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EXECUTIVE SUMMARY 
 
Our research has reviewed several methods and reports that rank states in terms of high-tech activity.  We 
have conducted our own review of Michigan’s relative position in this area and have measured the contribution 
of Michigan’s auto industry to the state’s high-technology sector.  Because there is no agreed-upon “official” 
definition of high tech, we chose technology indicators that are fundamental and widely used.  Research and 
development spending, patent grants, scientific and engineering employment are all generally accepted 
measures of technological activity.  The basic conclusion in all the technology tables presented is the same: 
Michigan is one of the leading high-tech states.  Regardless of the indicator used, Michigan is listed consistently 
among the top states in the technology rankings.  Our findings include the following conclusions. 

1) Michigan ranks second among the fifty states in total private spending on research and development 
activity in 1999. 

2) Michigan ranked sixth among the fifty states in total patents received during the 1997 - 2001 time 
period. 

3) Michigan ranks fourth among the fifty states in 2001 in terms of total employment in high-tech 
industries as defined by the US Department of Labor’s Bureau of Labor Statistics (BLS). 

4) Michigan ranks sixth among the fifty states in 2001 in terms of employment in high-tech occupations.  If 
the focus is on the private sector, Michigan’s high tech occupations rank rises to fifth. 

5) Michigan ranks eleventh in high-tech employment when automotive high tech employment across all 
states is added to the American Electronic Association’s (AeA) high-tech industry jobs total.  The 
state’s overall rank improves to tenth when automotive related, high-tech engineering services 
employment is also added to Michigan’s high-tech employment count. 
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INTRODUCTION 

 
 There is no fixed “official” definition for the concept of high tech.  At different times various organizations and 
individuals have issued such labels as the “new category,” “information age,” “Internet economy,” “dot.com 
economy,” “web economy,” “silicon states,” or cyber-states,” and so on.  Different categorizations of firms, 
industries, states, and regions in the United States as high technology or not have been published.  Despite the 
recent decline in the electronics and telecommunications segments of high tech, the mystique of the high tech 
idea is undiminished.  Public officials and economic development authorities continue to show great concern 
about the ranking of their state or community in terms of advanced economic activity.  Presumably this concern 
is fueled by a growing belief that the economy is fundamentally changing in many important structural 
parameters.  It also reflects a widely held belief that all industries, including the “newest,” agglomerate their 
activities in geographic regions.  Since the fastest-growing new industries are presumably still deciding where to 
locate their operations, it is thought critical to advertise the business suitability of a region and put in the best 
possible light the region’s potential in terms of employees costs, markets, and infrastructure.  
 
This report updates our 2000 study of the contribution of Michigan’s automotive industry to the high-technology 
sector of the state’s overall economy.  Of course, the largest U.S. automotive firms have concentrated much of 
their employment, the bulk of their engineering, and their headquarters in Michigan for a full century.  However, 
automotive production no longer dominates the Michigan economy to the extent it once did.  Yet, many outside 
observers paint a picture of Michigan as an automotive manufacturing state and not much more.  This 
erroneous perception is especially troublesome when the state is ranked on the basis of its high-technology 
activity and infrastructure.  Several definitions of the new economy exclude the auto industry as a high-
technology sector.  The reasons for excluding the industry usually focus on its maturity, its heavy manufacturing 
orientation, or even the fact that it is a manufacturing industry. 
 
We once again take issue with the characterization of the automotive industry as “low-tech.”  The industry’s 
major product, the modern motor vehicle, is one of the most important host products for delivering advanced 
technologies directly to the consumer in the world today.  The industry leads all others in spending on research 
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& development and the rate of product and manufacturing innovation.  Michigan more than fully shares in the 
high-technology activities of the United States and world auto industry.  In fact, Michigan’s auto industry is 
different than the overall U.S. industry because the greatest share of automotive technology is located in this 
one state.  A careful measurement of this special role of the auto industry in Michigan allows this study to 
assess the state as a high-technology region.  
 
This report begins with a review of two definitions of high tech employment by industry: the definition offered by 
the American Electronics Association (AeA) and that provided by the U.S. Bureau of Labor Statistics (BLS).  
Because the AeA is the largest electronic industry trade association in the United States, because they use 
public data sources and because their reports are published regularly, their rankings receive some amount of 
public attention.  The BLS definition is noteworthy because it is from a Federal statistical agency.  The report 
then looks at some measures of technology activity by industry and state published by various national 
statistical agencies.  Employment in high tech occupations is offered as a more meaningful and less 
problematic measure of high tech employment than industry.  Finally, some suggestions are provided on 
supplementing the AeA numbers to include automotive high tech employment.  The purpose of this 
investigation is to provide a more accurate understanding and appreciation of Michigan as the high-technology 
automotive state. 
 

I. RANKING STATES BY HIGH-TECHNOLOGY ACTIVITY 
 
The AeA is a Washington, D.C. and California headquartered association that publishes a series of annual 
reports on high-technology economic activity in states, various metro areas, and at the national and 
international levels.  The AeA annual publication of greatest relevance to this report is Cyberstates, a ranking 
and description of high-technology activity, as defined by AeA, for the 50 United States.1  The heart of the 
Cyberstates methodology is its selection of 45 U.S. industries, which the AeA asserts constitute the high-
technology sector of the U.S. economy.  The 45 industries (see appendix) are selected from hundreds of “4-
digit” industries classified according to the Standard Industrial Classification (SIC) coding system used by U.S. 
government statistical agencies (see appendix).  Cyberstates ranks states according to their total employment 
in these 45 defined industries.  Employment data are gathered from the BLS publication, Covered Employment 
and Wages, Annual Averages.  

 
The AeA divides their list of 45 industries into three large sectors: high-tech manufacturing, communication 
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services, and software and computer-related services.  The high-tech manufacturing list of industries includes 
computer and office equipment, consumer electronics, semiconductors, electronic components and 
accessories, and defense electronics.  The communications sector includes such industries as telephone 
communications, cable and pay television, and radiotelephone communication.  Finally, the AeA software 
sector includes such industry groups as software services, data processing and rental; maintenance and other 
computer related services.2 
 
The 45-industry definition list for high-technology activity in the United States is compiled by the AeA from the 
SIC codes reported by the members of the association.  Cyberstates may represent a category of ranking 
methodology that can be labeled as “industry self-defined.”  The AeA methodology is open to at least three 
areas of criticism: 
 
1.  Narrowness of Industry Focus.  The AeA list of 45 high-technology industries clearly excludes some of the 
most advanced scientific and engineering-intensive industries in the United States.  These industries include 
those performing biotechnology and health research, advanced industrial equipment, engineering and 
architectural services, research and testing services, and all government and academic (university) science, 
health, and engineering research activity.  Incredibly, the AeA researchers admit this deficiency; yet still claim 
their definition is “solid” and “conservative.”  The AeA maintains that there is “no consensus on the definition of 
the high-tech industry,” and that there is “no clear consensus on the definition of the bio-technology industry.” 3 
 
The comments above can be generalized into a more fundamental, and perhaps more damaging criticism, of 
the AeA concept, which is that it does not really offer a definition of the high tech universe.  It only offers a 
definition of the electronics, software and telecommunications segments of high tech.  These are very important 
segments but it is a large conceptual leap to assert that the industries comprising the electronics, software and 
telecommunications sectors also represent high tech in its entirety.  The distribution of research and 
development expenditures by industry illustrates this point.  (R+D expenditures are generally considered one of 
the key indicators of technology effort).  The AeA industries account for about one-third of total private industry 
R+D.  This is a large proportion, to be sure, but this figure also means that the AeA definition is not addressing 
two-thirds of the technological activity in the U.S. economy.   
 
2.  Product Technology Content.  The AeA list of 45 high-technology industries includes some that now 
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produce products with low technology or science content.  In particular, a number of the AeA industries are now 
largely composed of companies producing commodity products with low rates of product innovation.  These 
would include many areas of consumer electronics or even many types of semiconductors and other electronic 
components. 
 
3.  Ranking by Total Industry Employment.  Cyberstates provides useful information on payroll and export 
activity.  The AeA also provides information on R&D activity and educational performance by state in other 
publications.  However, the essential core ranking of states is based on total employment in the 45 selected 
high-tech industries.  Yet a more serious flaw in the use of total employment as an indicator of high-technology 
activity is that it categorizes all jobs within an industry as “high tech” including custodians or low-wage clerical 
and production labor positions.  Employment in many occupations, of course, can be generated by high 
technology but is not intrinsically high tech.  For example, California could outrank Massachusetts in 
Cyberstates if the former state contained higher total employment in high-tech industries but fewer scientists, 
engineers, or other research workers than the latter state.  In fact, Mexico or China would outrank many 
American states because of their large number of electronic manufacturing plants.  Also, the communications 
services group of industries is not generally identified by the BLS as a high-tech industry because of their 
relatively low employment of technology-oriented workers, a criterion we shall emphasize later in this study. 
 
The 2002 publication of Cyberstates ranks Michigan as seventeenth among the fifty states as a high-technology 
state on the basis of 110,050 jobs in the 45 defined high-technology industries in 2001.  The motor-vehicle and 
motor-vehicle-equipment industry is not recognized by the AeA as a high-tech industry.4 

THE BLS APPROACH 

The BLS has long shown an interest in the definition and measurement of high-technology industry 
employment.  BLS researchers have tracked definitions of high-technology industries, occupations and 
products since at least 1983.5  A favorite definition of high technology for the BLS was published in 1982 by the 
Congressional Office of Technology Assessment.  It described high-technology firms as those “that are 
engaged in the design, development, and introduction of new products and innovative manufacturing 
processes, or both, through the systematic application of scientific and technical knowledge.”6 
 
Other definitions noted by BLS researchers included the use of research and development expenditures as a 
percent of industry value added or the identification of products by the U.S. Bureau of the Census that embody 

 5



new or leading-edge technologies falling in ten advanced technology areas.7 
 
The BLS has modified its own definition of high technology several times.  In 1983, the BLS used a combination 
of measures that included expenditures for R&D, the use of technology-oriented workers, and the last two 
measures combined.  In 1991, the BLS used a definition of high technology based on the proportion of workers 
in an industry who spend the majority of their time in R&D, as determined by their employer.  The 1991 study 
categorized an industry as high technology, “Level 1,” the proportion of R&D employment was at least 50 
percent higher than the average for all industries surveyed.  Thirty industry groups fell into this category.  Level-
two industry groups were those that fell in the average-to-50-percent- above-average range.  The motor-
vehicle-industry group (SIC 371) easily qualified as a high-technology industry with 8.5 percent of its employees 
engaged primarily in R&D activity.  The 1991 study also contained a rare ranking of states based on the share 
of total employment located in high-technology industries (somewhat different from the AeA method).  Michigan 
ranked number two among the fifty states.  Only Delaware exceeded Michigan in high-technology industry 
employment as a share of total employment (16.7 percent) according to the BLS in 1991.8 
 
The BLS published another analysis of high-technology employment by industry in 1999.9  The new approach is 
based on the employment of scientific and technical personnel and research intensity.  The BLS researchers 
identify specific high-technology occupations: “engineers; life and physical scientists; mathematical specialists; 
engineering and science technicians; computer specialists; and engineering, scientific and computer 
managers.”10  Individuals employed in these occupations are collectively referred to as technology-oriented 
workers.  The BLS used survey data from the BLS’s Occupational Employment Survey (OES) for 1993-1995 to 
total the two types of occupational employment for their study.  In the 1999 BLS analysis, “industries are 
considered high tech if employment in both research and development and in all technology-oriented 
occupations accounted for a proportion of employment that was at least twice the average for all industries in 
the Occupational Employment Survey.”11 
 
The BLS analysis is applied to industries at the three-digit SIC level of detail because needed data is not 
available at the more disaggregated four-digit level.  Twenty-nine 3-digit industry groups, 25 in manufacturing 
and 4 in the service sector, are identified by the BLS as high-technology industries.  These industries all have at 
least 6 R&D workers and 76 technology-oriented workers per thousand employees (see appendix).  The motor-
vehicle industry qualified again for the BLS list of high-technology industries.  A subset of ten industry groups, 
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those with ratios at least five times the average, are characterized by BLS as high-technology-intensive 
industries.  These industry groups have at least 15 research and development workers per 1,000 workers and 
190 technology-oriented workers per 1,000 workers.12 
 
In terms of total employment, the motor-vehicle industry was the second largest BLS high-technology industry.  
Only the service industry group, computer and data processing services, had higher total employment.  
Significantly, the engineering and architectural services industry was one of the four high-technology service 
industries identified in the study.  As will be shown, this industry is heavily involved with the auto industry in 
Michigan.  
 
II. A RERANKING OF U.S. STATES IN TERMS OF HIGH-TECHNOLOGY 
Our state ranking analysis recognizes the auto industry’s presence in the Michigan economy.  The BLS has 
consistently listed the auto industry as a high-tech industry and, furthermore, most of the industry’s high-tech 
functions are located in Michigan.  What makes Michigan exceptional among the states where the auto industry 
operates is that Michigan is the headquarters for the three largest auto companies’ in the United States.  As a 
result, most of these companies high-tech research, design, engineering, computer facilities, and staff are 
located in Michigan.  In addition, because of the growing interdependence between the auto manufacturers and 
their supplier firms many suppliers have located their technology-intensive operations in Michigan.  In other 
words, Michigan’s automotive industry is far more technology intensive than the U.S. automotive industry in 
general. 

 

The National Science Foundation (NSF) annually surveys R+D spending.  Among the results of these surveys 
are data on private research and development expenditures by industry.  Figure 1 shows the most recent 
industry ranking based on the survey data collected by NSF for 2000. 

 
Figure 1 
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R&D Spending by Industry – 2000 
Motor Vehicle is 2nd of 39 Major U.S. Industries  

Source: National Science Foundation, Research and Development in Industry: 2000, Table E-2. 

 
The motor-vehicle and motor-vehicle and equipment industry ranked second on the list with $18.3 billion in R&D 
spending.13  The motor-vehicle industry’s high level of R&D spending naturally influences Michigan’s position in 
a similar ranking of states.  Figure 2, shows that Michigan ranked second among the fifty states in total private 
spending on R&D at $17.7 billion in 1999.14   
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Figure 2 
States Ranked by Industrial Research & Development – 1999 

Michigan Ranked 2nd of the 50 States  

Source: National Science Foundation, Division of Science Resources Statistics, Research and Development in Industry: 1999, 
Table 1-32. 

 
A similar analysis of U.S. Patent Office information on patents received by state found that Michigan ranked in 
sixth position with 17,603 patents received during the five-year period 1997-2001.  The rankings based on this 
measure are shown in figure 3.15  
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Figure 3 
States Ranked by Patent Issued 5-Year Period: 1997 – 2001 

Michigan Ranked 6th of the 50 States 

Source: U.S. Patent and Trademark Office, PATENT COUNTS BY CONTRY/STATE AND YEAR: UTILITY PATENTS, JANUARY 1, 
1963 – DECEMBER 31, 2001 

 
As discussed above, the BLS has identified twenty-nine industry groups in the United States as high-technology 
industries.  Industries were defined as “high tech” if the percentage of their work force in both research and 
development and technology-oriented jobs was twice the all industry average.  The Bureau’s list of high-tech 
industries is shown in the appendix.  It should be noted that motor vehicles is one of the industries listed.  When 
the states are ranked by the total number of jobs in high tech industries, using the BLS list, Michigan would rank 
fourth.  Based on the BLS definition Michigan had 568 thousand jobs in high tech industries in 2000.  These 
data are shown in figure 4.  (It is interesting to note that if we had added motor vehicle industry employment to 
the AeA list of high-technology total employment, Michigan’s rank climbs from seventeenth to third among the 
fifty states.)  The source of the data for The BLS-concept high tech ranking is the Bureau of Labor Statistics’ 
Covered Employment and Wages database.16 
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Figure 4 
Employment in BLS Total High-Tech Industries Ranked by State – 2001 

Michigan Ranked 4th of the 50 States 

Source: U.S. Bureau of Labor Statistics, Covered Employment and Wages 2000; U.S. Census Bureau, County Business Patterns 
1997 

 
Ranking the states on the basis of high tech occupations rather than industry is an attractive option because the 
industry approach has a number of significant problems attached to it.  The industry tabulations include all 
workers in an industry, not just those in technology-based jobs.  An industry may be high tech nationally but not 
locally; high tech R+D activity may take place in one state and  “low tech” low value added activity in another.  
The industry definitions are inherently contentious and difficult to standardize.  One statistician or organization 
may believe that industry a belongs on the list; another will think that industry b should be represented but not 
a.  The occupational approach largely avoids these problems.  High tech occupations specifically address high 
tech workers.  The content of high tech occupations will be more homogeneous across regions than industries. 
 The types of occupations that are high tech intuitive and not very contentious.  
 
In other words a simple count of the number of workers in each state in technology-oriented occupations may 
offer a more meaningful ranking than the industry numbers.  The occupations counted as high-tech are: natural 
scientists, engineers, engineering and science technicians and computer professionals (see appendix).  These 
occupations are essentially the same as those referenced in the Bureau of Labor Statistics high tech industry 
analysis and the AeA Cybereducation list.17  Employment by state in the high tech occupations is shown in 
figure 5.  (The source of the data is a special tabulation from the U.S. Census Bureau’s Current Population 
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Survey.)  Michigan ranks sixth in total high-tech occupational employment. 
 

Figure 5 
State Ranking of Total High-Tech Occupational Employment – 2001 

Michigan Ranked 6th of the 50 States 

Note:: High-Tech occupations are defined as Engineers, Math. & Computer Scientists, Engineering Technicians, Science Technicians 
and Computer Programmers.  Source: Special tabulation from the U.S. Bureau of the Census' Current Population Survey. 
 

The number of workers in the high tech occupations in Michigan totaled 275 thousand in 2001.  The high tech 
occupational employment totals can also be calculated for the private sector (plus universities).  This ranking is 
presented in figure 6.  Based on private sector plus university employment, Michigan’s occupation high tech 
ranking moves up to number five.18 
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Figure 6 
State Ranking of High-Tech Occupational Employment (Private Sector + University): 

1999 – 2001 avg. 
Michigan Ranked 5th of the 50 States 

Source: Special tabulation from the U.S. Bureau of the Census’ Current Population Survey. 
Note: High-Tech occupations are defined as Engineers, Math. & Computer Scientists, Engineering Technicians, Science Technicians 
and Computer Programmers.  Source: Special tabulation from the U.S. Bureau of the Census' Current Population Survey. 

 
Reconciling the AeA ranking based on industry and the occupational approach to counting high tech is a 
challenge.  The AeA ranks states according to the total number of workers in its list of high-tech industries, 
regardless of whether these workers hold technology-oriented jobs or not.  On the other hand, the occupational 
ranking is specifically concerned with technology-oriented employment and counts all technological workers, 
not just those in the AeA industry list.  One approach would be to recognize automotive technological 
employment as high-tech employment and to combine this figure with the high-tech industry numbers reported 
by AeA.  
 

It seems reasonable to add auto industry high tech jobs to the AeA totals.  The Office for the Study of 
Automotive Transportation, (now CAR) conducted a special survey (fall of 1999) of the three largest motor-
vehicle-manufacturing firms in the United States (General Motors, Ford, and DaimlerChrysler) to directly 
tabulate their high-tech employment.  The three automotive firms were asked to provide their year-end, 1998, 
U.S. and Michigan employment in the BLS (and AeA) list of technology-oriented occupations.  As shown in 
table 3, technology-oriented U.S. employment for the three firms totaled 47,548 in 1998.  The Big Three 
employed 37,489 of these employees in Michigan.  In other words, almost 79 percent of Big Three, U.S., 
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technology-oriented employees were working in the State of Michigan in 1998.  Furthermore, our results show 
that about 16 percent of the three companies’ employment in Michigan falls into the high-tech category 
compared with only 4 percent of their employment in the other 49 states (see table 4).  The BLS definition of a 
high-technology intensive industry calls for the employment of at least 190 technology-oriented workers out of 
every 1,000 workers.  The Big Three in Michigan employ 160 technology-oriented workers out of every 1,000 
employees, a level that almost qualifies the industry for the BLS category of a high-technology-intensive 
industry. 
 

Table 1 
Big Three Auto 

Technology Employment Questionnaire Results 
Total 1998 U.S. Michigan Michigan % 

Auto Employment 492,887 235,807 47.8% 
High-Tech Auto Employment 47,548 37,489 78.8% 

Source: Special Company tabulation – 1999, OSAT/UMTRI/University of Michigan. 

 
Table 2 

1998 High-Tech Employment 
as Percentage of Total Big Three Auto Employment 

Other States Michigan 
3.9% 15.9% 

Source: Special Company tabulation – 1999, 
OSAT/UMTRI/University of Michigan. 

 
This approach is depicted in figure 7.  The AeA reported 110,050 high-tech jobs in Michigan in 2001.  
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Figure 7 
2001 High-Tech Employment Comparison: 
AeA & AeA + Auto High-Tech Employment 

Sources: (1) The AeA data are from the AeA's Cyberstates 2002 publication.  (2) The High-Tech auto (sic 371) employment numbers 
are from a special tabulation of the U.S. Bureau of Census' Current Population Survey: 1997-2001.  High-Tech occupations are defined 
as Engineers, Math. & Computer Scientists, Engineering Technicians, Science Technicians and Computer Programmers. 

 
This was the sum of Michigan employment in the AeA-defined list of 45 high-technology industries.  We add to 
this AeA total the employment of scientists, engineers, engineering and science technicians, and computer 
professionals working in the auto industry.  According to a special tabulation from the U.S. Census Bureau’s 
Current Population Survey, the number of such automotive workers employed in Michigan averaged about 
71,800 during the 1997 - 2001 time period.  Inclusion of these technology-related automotive workers raises 
Michigan’s high-technology employment total to 181,800.  The same procedure was followed in the other states 
to account for the approximately 57,000 technology-oriented jobs in the auto industry located outside Michigan. 
 The state-by-state results are shown in table 1.  Once the auto sector technology-related workers are added to 
AeA state totals, Michigan’s ranking improves from seventeenth to eleventh. 
 

Michigan's automotive-related high-tech employment is not confined to the manufacturing sector.  The BLS 
study identified engineering and architectural services as one of four high-technology service industries in the 
U.S. economy.  In the late 1990s the Office for the Study of Automotive Transportation (now CAR) surveyed the 
larger Michigan companies (10+ employees) in the engineering segment of this industry and found that a large 
majority were primarily auto-related.  
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Occupation by industry surveys indicate that about one third of the jobs in engineering services are in the high 
tech occupations.  Combining the CAR survey results and the industry's high tech occupation proportion yields 
a figure of about 23 percent of engineering services as high tech and auto related.  For 2001, industry data is, 
at this time, only available for the somewhat broader engineering and architectural services industry.  The 
engineering services high tech auto- related ratio was adjusted to accommodate this industry difference and 
this employment segment was extrapolated to 2001.  There were 54,000 workers employed in architectural and 
engineering services in the state in 2001.  The final result of these calculations is a figure of 11,061.  This is the 
number of high tech workers employed in the automotive-related segment of Michigan engineering services in 
2001.19 
 
This percentage can be used to help determine the number of engineering-services workers in Michigan who 
are both high-tech and auto-related.  The first step in the calculation is to apply the high-tech (BLS and AeA 
occupations) share of employment in the latest available Occupational Employment Statistics (OES) survey to 
the Michigan engineering-services employment total.  Second, we apply the estimated automotive share of 
engineering-services employment (68 percent as noted above) to our first calculation.  Third, these figures are 
adjusted to the engineering and architectural services total for 2001.The final output of these calculations is a 
figure of 11,061.  This is the number of high tech workers employed in the automotive-related segment of 
Michigan engineering services.   
 
Michigan’s high tech employment total can now be further adjusted to reflect the automotive activity in 
Michigan’s engineering-services industry.  The logic is that large segments of engineering services in Michigan 
are virtually an extension of the auto companies’ R&D and product-development efforts.  Many of the auto 
companies’ high-tech design-and-engineering operations are contracted to firms in the engineering services 
industry.  The engineering services adjustment is highlighted in figure 8.  This chart sums AeA measured jobs 
plus auto industry high tech employment plus the auto related portion of high tech jobs (11,061) in Michigan’s 
engineering services industry. 
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Figure 8 
2001 High-Tech Employment Comparison: 

AeA & (AeA + Auto High-Tech + Auto % Mich. Engrg. Svc.) Employment 

Sources: (1) The AeA data are from the AeA's Cyberstates 2002 publication.  (2) The High-Tech auto (sic 371) employment numbers 
are from a special tabulation of the U.S. Bureau of Census' Current Population Survey: 1997-2001. High-Tech occupations are defined 
as Engineers, Math. & Computer Scientists, Engineering Tech., Science Tech. and Computer Programmers.  (3) Engineering Service 
(sic 8711) high-tech occupations are defined similarly to auto high-tech.  The employment figure is computed by: (a) Applying the high-
tech occupation share of industry employment, (b) Adjusting for the industry's auto share and extrapolating the results to 2001. Auto-
related high-tech employment in Engineering Services is calculated at 11,061 in 2001. 

 
That is, to give a full accounting of high tech employment in Michigan, the state’s AeA technology employment 
total needs to be supplemented by high tech workers in the motor vehicle industry and high tech workers in 
engineering services whose work is primarily automotive.  The new high-technology employment total is 
192,887.  Making these adjustments raises Michigan’s high tech employment ranking to tenth place from 
seventeenth in the original AeA calculations. 
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III. CONCLUSION 
 
High tech continues to be a major preoccupation for public officials and economic developers.  All areas and 
regions want to have a strong position in the "jobs of the future."  The purpose of this report is to provide a 
numerical analysis of Michigan's position in the high tech arena.  This report updates a similar study on high 
tech in Michigan which was conducted in 1999 and published in 2000. 
 
Both studies come to the same basic conclusion. Michigan does have many strengths in the high tech arena.  
Michigan ranks highly in most measures of high tech: R&D expenditures, patent grants, high tech occupational 
employment and high tech industry as defined by the U.S. Bureau of Labor Statistics. 
 
The report also examined the industry based ranking produced annually by the American Electronics 
Association.  Their latest report ranks Michigan seventeenth in high-tech jobs—as defined by the AeA.  
Evaluating the AeA definition and methodology, the conclusion was that its coverage of the high tech world is 
very incomplete.  The AeA industries only account for about one-third of all R&D expenditures.  When the AeA 
numbers are supplemented with auto industry high tech employment and related engineering services, 
Michigan's ranking moves up substantially. 
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APPENDIX 
 
A. AeA High-Tech Definition by Standard Industrial Classification Codes 

Source: AeA, Cyberstates 3.0, 2002 
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B. Ranking by Industry of Company Funds for Industrial Research & Development 
(Excludes Federal) 

Source: National Science Foundation/SRS, Research and Development in Industry: 2000, Table E-2
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C. Ranking of States by Funding for Industrial Research – 1999 (millions $) 

(D) = Data withheld to avoid disclosing operations of individual 
companies.  Source: National Science Foundation, Division of 
Science Resources Statistics, Research and Development in 
Industry: 1999, Table A-32 
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D. Ranking of States by Utility Patents Issued 5-Year Period: 1997 – 2001 

Source: U.S. Patent and Trademark Office, Patent Counts by County/State and Year: 
Utility Patents, January 1, 1963 — December 31, 2001. 

 23



E. Industry High-Tech Definitions U.S. Bureau of Labor Statistics (BLS) High – Tech Industry List 

Note:: High-Tech Industries are those defined in U.S. Bureau of Labor Statistics, Monthly Labor Review, June 1999.  Source: U.S. 
Bureau of Labor Statistics, Covered Employment and Wages 2000; U.S. Census Bureau, County Business Patterns,1997. 
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F. BLS High-Tech Industry Groups 
 

281,6 Industrial chemicals  
282 Plastics materials and synthetics  
283 Drugs 
284 Soaps, cleaners, and toilet goods  
285 Paint and allied products  
287 Agricultural chemicals  
289 Miscellaneous chemical products  
291 Petroleum refining  
348 Ordnance and accessories  
351 Engines and turbines  
353 Construction and related machinery  
355 Special industrial machinery  
356 General industrial machinery 
357 Computer and office equipment  
361 Electric distribution equipment  
362 Electrical industrial apparatus  
365 Household audio and video equipment  
366 Communications equipment  
367 Electronic components and accessories  
371 Motor vehicles and equipment  
372,6 Aerospace  
381 Search and navigation equipment  
382 Measuring and controlling devices  
384 Medical equipment, instruments, and supplies  
386 Photographic equipment and supplies  
737 Computer and data processing services  
871 Engineering and architectural services 
873 Research, development, and testing services  
874 Management and public relations services   

Source: Hecker, Daniel, “High-technology employment: A broader view,” Monthly Labor Review, June 1999, p.20 

 25



G. Employment in High-Tech Industries Ranked by State - 2001 U.S. Bureau of Labor Statistics 
Total High-Tech Industry Set 

Note:: High-Tech Industries are those defined in U.S. 
Bureau of Labor Statistics, Monthly Labor Review, June 
1999.  Source: U.S. Bureau of Labor Statistics, Covered 
Employment and Wages 2000; U.S. Census Bureau, 
County Business Patterns,1997. 
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H. Occupational High-Tech Definitions 

Source: Hecker, Daniel, “High-technology employment: A broader view,” Monthly Labor Review, June 1999, p.20 
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I. State Ranking of Total High-Tech Occupational Employment – 2001 

Note:: High-Tech occupations are defined as Engineers, Math. & 
Computer Scientists, Engineering Technicians, Science 
Technicians and Computer Programmers.  Source: Special 
tabulation from the U.S. Bureau of the Census' Current Population 
Survey. 
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J. State Ranking of High-Tech Occupational Employment: Private Sector + University  
1999 – 2001 Average 

Note: High-Tech occupations are defined as Engineers, Math. & 
Computer Scientists, Engineering Technicians, Science 
Technicians and Computer Programmers.  Source: Special 
tabulation from the U.S. Bureau of the Census' Current 
Population Survey. 
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K. 2001 High-Tech State Rankings Comparison AeA, AeA and Auto High-Tech Employment Rankings 

Sources: (1) The AeA data are from the AeA's Cyberstates 2002 publication.  (2) The High-Tech auto (sic 
371) employment numbers are from a special tabulation of the U.S. Bureau of Census' Current Population 
Survey: 1997-2001.  High-Tech occupations are defined as Engineers, Math. & Computer Scientists, 
Engineering Technicians, Science Technicians and Computer Programmers. 
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L. High-Tech Eemployment Rankings Comparison-2 AeA & ( AeA+ Auto High-Tech + Auto Share Mich. 

Engineering Services) 

Sources: (1) The AeA data are from the AeA's Cyberstates 2002 publication.  (2) The High-Tech auto (sic 371) employment 
numbers are from a special tabulation of the U.S. Bureau of Census' Current Population Survey: 1997-2001. High-Tech occupations 
are defined as Engineers, Math. & Computer Scientists, Engineering Tech., Science Tech. and Computer Programmers.  (3) 
Engineering Service (sic 8711) high-tech occupations are defined similarly to auto high-tech.  The employment figure is computed 
by: (a) Applying the high-tech occupation share of industry employment, (b) Adjusting for the industry's auto share and extrapolating 
the results to 2001. Auto-related high-tech employment in Engineering Services is calculated at 11,061 in 2001. 
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