (8.2 percent) from the 2004 employment level of 127,832, and well
below the 169,349 level from 2000. This, however, is not surprising given the
struggles of the domestic automobile industry and the continuing trend of mov-
ing manufacturing jobs to lower-cost locations.

With the decline in employment has also come a drop in total payroll for the
Advanced Automotive cluster. What is notable is that total payroll has
decreased much less than total employment, suggesting that the jobs being lost
are lower paying and lower skilled. As a result, the average wage in the cluster
has increased steadily over the years, climbing from $53,479 in 1998, to
$62,459 in 2004, then to $66,935 in 2005.

TABLE 8. Employment, Payroll, and Establishments —Advanced Automotive Cluster, 1998-2005

Total Payroll Average Small Large Total
Employment ($1,000) Wage Est. Est. Establishments
1998 163,485 $8,743,020 $53,479 362 200 562
2003 129,863 $8,273,114 $63,706 376 188 564
2004 127,832 $7,984,235 $62,459 375 180 555
2005 117,401 $7,858,227 $66,935 359 177 536
Change from 2004- -8.2% -1.6% 7.2% -4.3% -1.7% -3.4%

2005

Source: Anderson Economic Group, LLC
Data: U.S. Census Bureau, County Business Patterns
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FIGURE 12. Employment in Advanced Automotive Cluster, 1998-2005
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FIGURE 13. Average Wages in Advanced Automotive Cluster, 1998-2005
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ADVANCED Businesses in the Advanced Manufacturing cluster develop and utilize technol-
MANUFACTURING ogies for manufacturing processes not directly involving motor vehicles. This
CLUSTER includes manufacturers of office machines; industrial manufacturing equipment;

air and gas compressors; fluid power cylinders (e.g., hydraulic and pneumatic);
electron tubes (cathode ray tubes); aircraft manufacturing; and process, physical
distribution, and logistics consulting services.

TABLE 9. The Advanced Manufacturing Cluster

NAICS Industry Title

3329 Other Fabricated Metal Product Manufacturing

3331 Agriculture, Construction, & Mining Machinery Manufacturing
3332 Industrial Machinery Manufacturing

3333 Commercial & Service Industry Machinery Manufacturing
3336 Engine, Turbine, & Power Transmission Manufacturing

3339 Other General Purpose Machinery Manufacturing

3345 Navigational, Measuring, Electromedical, & Control Instruments Manufacturing
3353 Electrical Equipment Manufacturing

3359 Other Electrical Equipment & Component Manufacturing

3364 Aerospace Product & Parts Manufacturing

3369 Other Transportation Equipment Manufacturing

The Advanced Manufacturing cluster employed 31,243 people in 2005, which
was 10 percent of all technology employment in Automation Alley. After exhib-
iting a decline in total employment between 1998 to 2003 and employment
growth between 2003 and 2004, the Advanced Manufacturing cluster again
experienced an employment decline from 2004 to 2005.

The total number of advanced manufacturing employees fell from 2004 to 2005
(from 32,876 to 31,243), but total payroll increased by 1.0 percent during that
period, leading to a 6.2 percent increase in the average wage for this cluster
(from $56,054 to $59,547). This declining employment in step with increases in
average wages again suggests that the jobs being lost are those that pay less and
are likely less technical, thus implying that the region is retaining higher skilled
positions in the Advanced Manufacturing cluster.

See Table 10 and Figure 14 on page 22 and Figure 15 on page 23 for more
details on employment, payroll, and wages in the Advanced Manufacturing
cluster.
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TABLE 10. Employment, Payroll, and Establishments - Advanced Manufacturing Cluster, 1998-2005

Total Payroll Average Small Large Total
Employment (1,000s) Wage Est. Est. Establishments
1998 46,886 $2,355,793 $50,245 970 93 1,063
2003 32,527 $1,746,405 $53,691 878 64 942
2004 32,876 $1,842,821 $56,054 849 62 911
2005 31,243 $1,860,428 $59,547 810 67 877
Change from 2004- -5.0% 1.0% 6.2% -4.6% 8.1% -3.7%

2005

Source: Anderson Economic Group, LLC
Data: U.S. Census Bureau, County Business Patterns

FIGURE 14. Employment in Advanced Manufacturing Cluster, 1998-2005
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FIGURE 15. Average Wages in Advanced Manufacturing Cluster, 1998-2005
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CHEMICAL AND The Chemical and Material cluster in Automation Alley, defined in Table 11,
MATERIAL CLUSTER includes businesses engaged in the production of petrochemicals, inorganic
chemicals and gases, plastics and resins, paints and varnishes, and explosives.

TABLE 11. The Chemical and Material Cluster

NAICS Industry Title

3241 Petroleum & Coal Products Manufacturing

3251 Basic Chemical Manufacturing

3252 Resin, Synthetic Rubber, Artificial Synthetic Fibers, & Filaments Manufacturing
3253 Pesticide, Fertilizer, & Other Agricultural Chemical Manufacturing

3255 Paint, Coating, & Adhesive Manufacturing

3256 Soap, Cleaners, & Toilet Preparation Manufacturing

3259 Other Chemical Product & Preparation Manufacturing

The cluster’s 222 establishments employed more than 9,000 people in 2005,
with more than $523 million in total payroll. This is the equivalent of an aver-
age wage per job of $57,856, which is a 5.1 percent increase over the 2004 aver-
age wage for the cluster. Overall employment remained steady from 2004 to
2005, with a decline of just 0.4 percent. The total number of establishments,
however, fell by 3.1 percent over the same period, suggesting consolidation
within the cluster. See Table 12 and Figure 16 on page 24 and Figure 17 on
page 25 for more details on employment, payroll, and wages in the Chemical
and Material cluster.
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TABLE 12. Employment, Payroll, and Establishments - Chemical and Material Cluster, 1998-2005

Total Payroll Average Small Large Total
Employment (1,000s) Wage Est. Est. Establishments
1998 9,644 $482,564 $50,038 227 22 249
2003 9,031 $461,595 $51,112 213 24 237
2004 9,084 $500,278 $55,072 202 27 229
2005 9,044 $523,249 $57,856 197 25 222
Change from 2004- -0.4% 4.6% 5.1% -2.5% -7.4% -3.1%

2005

Source: Anderson Economic Group, LLC
Data: U.S. Census Bureau, County Business Patterns

FIGURE 16. Employment in Chemical and Material Cluster, 1998-2005
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FIGURE 17. Average Wages in Chemical and Material Cluster, 1998-2005
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INFORMATION As presented in Table 13, the Information Technology cluster is comprised of
TECHNOLOGY electronics, computer, and telecommunications businesses. This includes manu-
CLUSTER facturers of computers and computer peripheral equipment; radio, television,

and wireless communications equipment; and electronic capacitor, resistor, and
connector devices. Also included are software publishers, wired and wireless
telecommunications providers, Internet service providers, and custom computer
programming services.

TABLE 13. The Information Technology Cluster

NAICS

Industry Title

3341
3342
3343
3344
3346
5112
5161
5171
5172
5173
5174
5179

Computer & Peripheral Equipment Manufacturing
Communications Equipment Manufacturing

Audio & Video Equipment Manufacturing

Semiconductor & Other Electronic Component Manufacturing
Manufacturing & Reproducing Magnetic & Optical Media
Software Publishers

Internet Publishing & Broadcasting

Wired Telecommunications Carriers

Wireless Telecommunications Carriers (except Satellite)
Telecommunications Resellers

Satellite Telecommunications

Other Telecommunications
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TABLE 14. Employment, Payroll, and Establishments—Information Technology Cluster, 1998-2005

The Technology Industry in Automation Alley

TABLE 13. The Information Technology Cluster (Continued)

5181
5182
5415

Internet Service Providers & Web Search Portals

Data Processing, Hosting, & Related Services

Computer Systems Design & Related Services

Note: To accommodate a change in the U.S. Census Bureau industry classifications, we

used 1997 NAICS 5133 (telecommunications) in place of 2002 NAICS 5161, 5171,

5172,5173, 5174, and 5179; and 1997 NAICS 5140 (information services and data pro-
cessing services) was used in place of 2002 NAICS 5181 and 5182 for 1998-2002 data
collection and analysis.

With total employment of 56,873 in 2005, the Information Technology cluster
accounted for 18 percent of all employment in Automation Alley’s technology

industry. This trailed only the Advanced Automotive and Other Technologies

sectors.

From 2004 to 2005, the cluster experienced a 9.5 percent decline in employ-
ment, but only a 5.5 percent decline in total payroll. As a result, the average
wage in the cluster increased by 4.4 percent, from $62,306 to $65,076. Also
notable is that the majority of establishments in the cluster are small (100 or
fewer employees). This is indicative of the low barriers to entry in the cluster

and the entrepreneurial opportunities that exist in information technology. See
Table 14 on page 26 and Figure 18 and Figure 19 on page 27 for more details on
employment, payroll, and wages in the Information Technology cluster.

Total Payroll Average Small Large Total
Employment ($1,000) Wage Est. Est. Establishments

1998 68,338 $3,363,941 $49,225 2,557 148 2,705
2003 65,349 $3,942,715 $60,333 3,057 131 3,188
2004 62,877 $3,917,606 $62,306 3,095 121 3,216
2005 56,873 $3,701,046 $65,076 3,093 116 3,209
Change from 2004- -9.5% -5.5% 4.4% -0.1% -4.1% -0.2%
2005

Source: Anderson Economic Group, LLC

Data: U.S. Census Bureau, County Business Patterns
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FIGURE 18. Employment in Information Technology Cluster, 1998-2005
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FIGURE 19. Average Wages in Information Technology Cluster, 1998-2005
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LIFE SCIENCES The Life Sciences Technology cluster of Automation Alley’s technology indus-
TECHNOLOGY try, defined in Table 15, includes businesses that develop and use technology in
CLUSTER the manufacturing of life sciences equipment such as ophthalmic goods, surgi-

cal appli

ances and medical instruments, electromedical and electrotherapeutic
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apparatuses, basic organic chemicals, and pharmaceuticals. The cluster also
includes providers of R&D in the physical, engineering, and life sciences. The
cluster focuses only on technology industries, and does not include more tradi-
tional health care and medical service sectors, such as hospitals and physician

offices.b

TABLE 15. The Life Sciences Technology Cluster

NAICS Industry Title

3254 Pharmaceutical & Medicine Manufacturing
3391 Medical Equipment & Supplies Manufacturing
5417 Scientific R&D Services

The Life Sciences technology cluster employed 32,043 people in 2005, account-
ing for 10 percent of technology employment in Automation Alley. Employ-
ment in the cluster is down, however, from previous years, but still above the
1998 level of 26,113.

Despite the 7.1 percent drop in employment from 2004 to 2005, the Life Sci-
ences technology cluster only saw total payroll decrease by 0.9 percent, which
allowed for average wages in the cluster to grow 6.7 percent from 2004 to 2005.
This brought the cluster’s average wage to $93,055, making it the highest pay-
ing technology cluster in Automation Alley.

TABLE 16. Employment, Payroll, and Establishments—L ife Sciences Cluster, 1998-20052

Total Payroll Average Small Large Total
Employment (%$1,000) Wage Est. Est. Establishments
1998 26,113 $1,737,532 $66,539 394 28 422
2003 33,532 $3,070,996 $91,584 418 34 452
2004 34,510 $3,008,378 $87,174 424 32 456
2005 32,043 $2,981,756 $93,055 411 33 444
Change from 2004- -7.1% -0.9% 6.7% -3.1% 3.1% -2.6%

2005

Source: Anderson Economic Group, LLC
Data: U.S. Census Bureau, County Business Patterns

a. NAICS code 5417 includes an estimated portion that accounts for employment in NAICS code 95 that would have
been placed in 5417 for the years 1998-2002, based on the 2003 classifications. Please see Appendix E for a full
description of our methodology.

6. In 2004, Anderson Economic Group (AEG) published a report that defined the life sciences
industry in Michigan. In that report, AEG looked at the entire life sciences industry, not just its
technology components. The definition used here differs from that in the earlier report.
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FIGURE 20. Employment in Life Sciences Cluster, 1998-2005
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FIGURE 21. Average Wages in Life Sciences Cluster, 1998-2005
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OTHER Businesses not classified into a specific technology cluster, but that use,
TECHNOLOGIES develop, or support technology are included in the Other Technologies cluster,
CLUSTER which is presented below in Table 17. Among the types of businesses included
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in this cluster are architectural services, engineering services, and geophysical
surveying and mapping services.

TABLE 17. Other Technologies Cluster

NAICS Industry Title

2111 Oil & Gas Extraction

4234 Professional & Commercial Equipment & Supplies Merchant Wholesalers
5413 Architectural, Engineering, & Related Services

Note: To accommodate a change in the U.S. Census Bureau industry classifications, we used 1997
NAICS 4214 (Professional and Commercial Equipment and Supplies Wholesalers) in place of
2002 NAICS 4234 for 1998-2002 data collection and analysis.

This was the only cluster that experienced an increase in employment from
2004 to 2005. In 1998, employment in the Other Technologies cluster made up
13 percent of total employment in the technology industry in Automation Alley.
By 2005, the Other Technologies cluster’s share of total employment had grown
to 21 percent, employing over 65,808 people, and ranking second only to
Advanced Automotive. Average wages also grew steadily during this period,
rising from $51,928 in 1998 to $70,703 in 2005. Despite the 2004 to 2005
increase in employment and wages, the number of establishments in the cluster
declined by 1.2 percent, continuing the trend of a decline in establishments that
has been ongoing since 1998.

Further details about employment, wages, and number of establishments in the
Other Technologies cluster is presented in Table 18 on page 30 and in Figure 22
and Figure 23 on page 31.

TABLE 18. Employment, Payroll, and Establishments —Other Technologies Cluster, 1998-2005

Total Payroll Average Small Large Total
Employment ($1,000) Wage Est. Est. Establishments

1998 47,434 $2,463,166 $51,928 3,040 98 3,138
2003 67,485 $4,705,342 $69,724 2,716 95 2,811
2004 65,352 $4,594,231 $70,300 2,687 96 2,783
2005 65,808 $4,652,851 $70,703 2,659 90 2,749
Change from 2004- 0.7% 1.3% 0.6% -1.0% -6.3% -1.2%
2005

Source: Anderson Economic Group, LLC
Data: U.S. Census Bureau, County Business Patterns
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FIGURE 22. Employment in Other Technologies Cluster, 1998-2005
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FIGURE 23. Average Wages in Other Technologies Cluster, 1998-2005
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V. Indicators of Tomorrow’s Technology Industry

At the foundation of the technology industry is human capital, especially those
trained in the science and engineering fields. As shown in Table 19, Automation
Alley universities enrolled a total of 11,859 science and engineering graduate
students in 2005, which represents 77 percent of the total science and engineer-
ing graduate student enrollment in the state. This concentration of students is
attractive to employers seeking a labor market rich with talent, and demon-
strates that Automation Alley’s universities are helping to prepare students for
the technology jobs that continue to shape the economy.

TABLE 19. Graduate Student Enrollment in Science and Engineering Field

1998 2003 2004 2005
Eastern Michigan University 670 891 970 1,021
Kettering University 9 64 59 56
Lawrence Technological University N/A2 233 306 342
Oakland University 1,070 1,126 1,138 1,149
University of Detroit Mercy 493 643 594 598
University of Michigan 5,295 6,468 6,396 6,109
Wayne State University 2,800 3,037 2,536 2,640
Total 10,328 12,398 11,940 11,859

Source: National Science Foundation, Survey of Graduate Students and Postdoctorates in Sci-
ence and Engineering.

Note: The NSF does not report data for Kettering University. Kettering enrollment was provided
by Kettering University Department of Institutional Effectiveness.

a. Note: 2003 was the first year that Lawrence Technological University had enrollment
reported by the National Science Foundation.

Universities throughout Automation Alley also undertake important research
that impacts the future of Automation Alley’s technology region. As shown in
Table 20, Automation Alley universities have steadily increased their total R&D
expenditures in recent years. From 1998 to 2005, the universities significantly
increased their R&D spending, growing from $646 million in 1998 to over
$1.05 billion in 2005. Further, the universities in Automation Alley accounted
for 72 percent of the $1.46 billion of total university R&D expenditures in
Michigan for 2005.
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TABLE 20. R&D Expenditures at Universities in Automation Alley ($1,000)

1998 ... 2003 2004 2005
Eastern Michigan University $1,444 .. $4,051 $3,266 $5,910
Kettering University $433 ... $1,295 $661 $1,758
Lawrence Technological University $104 .. $471 $655 $917
Oakland University $7,272 .. $6,175 $6,616 $6,505
University of Detroit Mercy $1,853 ... $548 $548 $586
University of Michigan $496,761 ... $780,054 $769,126 $808,887
Wayne State University $138,456 ... $214,642 $225,475 $226,331
Total $646,323 ... $1.007,236 $1.006,347 $1.050,894

Source: National Science Foundation, Survey of Research and Development Expenditures at Universi-
ties and Colleges, FY 2005.

Note: Data not available for Eastern Michigan in 1998 or for University of Detroit Mercy, in 2004 or
2005, thus the figures presented are NSF estimates.

Lawrence Technological University (LTU), one of the leading research universi-
ties in Automation Alley, reflects Automation Alley’s commitment to research
and development of technology in the region. This year, LTU was the only uni-
versity in Michigan to be invited to compete in the Solar Decathlon, an interna-
tional competition sponsored by the U.S. Department of Energy that invites
student teams from 20 universities across the United States, Europe, and Canada
to design, build, and operate highly energy-efficient, completely solar-powered
houses. The hope is that the competition will encourage students to study math
and science, acquaint themselves with the issues surrounding energy efficiency,
and better prepare the future United States workforce for the new energy issues

surrounding technology in the global environment.”

Oakland University (OU) also stands out for its research and development.
Recently, OU’s own Frank Giblin, the director of the Eye Research Institute,
received a five-year, $2 million National Eye Institute award for his project,
“Proteins of Normal and Cataractous Lenses.” Though over 10 million cataract
surgeries are performed around the world each year, there are few known causes
for the condition. Dr. Giblin’s research will attempt to find out whether oxygen
levels in the eye and exposure to sunlight can cause cataracts, with the hope that
researchers will be able to better identify when cataracts occur and how to pre-

vent them.8

7. Information provided by Lawrence Technological University’s website at http://www.ltu.edu.
8. Information obtained from Oakland University’s website at http://www.oakland.edu.
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Patents granted to businesses and universities are another useful indicator of
technological innovation. Table 21 shows the number of utility patents (patents
issued for inventions that perform useful functions) granted to Automation
Alley universities over the five-year period from 2001 through 2005. Of the 498
patents granted to Michigan universities, 298 were awarded to universities in
Automation Alley—the University of Michigan received 256 and Wayne State

University received 42.9 These patents range from a method for treating colon
disorders (U.S. Patent # 6,849,449) to sensors that can detect leaks in hydrogen

fuel cells (U.S. Patent # 6,935,158).1°

TABLE 21. Utility Patents Granted to Universities in the Automation Alley Region, 2001-2005

2001 2002 2003 2004 2005
University of Michigan 46 40 54 54 62
Wayne State University 12 11 5 6 8
Total 58 51 59 60 70

Source: U.S. Patent Office

Private-Sector Patents. Patents awarded to businesses and individuals are also a
measure of technological development and innovation. During the five-year
period from 2001 through 2005, companies in the region received 9,883 utility
patents out of the state total of 13,158. From 2004 to 2005, businesses in both
the state of Michigan and Automation Alley were awarded 13% fewer patents
than in the previous year. However, in 2005 alone, Automation Alley was

granted 78% of the state’s private sector patents.'!

These patents range from technologies in the life sciences to the automotive
industry. William Beaumont Hospital in Royal Oak, for example, patented a
system (U.S. Patent # 5,438,991) for making radiation beams more accurate in
chemotherapy, allowing cancer patients to receive treatment with less damage to
their healthy tissues. The Lear Corporation, located in Southfield, also received
a patent (U.S. Patent # 7,229,133) for its vehicle occupant sensing system,
which is designed to automatically adjust the position of a portion of the seat
during an accident, making it more effective in preventing injury.

9. The schools included were: Michigan State University, Michigan Technological University,
University of Michigan, Wayne State University, and Western Michigan University.

10. Information provided by the University of Michigan’s and Wayne State University’s Tech
Transfer offices, available at http://www.techtransfer.umich.edu and at http://www.techtrans-
fer.wayne.edu, respectively.

11. Data collected from the United States Patent Office and analyzed by Anderson Economic
Group, LLC.
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The United States Small Business Administration (SBA) administers the Small
Business Innovation Research (SBIR) program, which helps fund innovative
research by small businesses throughout the country. The program recognizes
that small businesses are entrepreneurial and innovative, but often lack suffi-
cient funding to conduct research and development. To overcome this problem,
SBIR awards are given annually to qualified small businesses that take part in a
highly competitive selection process.

SBIR awards and funding, though coordinated by the SBA, are actually granted
by 11 federal agencies. Each agency gives public notice as to the type of
research they would like to fund, and then receives proposals from small busi-
nesses interested in doing the research. If a small business receives an award, it
will get either a Phase | award, which is for studying the feasibility of a research
project, or a Phase Il award, which is for the actual research and development
process. Given the extent of Phase I, these awards are more difficult to receive
and come with larger amounts of funding.

SBIR Awards in Automation Alley. Small businesses throughout Automation
Alley have received SBIR project awards for research ranging from noise
reduction, to web collaboration, to nanotechnology. During the period from
2000 to 2005, small businesses in Automation Alley received 521 SBIR awards
worth nearly $150.7 million. This accounts for 77% of all SBIR awards, and
81% of SBIR funding received by small businesses in Michigan from 2000 to

2005.12

TABLE 22. SBIR Awards to Automation Alley Businesses

Year Phase | Awards  Phase | Funds  Phase Il Awards Phase Il Funds
2000 34 $3,116,815 19 $10,199,833
2001 46 $4,642,856 26 $14,116,394
2002 71 $7,384,592 15 $10,723,150
2003 65 $8,819,133 36 $26,541,293
2004 65 $6,191,054 24 $20,298,780
2005 82 $8,558,682 38 $30,103,471

2000-05 Total

363

$38,713,133

158

$111,982,921

Source: Anderson Economic Group, LLC
Data: U.S. Small Business Administration, http://tech-net.sha.gov/tech-net

12.From 2000 to 2005, there were 671 SBIR awards granted to small businesses in Michigan.
These awards were worth $186.4 million in funding.
Data: U.S. Small Business Administration, http://tech-net.sha.gov/tech-net, accessed Septem-

ber 25, 2007. Analysis by Anderson Economic Group, LLC.
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The majority of SBIR awards granted in Automation Alley from 2000 to 2005
were given by the Department of Defense (53%) and Health and Human Ser-
vices (30%). However, each of the 11 agencies participating in the SBIR pro-
gram granted at least one award to an Automation Alley business during the
period. These other agencies are the Department of Agriculture (2 awards
granted), Department of Commerce (1 award granted), Department of Educa-
tion (4 awards granted), Department of Energy (12 awards granted), Environ-
mental Protection Agency (5 awards granted), NASA (38 awards granted),
National Science Foundation (24 awards granted), Department of Transporta-
tion (1 award granted), and the Department of Homeland Security (3 awards
granted).
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VI. A Closer Look: Defense and Homeland Security

In the six years since the attacks on September 11, 2001, Defense and Homeland
Security has been one of the fastest-growing industries, with much of this driven
by demands for new technological advances and applications. In this section we
will focus on technology activities in Automation Alley that are contributing to
defense and homeland security.

Defense and homeland security technology, of course, includes military-related
activities, such as the use of advanced systems in our national security, and the
development of new technologies for use in warfare and defense. It also
includes the activities of businesses in the private sector, both those contracted
by government agencies and those not, who are developing and commercializ-
ing technologies that protect our borders, allow faster emergency response
times, detect threats, and provide physical and virtual security. Lastly, homeland
security and defense technology also benefits from research and development
done at universities in Automation Alley.

PRIVATE SECTOR The defense and homeland security aspects of the technology industry are too
TECHNOLOGIES IN broad to be classified into any single cluster. In fact, each technology cluster,
HOMELAND from manufacturing to life sciences, provides significant contributions to our
SECURITY AND homeland security and defense. There are examples of such contributions
DEFENSE throughout Automation Alley, and below we profile just a few.

M-Bots, Inc. M-Bots specializes in security robots and other security devices
that are designed to help first responders and military personnel assess risks
while remaining out of harm’s way. Its flagship product is SNEAKY, a small
security robot equipped with a camera that can operate in small spaces and feed
video back to the controller. SNEAKY also has a two-way voice feature for hos-
tage situations or for search-and-rescue operations, and can be equipped with
night vision, heat sensors, motion detectors, metal detectors, chemical sensing,
biological sensing, and improvised explosive device detection. The robot is
expected to be available for under $10,000, much less than similar devises that
are currently used.

M-Bots was founded in May of 2005 by faculty members and alumni from the
University of Michigan, and currently has five employees, with expectations for
additional hires as revenue grows. Its headquarters are in Sterling Heights, and
it also has a secondary office in Ann Arbor. M-Bots customers include local and
federal government agencies as well as corporations. The firm was recognized
by the Michigan Homeland Security Consortium for its best-in-class technology
innovation, and its founder, Dr. Lakshmanan, received an IEEE (Institute of
Electrical and Electronics Engineers) award for Best Paper in Intelligent \ehicle

Design.13
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Adaptive Materials, Inc. Adaptive Materials, Inc. (AMI) develops fuel cell sys-
tems to meet military and commercial portable power needs. AMI has addressed
the fuel cell hydrogen challenge by developing fuel cell products that produce
electricity from readily available propane. In addition, AMI portable power
products also help reduce carbon emissions, run up to 10 times longer than bat-
teries, and reduce disposal concerns associated with traditional battery technolo-
gies. In 2006, AMI was awarded a $6.27 million loan through Michigan’s 21st
Century Jobs fund to commercialize flexible and secure grid-independent charg-
ers for battery-operated equipment such as laptop computers, medical devices,
and cordless tools. They also received $3.25 million in Department of Defense
funding for ongoing development of portable power sources for Special Forces
Soldiers.

Since its founding in 2000, Adaptive Materials has raised over $32 million
through the Defense Advanced Research Projects Agency and various other
defense agencies. AMI has grown 400% in revenue and employees in the past
four years, and anticipates adding another 100 employees over the next years
years. The company, which currently employs 50 people, recently announced
plans to invest $2.8 million in a larger facility in Washtenaw County’s Pittsfield

Township.*4

NuSoft Solutions. NuSoft Solutions helps companies in a variety of industries
leverage technology to improve employee productivity, lower operational costs,
and tighten security for their business data. After the attacks on September 11,
NuSoft used its IT knowledge to provide IT-based security and public safety
solutions, helping emergency first responders, educational institutions, and
municipalities comply with national Homeland Security regulations and create a
secure, responsive system in case of an emergency.

NuSoft was founded in 1994 and is headquartered in Oakland County. The com-
pany also has locations in Grand Rapids, Cincinnati, Houston, and Seattle. The
firm has worked with clients across the country, including the Van Andel Insti-
tute, Meijer, University of Kentucky, and St. Louis Public Schools. It is a Gold
Partner to Microsoft and a member of several of Microsoft's advisory councils.
NuSoft also displayed its leadership in the homeland security industry when its
president of business development, Keith Brophy, partnered with Thomas
Hines, president of SecureMatrix, to form the Michigan Homeland Security

Consortium (MiHSC).1°

13.Information provided by M-Bots, Inc., and collected from http://mww.mbotsinc.com.

14.Information provided by Adaptive Materials, Inc., and collected from http://www.adaptivema-
terials.com.

15. Information collected from http://nusoftsolutions.com.
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Sensicore. When Sensicore was formed in 2000, it originally intended to
develop a handheld device that could quickly analyze blood. When they
couldn’t get the necessary Food and Drug Administration approvals, they
retooled the device to analyze water quality. Today, Sensicore’s products are
considered revolutionary in their ability to screen industrial and municipal water
supplies for everything from pH to ammonia in about four minutes, versus tradi-
tional methods that can take one to two hours. In particular, their products have
valuable homeland security applications because they can identify the extent of
any contamination quickly and efficiently and allow users to go back and track
water contamination (accidental or criminal) in real time, all without stepping
foot in a lab.

Sensicore is headquartered in Washtenaw County and has clients throughout the
world. The firm was selected as one of Michigan’s 50 Companies to Watch in
2006, and has raised $27.5 million in venture capital from investors across the
country since 2000. In 2006 Sensicore had about $2 million in revenue and

expects about $15 million for 2007.1

Quantum Signal, Inc. This 20-person Washtenaw County-based company spe-
cializes in the development and application of state-of-the-art techniques for
intelligent sensing and data analysis. One of its most revolutionary products is
the PointCom system for unmanned ground vehicles. The PointCom system
allows soldiers to remotely control vehicles sent to detect hidden explosives or
perform reconnaissance via a simple point-and-click interface. Testing for this
product is ongoing, however the company hopes to see some of their technology
on the battlefield in a couple of years. In 2002, Quantum received a grant from
the National Institute of Standards and Technology’s Advanced Technology
Program to improve its state-of-the-art technology in biometrics. Its speaker
verification technology recognizes a voice whether it is spoken in person or
transmitted over a microphone, cell phone, or land line. While this project ended
in 2005, the technology developed, such as real-time face tracking and facial
feature finding, is seeing application in fields far beyond standard biometric
security.

Since its founding in 1999, Quantum Signal has accrued a client list that
includes General Motors, Raytheon, NASA, the United States Air Force, and
the United States Army. Its most recent awards include two STTR grants from
the Army Engineer Research and Development Center in collaboration with
Massachusetts Institute of Technology, and an SBIR Phase Il contract to

develop advanced robotic technology.’

16. Information collected from http://www.sensicore.com; Crain’s Detroit Business, and U-M
Tech Transfer 2006 Annual Report.

17.Information provided by Quantum Signal, Inc., and collected from http://www.quantumsig-
nal.com.
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MILITARY AND Another source of technological research and innovation in Automation Alley
DEFENSE comes in the form of research carried out by, and in partnership with, the U.S.
TECHNOLOGY military. The U.S. Army Tank Automotive Research, Development, and Engi-

neering Center (TARDEC), the U.S. Army TACOM Life Cycle Management
Command, and Selfridge Air National Guard Base, all located in Macomb
County, combine to provide a significant hub of defense and homeland security
technology in Automation Alley.

U.S. Army Tank Automotive Research, Development, and Engi-
neering Center (TARDEC)

TARDEC is the nation's laboratory for advanced military automotive technol-
ogy, and was started in the early years of World War |1 to allow the military to
tap into the automotive design and engineering talent pool in and around
Detroit. Today, TARDEC remains in the Detroit region for the very same rea-
son, and the Army and private industry continue to collaborate on projects ben-
efiting civilians and soldiers alike.

TARDEC employs over 1,200 people in Automation Alley, the vast majority of
whom are civilians living in the area. These employees work primarily in tech-
nology-related fields. Of TARDEC s civilian employees, 72% work in science
and engineering, with a heavy concentration in mechanical, electronic, and
computer engineering. Employment at TARDEC is expected to grow in the
coming year as the Department of Defense moves the Robotic Systems Joint
Program Office (RS-JPO) from Huntsville, Alabama, to Warren, Michigan. This
move will not only cement TARDEC and the Detroit Arsenal as the leader in
military ground vehicle robotics, but it will also likely help to attract robotics
firms in the private sector to Automation Alley.

In addition to serving as a major employer for Automation Alley residents, and
a major customer for many local businesses, TARDEC also works as a collabo-
rative partner with both industry and academia. As part of TARDEC, the
National Automotive Center (NAC) is responsible for building these collabora-
tions. Just a few of NAC's many collaborations with industry and academia in
Automation Alley are presented below.

Mine Detection and Robotic Technologies. TARDEC is collaborating with JADI,
Inc., an advanced technology and robotics company located in Oakland County.
Together, TARDEC and JADI, Inc. are developing small autonomous mobile
robot technologies to improve the performance of mine detection. With the help
of an SBIR Phase Il award, JADI, Inc. is developing a state-of-the-art location
sub-system that employs recent results from digital communication theory,
ultra-wideband (UWB) electronics, and advanced solution transformation algo-
rithms. This system, when complete, will offer military personnel a greater
standoff distance for safety and protection from potential blast effects. A Coop-
erative Research and Development Agreement (CRADA) has been signed with
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TARDEC to augment SBIR through the exploration of advanced nonlinear esti-
mation and error analysis techniques. This partnership offers the opportunity to
match up technical interests in unmanned vehicle technology, which benefits
both the Army and JADI.

Unmanned Ground Vehicle Technologies. TARDEC and General Dynamic Land
Systems (GDLS) have a long history of collaborating on the advancement of
unmanned ground vehicle technologies. One such collaboration is the Vetronics
Technology Integration (VTI) research & development effort. This program is
working to advance the autonomy of robotic systems and provide a state-of-the-
art human-robot interface to control the unmanned systems. Meeting these goals
will reduce the workload of soldiers and increase their safety, by providing addi-
tional standoff distance to dangerous threats, increasing the soldier's awareness
of the environment, and automating common tasks, which allow them to focus
on more dangerous elements of the mission. TARDEC and GDLS have been
working together on VTI since 2001. GDLS is headquartered in Macomb
County, and is a wholly owned subsidiary of the General Dynamics Corpora-
tion.

Advanced Battery and Fuel Cell Development. One of TARDEC's core mission
areas is the advancement of technologies allowing Future Combat Systems
(FCS) to be powered by alternative sources, including improved batteries and
fuel cells. To accomplish this, TARDEC is collaborating with a number of part-
ners, including TJ Technologies out of Ann Arbor, Michigan. The scope of this
collaboration is to develop and demonstrate new large-format lithium ion batter-
ies that can meet or exceed FCS cost and performance goals. The major focus is
on new materials and cell designs that can dramatically improve the safety and
charge-rate performance of today's state-of-the-art lithium batteries. This effort
includes manufacturing of battery components and materials, analyzing materi-
als and electronic characterization, cell and module fabrication, electronic con-
trols design and fabrication, cell and module system electric performance
testing, and material and system analysis.

Night Vision Technologies. TARDEC and its National Automotive Center has
partnered with Pursuit Engineering, Inc., a Milford, Michigan-based company,
to improve upon a night vision system originally developed by Ford Motor
Company. The technology provides a much clearer view of the surrounding
area, both forward and curtain, than traditional infra-red systems. It also has
provided an active, eye-safe, laser night vision system that can be mounted in a
vehicle, and also dismounted for use by a land-based soldier. Military interest
for the technology includes using it for stationary checkpoints or scouting mis-
sions. Interest has also been expressed by agencies for off-coast viewing and
Department of Homeland Security purposes. Commercial interest could include
safety check-points, police operations, or viewing of areas surrounding homes
or businesses.
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U.S. Army TACOM Life Cycle Management Command

The U.S. Army's TACOM Life Cycle Management Command, in partnership
with the Army's Program Executive Offices, is one of the Army's primary
weapon systems sustainment organizations. In this role they provide and sustain
ground combat, automotive, marine, and armaments technologies for U.S. sol-
diers and Allies. TACOM is also a leader in the Army's transformation to a
lighter, more lethal yet survivable force.

TACOM is headquartered in Warren, Michigan, and has approximately 3,500

employees at the headquarters.t® These employees work in functions that

include logistics, engineering, contracting, and business. TACOM also provides
the region with a large purchaser of technological goods and services. In 2005,
TACOM-Warren contracted for a total of $14.8 billion worth of goods and ser-
vices, including combat and tactical vehicles, future combat systems, and force

protection and sustainment.® While the share of this total that was spent within
the region is not available, the Automation Alley technology industry is cer-
tainly helped by the presence of such a large purchaser.

Selfridge Air National Guard Base

Selfridge Air National Guard Base (SANG) is a joint-service military facility
located approximately 20 miles northeast of Detroit on Lake St. Clair. The
base’s critical location between two of the most active border crossings in the
country, the Blue Water Bridge in Port Huron and the Ambassador Bridge and
tunnels in Detroit, and its placement along the Great Lakes make Selfridge an
ideal place for joint operations for homeland security and defense and for border

security missions.?°

Selfridge is the only reserve forces base to have permanently assigned units
from all five of the uniformed services. Its status allows for cooperation
between the military branches—for example, when Selfridge National Guard
security forces are deployed overseas, the Naval Reserves provide personnel to

serve in their absence.?!

18.GlobalSecurity.org, http://www.globalsecurity.org/military/agency/army/tacom.htm, accessed
September 22, 2007.

19. Defense Technical Information Center, October 2005 TACOM Advanced Planning Briefing,
http://www.dtic.mil/ndia/2005tacom/mehney.ppt, accessed October 1, 2007.

20. Statement by Brigadier General Michael L. Peplinski before the Committee on House Armed
Services on Northern Border Security.

21.Statement by Brigadier General Michael L. Peplinski before the Committee on House Armed
Services on Northern Border Security.
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Selfridge was recently the site for the national homeland security exercise
ARDENT SENTRY 06, which brought together military personnel with local,
state, and federal agencies, as well as Canadian agencies, to practice responses

to various scenarios from terrorist attacks to pandemic flu.22 It was the first
exercise to have the active participation of the private sector, and the first cross-

border exercise in Michigan.?3

Selfridge also houses research in hydrogen fuel cell vehicles and other alterna-

tive-fuel-related projects geared toward better equipping the U.S. Military.2* In
particular, Selfridge housed one of the U.S. Air Force Advanced Power Tech-
nology Office’s major energy projects geared toward developing and evaluating
fuel-cell-powered vehicles that are both efficient and environmentally compli-

ant.?® The base also hosts synthetic fuel testing and a hydrogen refueling sta-

tion.®
UNIVERSITIES AND Automation Alley’s universities provide another important source of homeland
DEFENSE security and defense technology development and application. This comes both
TECHNOLOGY through research projects conducted by faculty, staff, and students, and from

ongoing research that takes places in University Research Centers.

University Research Centers. Some of the world’s most respected university
research centers that develop technology for the homeland security industry
reside in Automation Alley. For example, the Coatings Research Institute at
Eastern Michigan University recently received news that it has secured a $1
million Air Force contract to conduct a variety of coatings research projects for
an air force base in Dayton, Ohio. They intend to develop a primer that is tough,
flexible, and able to withstand extreme hot and cold temperatures and a pre-

treatment to improve corrosion resistance of Air Force planes.?’

Lawrence Technological University also supports award-winning research
through its Center for Innovative Materials Research. Made possible by an $11
million cooperative research agreement with the Army Research Lab (ARL)
and the U.S. Army Tank Automotive Research, Development, and Engineering
Center (TARDEC), the Center for Innovative Materials Research is a laboratory

22.Joint Task Force Civil Support, http://www.jtfcs.northcom.mil/pages/news20060526.html.

23.Statement by Brigadier General Michael L. Peplinski before the Committee on House Armed
Services on Northern Border Security.

24.Public Scientific and Technical Information Network, available at http://stinet.dtic.mil/.
25.U.S. Air Force Advanced Power Technology Office (APTO).

26.Army Advanced Energy Initiative Selfridge Air National Guard (SANG): A “21st Century
Base.” April 25, 2007. Available from http://stinet.dtic.mil.

27.http://www.emich.edu/focus_emu/121206/airforcegrant.html.
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Among the clients for whom he has worked are the Michigan Manufacturers
Association, Michigan State University, Wayne State University, Michigan
Chamber of Commerce, Michigan Retailers Association, Collier County, Flor-
ida, and the West Virginia High-Technology Consortium Foundation. Recent
reports by Mr. Watkins include: Economic Impacts from 2006 Detroit Tigers’
Game Attendance, Automation Alley’s Second Annual Technology Industry
Report: Driving Southeast Michigan Forward, and Benchmarking for Success:
Education Performance among the American States. He has also provided testi-
mony to the Michigan House of Representatives on matters of education
finance, and is the editor of the State Economic Handbook 2008, published by
Palgrave Macmillan.

Prior to joining Anderson Economic Group, Mr. Watkins was an analyst in the
automotive market and planning group at J.D. Power and Associates, and a mar-
keting assistant with Foster, Swift, Collins, and Smith P.C.

Mr. Watkins holds an M.B.A. from the Eli Broad College of Business at Michi-
gan State University. He also has a B.A. in marketing from Eli Broad College of
Business and a B.A. in international relations from the James Madison College,
both at Michigan State University.
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