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Executive Summary 
 

 

Overview 

The Minnesota Center for Engineering & Manufacturing Excellence (MNCEME) is chartered to build 

partnerships between higher education, business, and industry, and to stimulate economic 

development through education, training, and applied research. Currently, MNCEME has an initiative 

to gain a better understanding of the engineering and manufacturing development landscape in the 

State of Minnesota. With the present project Guideline aims to support this initiative by defining 

Minnesotaôs technology strengths, identifying key small and mid-sized Minnesota manufacturing 

companies, examining core areas of technology development led by Minnesota innovators, 

identifying emerging technologies for which Minnesota is in a good position to gain a dominant 

position, and recommending curricular changes needed to support growth in the identified industries. 
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Introduction 
 

 

Project Background 

The Minnesota Center for Engineering & Manufacturing Excellence (MNCEME) is chartered to build 

partnerships between higher education, business, and industry, and to stimulate economic 

development through education, training, and applied research. The Center is made up of the 

following Minnesota universities and colleges: 

Á Minnesota State University ï Mankato (Lead) 

Á Alexandria Technical College 

Á Anoka Technical College 

Á Hennepin Technical College 

Á Normandale Community College 

Á South Central College 

Á Northeast Higher Education District 

Currently, MNCEME has an initiative to gain a better understanding of the engineering and 

manufacturing development landscape in the State of Minnesota. Specifically, through this initiative, 

MNCEME desires to accomplish the following: 

Á Identify and define manufacturing technologies of Minnesota, i.e., the technology strengths of 

Minnesota;   

Á Identify and profile small and mid-size (up to $55MM revenue) Minnesota manufacturing 

companies and their core technology competencies; 

Á Examine core areas of technology development led by Minnesota innovators; 

Á Identify specific emerging technology areas where Minnesota is in a good position to gain a 

dominant position; 

Á Recommend likely changes necessary in educational curricula to support growth in the 

identified technology / manufacturing industries; 

Á Monitor and update the key technology / opportunity areas periodically; 

Á Build a national / global reputation and a portal-type community workgroup to help facilitate 

the dissemination of information and research on each technology / opportunity area. This 

workgroup is expected to encourage stakeholders to pursue research on promising emerging 

technology areas and to enable communities of practice for ongoing community participation. 

The present project aims to address the first five items above. The last two items will be the subject of 

a follow on project. 
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Key Information Sought 

The present project focused on gathering the following information. 

Á Major small and mid-size companies, their profiles, and their intellectual property (IP) areas; 

Á Major home-grown IP areas, i.e., IP developed and patented by Minnesota innovators in 

recent times (5-10 years); 

Á Overall national and global trends: 

o Top 8-10 emerging / disruptive technologies 

o Recent R&D and manufacturing funding patterns 

Á What are the key Minnesota industries where we have a leadership position from a marketing 

/ distribution perspective? 

Á What are the key emerging technologies that will impact these Minnesota industries? 

Á What are the emerging technologies for which Minnesota has significant strength or the 

potential to develop a dominant presence? 

Á What specific skill sets, education, and training must we offer to make Minnesota a more 

competitive place for the key emerging manufacturing industries?  

Client Request 

Name: Judith Evans  

Phone Number: 507-389-2110  

E-mail:  judith.evans@mnsu.edu  

Date: December 22, 2008  

Project name: Minnesota Technology Landscape Overview  
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Research Methodology 
 

 

Research Team 

A team comprised of two Guideline Project Directors and three Research Analysts conducted the 

research. The project directors managed the research, analyzed the findings and prepared the present 

deliverable. The research analysts performed the secondary research. 

Information Sources 

The information needed for this project came from secondary research and patent analysis. Guideline 

conducted searches in various business, technical, patent literature and electronic databases, the 

Internet, etc., to obtain data concerning new technologies, funding trends, Minnesota manufacturing 

companies and intellectual property. Guideline maintains internal industrial libraries, and has access 

to a broad range of both public and proprietary databases. 

Methodology Design 

Guideline took the following steps to implement the project, some of which overlapped in time and 

personnel. 

Step 1 - At project initiation, Guideline held a ñkickoffò meeting between Guideline and 

MNCEMEôs project team. The purpose of the meeting was to discuss, establish, and 

prioritize MNCEMEôs expectations, project milestones, updates, and schedule. 

Step 2 - Guideline conducted secondary research to uncover the high priority deliverables identified 

above. This activity continued through the duration of the project. 

Step 3 - Guideline conducted detailed IP clustering and mapping to understand, compare, and 

contrast recent IP activities of Minnesota manufacturing companies, Minnesota innovators, 

and organizations outside of Minnesota. 

Step 4 - Guideline prepared and presented an interim report. 

Step 5 - Guideline analyzed manufacturing activity by region in Minnesota, determining key 

segments in each region and how the segments are clustered. 

Step 6 - Guideline synthesized and analyzed the findings and prepared the present final report. 
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Research and Manufacturing Funding 
 

 

Overview 

The technical areas that currently receive substantial research and development (R&D) funding are 

likely to see significant manufacturing activity in the future. The majority of US government R&D 

spending goes toward defense. Other government priorities are energy and health/life science. The US 

government also has other programs that support manufacturing, notably the American 

Competitiveness Initiative and the Manufacturing Extension Partnership. In industry, most R&D 

funding is spent in the automotive and pharmaceutical sectors. 

The federal government and industry are both important sources of R&D funding. Table 1 shows how 

the total 2008 R&D funds of $367 billion were distributed among these and other funding sources, as 

well as among the types of organizations that performed the work. Industry is the largest source of 

funding, providing 65% of all funding. Most industrial funding stays in industry, with a small amount 

going to academia and non-profits. The federal government is the other major source of funding, 

proving 28% of the total. This funding is split roughly equally between federal, industrial and 

academic recipients. Non-profit organizations are of secondary importance, both as a source of 

funding and as performers of research.  Federally-Funded Research & Development Centers also 

perform a relatively small amount of research. 

Table 1: The Source-Performer Matrix, Estimated Distribution of R&D Funds in 2008 
($ millions) 

SOURCE 
PERFORMER 

Federal Industry Academia Non-Profit FFRDC* Total 

Federal  25,200 23,000 35,782 5,581 12,400 101,963 

Industry   235,701 2,578 1,439  239,718 

Academia   13,000   13,000 

Non-Profit    3,191 8,900  12,091 

Total  25,200 258,701 54,551 15,920 12,400 366,772 

* Federally-Funded Research & Development Centers 

Source: Battelle, R&D Magazine 

Federal Research Funding 

U.S. government funding trends over the past five years are shown in Table 2. This table segments 

the funding by budget function. Most federal R&D spending ï 60% of the total ï goes to national 

defense. Health accounts for 21%, followed by space research and technology and general science 

with about 6% each. Note that only a small increase was proposed for 2008, but for the past several 

years funding has increased about 4% annually. 
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Table 2: Federal R&D Budget Authority, by Budget Function 
($ millions) 

Funding category 
FY 2003 
actual 

FY 2004 
actual 

FY 2005 
actual 

FY 2006 
actual 

FY 2007 
preliminary 

FY 2008 
proposed 

National defense 63,048 69,593 74,047 78,037 81,667 82,383 

Health 26,517 28,251 28,824 28,797 29,481 29,242 

Space research & technology  7,355 7,612 7,300 8,204 8,933 9,506 

General science   6,129 6,466 6,570 6,691 7,185 7,752 

Natural resources & environment 2,151 2,168 2,168 2,120 1,932 1,944 

Agriculture 1,708 1,750 1,820 1,869 1,824 1,629 

Energy 1,403 1,343 1,296 1,195 1,581 1,468 

Other functions 4,232 4,684 4,576 4,710 4,422 4,408 

Total 112,544 121,867 126,601 131,624 137,026 138,332 

Source: National Science Foundation 

This data includes R&D funding of all government agencies. Each agency has R&D priorities that 

reflect the agencyôs mission. Additionally, the Office of Science and Technology Policy sets priorities 

for interagency R&D. For 2009 these priorities are
1
 

Á Homeland Security and National Defense, 

Á Energy and Climate Change Technology, 

Á Advanced Networking and Information Technology, 

Á National Nanotechnology Initiative, 

Á Understanding Complex Biological Systems, 

Á Environment, 

Á Next Generation Air Transportation System, 

Á Federal Scientific Collections, and 

Á Science of Science Policy. 

An important source of funding for basic research is the National Science Foundation (NSF). Activity 

in basic research can translate into future industrial activity. Recent budget data for NSF by program 

is given in Table 3. Research funding from NSF has increased faster than from other government 

agencies, at about 7% annually. 

Table 3: NSF Funding by Program 
($ millions) 

Program Sub-programs 
FY 2006 
Actual 

FY 2007 
Request 

FY 2008 
Request 

Biological sciences Molecular and cellular biosciences, Integrative 
organismal systems, Environmental biology, 
Biological infrastructure, Emerging frontiers, Plant 

580.90 607.85 633.00 
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genome 

Computer and 
information science 
and engineering 

Computing & communication foundations, 
Computer & network systems, Information & 
intelligent systems, Information technology 
research 

496.35 526.69 574.00 

Engineering Chemical, bioengineering, environmental & 
transport systems, Civil, mechanical & 
manufacturing innovation, Electrical, 
communications & cyber systems, Industrial 
innovation & partnerships, Engineering education 
& centers, Emerging frontiers in research & 
innovation 

585.46 628.55 683.30 

Geosciences Atmospheric sciences, Earth sciences, Innovative 
& collaborative education and research, Ocean 
sciences 

703.95 744.85 792.00 

Mathematical and 
physical sciences 

Astronomical sciences, Chemistry, Materials 
research, Mathematical sciences, Physics, 
Multidisciplinary activities 

1,086.61 1,150.30 1,253.00 

Social, behavioral 
and economic 
sciences 

Social and economic sciences, Behavioral and 
cognitive sciences, Science resources statistics 

201.23 213.76 222.00 

Office of 
international science 
and engineering 

 42.61 40.61 45.00 

Office of 
cyberinfrastructure 

 127.14 182.42 200.00 

Office of polar 
programs 

Arctic sciences, Antarctic sciences, Antarctic 
infrastructure & logistics, Polar environment, 
safety & health, USCG polar icebreaking 

390.54 438.10 464.90 

Integrative activities  233.30 231.37 263.00 

U.S. arctic research 
commission 

 1.17 1.45 1.49 

Total, research and related activities 4,449.25 4,765.95 5,131.69 

Source: National Science Foundation 

The National Science Foundation has several programs aimed at manufacturing. 

Á ñThe Advanced Manufacturing Cluster supports fundamental research leading to 

transformative advances in manufacturing and building technologies across size scales from 

nanometers to kilometers, with emphases on efficiency, economy, and minimal 

environmental footprint. Research is supported to develop predictive and real-time models, 

novel experimental methods for manufacturing and assembly of macro, micro, and nanoscale 

devices and systems, and advanced sensing and control techniques for manufacturing 

processes.ò
2
 

Á The Manufacturing Enterprise Systems (MES) program ñsupports research on design, 

planning, and control of operations in manufacturing enterprises. Research is supported that 

impacts the analytical and computational techniques relevant to extended enterprise 

operations and that offer the prospect of implementable solutions. Topics of interest include 

analytical and computational tools for planning, monitoring, control, and scheduling of 
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manufacturing and distribution operations, and development of methods for optimization of 

manufacturing enterprises in the presence of a high degree of uncertainty and risk.ò
3
 

Á The Materials Processing and Manufacturing (MPM) program ñsupports fundamental 

research on the interrelationship of materials processing, structure, performance and process 

control. Analytical, experimental, and numerical studies are supported covering processing 

methods such as molding, forging, casting, welding, hydroforming, composite layup, and 

other materials processing approaches. Emphasis is placed on environmentally benign 

manufacturing and virtual manufacturing. Research leading to the development of novel 

processes and novel hybrid processing techniques to achieve net shape products and complex 

multi-scale, multi-functional products with superior quality and performance is also 

supported.ò
4
 

Á The Manufacturing and Construction Machines and Equipment (MCME) program ñsupports 

fundamental research leading to improved machines and applications for both manufacturing 

and construction. Key goals are to advance the transition of these industries from skill-based 

to knowledge-based activities and to develop them as activities with minimal environmental 

and societal impact. To accomplish these goals the program emphasizes research leading to a 

fundamental understanding of the relevant physical processes resulting in better predictive 

models and improved manufacturing and construction decision making. The program also 

supports research on solid freeform fabrication encompassing scales from microns to meters 

(nanometer scale additive manufacturing is supported under the Nanomanufacturing 

program).ò
5
 

Á The NanoManufacturing (NM) program ñsupports research and education on manufacturing 

at the nanoscale, and the transfer of research results in nanoscience and nanotechnology to 

industrial applications. The program emphasizes a systems approach to scale-up of 

nanotechnology for high rate production, reliability, robustness, yield and cost, and promotes 

integration of nanostructures to functional micro devices and meso/macroscale systems. 

Special emphases are on environmental, health, and societal aspects of nanotechnology and 

nanomanufacturing.ò
6
 

In the next few years government research programs are expected to expand in the following areas.
7
 

Á ñEnergy-related: big renewable energy push; carbon capture and sequestration; bio/chemical 

conversion of biomass (for energy and chemical feedstocks); fuel cells and other portable 

power; climate change research; roll out of next generation nuclear power; broadly supportive 

nanotech efforts. 

Á ñNational security-related: lightweight armor/blast protection; real-time surveillance, 

monitoring, and targeting technologies (largely unmanned); transportation security; broadly 

supportive nanotech efforts; information processing and security; continued work in 

microelectronics/miniaturization; remote sensing and integration. 

Á ñHealth- and life science-related: continued major thrusts in cancer and HIV/AIDS; renewed 

efforts in other infectious/ pandemic diseases; toxicology-related efforts; diseases of aging; 

medical countermeasures to WMD; broadly supportive nanotech efforts.ò 
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Federal Manufacturing Programs 

American Competitiveness Initiative 

Research to support the American Competitiveness Initiative is a key priority of the Bush 

administration. This initiative aims to ñlay the groundwork for continued leadership in innovation, 

exploration, and ingenuity.  Americaôs economic strength and global leadership depend in large 

measure on our Nationôs ability to generate and harness the latest in scientific and technological 

developments and to apply these developments to real world applications.  These applications are 

fueled by: scientific research, which produces new ideas and new tools that can become the 

foundation for tomorrowôs products, services, and ways of doing business; a strong education system 

that equips our workforce with the skills necessary to transform those ideas into goods and services 

that improve our lives and provide our Nation with the researchers of the future; and an environment 

that encourages entrepreneurship, risk taking, and innovative thinking.ò
8
 Specifically, the American 

Competitiveness Initiative
9
 

Á increases funding for physical science and engineering research, 

Á updates tax credits for research, 

Á strengthens education in math and science, 

Á improves workforce training, and 

Á reforms immigration to facilitate recruitment and retention of highly-skilled international 

workers. 

Manufacturing Extension Partnership 

The Manufacturing Extension Partnership (MEP) is a federally-funded network of specialists and 

non-profit centers that support manufacturing in the US. ñMEP provides companies with services and 

access to public and private resources that enhance growth, improve productivity, and expand 

capacity. [It works] with companies willing to invest in their future, to make improvements in the 

short term, and position themselves to be stronger long-term competitors both domestically and 

internationally.ò
10

 

ñMEP has focused on increasing the competitiveness of the United States industrial base by bridging 

the productivity gap for manufacturers, identifying opportunities for growth, and encouraging 

technology deployment. MEP provides its manufacturing customers with a wide array of fundamental 

services in business and process improvements helping them to stay strong and ready to compete in 

the global market. We focus on the future for manufacturers by making advanced technology 

adoption a reality for any-sized business.ò MEPôs range of services includes programs in lean 

manufacturing, energy and environmental services, including sustainability, and information 

technology. ñFuture programs will address manufacturers concerns related to Innovation, Technology 

Deployment and Business Growth.ò
11

 

The MEP center in Minnesota is Enterprise Minnesota. ñEnterprise Minnesotaôs consulting services 

help Minnesota manufacturers grow via world-class competitive tools such as Lean Enterprise, Lean 
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Office, Supply Chain Improvement and Training Within Industry. We also offer Business Growth 

services such as Benchmarking, Business Process Reviews and Peer Councils.ò
12

 

Industry  Research Funding 

Private sector research funding is also important. Science and technology is important for growth and 

competitiveness of all industries, but the following science-based, high-technology, manufacturing 

industries have a particularly strong linkage and spend a relatively high proportion of their revenues 

on R&D: aerospace, pharmaceuticals, computers and office machinery, communications equipment, 

and scientific (medical, precision, and optical) instruments.
13

 

The companies that spend the most on R&D are given in Table 4. The top companies are dominated 

by pharmaceutical and automotive companies.  

Table 4: 2006 Top Global R&D Spenders 

2006 
Rank 

Company, Country 

R&D 
Expenditures 
($ Millions) 

Sales ($ Millions) R&D Intensity 

R&D 
Expenditures 
Per Employee 
($ Thousands) 

2006 2005 2006 2005 2006 2005 2006 2005 

1 
Toyota Motor Corp., 
Japan 7486 6829 201,254 176,789 3.70% 3.90% 25 24 

2 Pfizer Inc., U.S. 7423 7442 48,201 51,298 15.40% 14.50% 76 70 

3 Ford Motor Co., U.S. 7200 8000 160,123 176,896 4.50% 4.50% 25 27 

4 
Johnson & Johnson, 
U.S. 7125 6312 53,194 50,434 13.40% 12.50% 58 55 

5 Microsoft Corp., U.S. 7121 6584 51,122 44,282 13.90% 14.90% 90 93 

6 
DaimlerChrysler 
AGAG, Germany 7007 7425 199,246 196,863 3.50% 3.80% 19 19 

7 
GlaxoSmithKline Plc, 
United Kingdom 6611 6108 45,263 42,213 14.60% 14.50% 64 61 

8 
Siemens Ag, 
Germany 6604 6776 114,779 99,164 5.80% 6.80% 14 15 

9 
General Motors 
Corp., U.S. 6600 6700 207,349 190,215 3.20% 3.50% 24 20 

10 
Volkswagen Ag, 
Germany 6030 5364 137,846 125,219 4.40% 4.30% 18 16 

11 
Samsung Electronics 
Co., South Korea 5943 5765 91,038 85,927 6.50% 6.70% 69 72 

12 Intel Corp., U.S. 5873 5145 35,382 38,826 16.60% 13.30% 62 52 

13 
Sanofi-Aventis, 
France 5823 5315 37,293 35,897 15.60% 14.80% 58 55 

14 

International 
Business Machines 
Corp., U.S. 5682 5378 91,424 91,134 6.20% 5.90% 16 16 

15 
Roche Holding Ag, 
Switzerland 5359 4640 34,192 28,882 15.70% 16.10% 72 68 
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16 
Novartis Ag, 
Switzerland 5349 4514 36,031 32,212 14.80% 14.00% 53 50 

17 Nokia Corp., Finland 5122 5008 54,049 44,940 9.50% 11.10% 75 85 

18 
Matsushita Electric 
Industrial Co., Japan 4858 4746 76,543 74,746 6.30% 6.30% 15 14 

19 
Honda Motor Co., 
Japan 4638 4289 93,174 83,264 5.00% 5.20% 32 30 

20 Sony Corp., Japan 4571 4469 69,715 62,822 6.60% 7.10% 29 28 

21 
Robert Bosch Gmbh, 
Germany 4401 4039 57,418 54,496 7.70% 7.40% 17 16 

22 Motorola Inc., U.S. 4106 3680 42,879 36,843 9.60% 10.00% 62 53 

23 
Cisco Systems Inc., 
U.S. 4067 3322 28,484 24,801 14.30% 13.40% 81 86 

24 Merck & Co., U.S. 4020 3848 22,636 22,012 17.80% 17.50% 67 63 

25 

Telefonaktiebolaget 
LM Ericsson, 
Sweden 3990 3494 25,403 21,693 15.70% 16.10% 63 62 

Source: IEEE Spectrum 

Private sector R&D spending has also been segmented by SIC code. This data is given in Table 5. 

Again, the pharmaceutical and automotive segments dominate, which these data illustrate even more 

pointedly. With spending of almost $60 billion in 2008, pharmaceutical R&D is at the top of the list. 

The next category, motor vehicles, spends less than half of what the pharmaceutical industry does, but 

60% more than the third ranked industry, prepackaged software. 

In Minnesota, Table 5 shows that key employers among the industries that invest heavily in R&D are 

Food Products and Electrical Equipment, with 12.66% and 7.66% of the workforce, respectively. 

R&D spending in Food Products is growing, but R&D spending in Electrical Equipment is declining 

significantly. The next largest industries in this R&D-intensive group, by employment, are 

Computer/Office Equipment, Medical Apparatus/Instrument and Chemicals, each with about 2% of 

the workforce. Of these, Chemicals is showing significant growth in R&D spending, while Medical 

Apparatus/Instrument R&D spending is also growing and Computer/Office Equipment R&D 

spending is flat.  Only a small fraction of Minnesotaôs workforce is in the high growth area of 

Biological Products.  

Note that SIC 9997, Conglomerates, is a non-standard SIC that was used in compiling the R&D 

spending data, but not the Minnesota employment data.  

Table 5: Industries with Highest R&D Spending and their Share of Minnesota Employment 

SIC Descriptor 
R&D Spending ($ million) 2007-2008 % 

Change in 
R&D Spending  

Estimated % MN 
Mfg. Workforce 

2005 2006 2007 2008 

2834 Pharmaceutical Preps   45,989 51,899 55,500 59,500 7.20% 0.19% 

3711 Motor Vehicles     28,328 27,625 26,923 26,221 -2.61% 0.25% 

7372 
Prepackaged 
Software  14,002 14,724 15,447 16,170 4.68% 0.58% 
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2836 Biological Products  5,346 8,843 12,500 14,800 18.40% 0.07% 

3674 Semiconductors  15,047 14,861 14,675 14,489 -1.27% 0.39% 

3663 
Radio, TV, Comm 
Equipment  10,941 11,500 12,060 12,619 4.64% 0.09% 

3570 
Computer/Office 
Equipment  7,213 7,203 7,192 7,182 -0.15% 1.99% 

9997 Conglomerates  7,006 7,040 7,074 7,108 0.48% NA 

2800 Chemicals  3,733 4,281 4,829 5,377 11.35% 1.86% 

3600 Electrical Equipment  6,308 5,437 4,900 4,600 -6.12% 7.66% 

3714 
Motor Vehicle 
Accessories  3,897 4,070 4,243 4,416 4.08% 0.62% 

3651 
Household 
Audio/Video  3,666 3,822 3,978 4,134 3.92% 0.09% 

3841 
Medical 
Apparatus/Instrument  2,115 2,400 2,650 2,800 5.66% 1.94% 

2000 Food Products  2,024 2,192 2,350 2,450 4.26% 12.66% 

3845 
Electromedical 
Apparatus  1,675 1,697 1,749 1,800 2.94% 0.24% 

2835 
In vitro/In vivo 
Diagnostics  1,134 1,142 1,151 1,159 0.73% 0.17% 

3825 
Electrical Test & 
Measurement  1,419 1,304 1,190 1,075 -9.64% 0.11% 

2870 
Agricultural 
Chemicals  1,194 1,042 980 950 -3.06% 0.05% 

Source: Battelle, R&D Magazine, Schonfeld & Associates (http://www.rdmag.com/pdf/RD0802_FundForecast.pdf ), Guideline 

The relative importance of factors that drive R&D spending by industry is illustrated in Figure 1. Key 

factors are competitive pressure, process support and growing sales. 

http://www.rdmag.com/pdf/RD0802_FundForecast.pdf
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Figure 1: R&D Spending Drivers 

 

Source: R&D Magazine 
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Top Emerging Disruptive Technologies 
 

 

Information Sources 

Several sources were used to develop a description of the top emerging disruptive technologies. A 

patent analysis was performed to develop an initial list. This was then refined, extended and validated 

by taking into account other sources. Incorporation of additional sources was important because of the 

limitations of patent data.  

An analysis of all patent applications submitted to the World Intellectual Property Organization 

(WIPO) in May 2008 was performed, focusing on IPC codes. To validate that this set of 19,658 

patents is a sufficient sample the ten most frequent 4-digit IPC codes were compared to those 

tabulated by WIPO
14

 for all patent applications in 2007, as shown in Table 5. The top three codes are 

identical. An additional six codes are in a slightly different order. The remaining two codes that 

appear in the top ten of only one dataset are in the top 15 of the other data set. This correspondence 

was deemed sufficient for the present purpose. For the most frequent 4-digit primary IPC codes the 

full primary and secondary IPC codes were analyzed to determine which specific technologies were 

represented. In addition to the IPC code analysis, the companies with the most patent applications 

were identified. 

Table 6: Patent Analysis Validation, 
Most Frequent IPC Codes 

Rank 2007 May 2008 Description of May 2008 IPC 

1 A61K A61K 
Preparations for medical, dental, 
or toilet purposes 

2 G06F G06F Electric digital data processing 

3 H04L H04L Transmission of digital information 

4 H01L A61B Diagnosis; surgery; identification 

5 G01N H01L 

Semiconductor devices; electric 
solid state devices not otherwise 
provided for 

6 C07D C07D Heterocyclic compounds 

7 A61B G01N 

Investigating or analysing 
materials by determining their 
chemical or physical properties 

8 H04N H04N Pictorial communication 

9 C12N H04Q Selecting 

10 H04Q H04B Transmission 

Source: Guideline, WIPO 

Research and development spending is another important metric. The tabulations presented in the 

previous chapter of the companies that spend the most on R&D and R&D spending by standard 

industry classification (SIC) also factored into Guidelineôs assessment of the top technologies. 
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Several periodicals publish listings of top technologies. Technology Review, published by MIT, 

publishes an annual list of the top emerging technologies. The listings are research projects being 

performed by academic researchers. As such, they are quite specific and, in most cases, far from 

commercial application. A list of top technology companies published in IEEE Spectrum was also 

considered, keeping in mind the electrical engineering skew inherent in this source. 

Additionally, reports from the National Council for Advanced Manufacturing (NACFAM), the Texas 

State Technical College System (TSTCS), and the National Science and Technology Council were 

consulted. 

Pharmaceuticals 

Patents in this area focus on  

Á antineoplastics, which inhibit the development of tumors; 

Á heterocyclic compounds; 

Á antibodies, which neutralize foreign objects including bacteria and viruses; 

Á forms of drug delivery, such as pills, tablets and lozenges; 

Á gene therapy to fight disease; and 

Á antiphlogistics and other anti-inflammatory agents. 

Another indicator of the importance of pharmaceuticals is research spending. The top twenty 

companies in terms of R&D spending include five pharmaceutical companies; Pfizer ranks second.
 15

 

Pharmaceuticals top the list of R&D spending ranked by SIC with spending of almost $60 billion 

expected in 2008.
16

 

The ñbiomedicalò category in IEEE Spectrumós listing of ten technology companies describes an 

implantable MEMS device for drug delivery.
17

 

Digital Communication 

Patents in this area focus on  

Á packet switching systems and dedicated mobile switching centers; 

Á communications protocols; 

Á local-area networks; 

Á multi-frequency systems; 

Á system security, maintenance, and administration;  

Á mobile applications, including two-way radio, and service area coverage; 

Á transmission systems, stations, control, and monitoring; 

Á two-way subscription systems; 

Á television transmission using pulse code modulation and bandwidth reduction; 

Á closed-circuit television;  

Á receivers and transceivers; 

Á television cameras and their control; and 

Á scanning and transmission of documents. 

Samsung, Nokia, Matsushita and Sony are major R&D spenders in this area; all are among the top 

twenty.
 18

 In the ranking of R&D spending by SIC, ñradio, TV and communication equipmentò is 

sixth, while ñhousehold audio and videoò is 12th.
19
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Communication is one element of intelligent and integrated manufacturing, which was identified by 

the National Science and Technology Council as an area of opportunity. The Councilôs report said 

ñIntelligent and Integrated Manufacturing (IIM) R&D encompasses work on the application of 

advanced software, controls, sensors, networks, and other information technologies to achieve rapid, 

cost-predictive development of innovative products and processes and highly efficient production 

machines and systems that can be easily adapted and reconfigured in response to changing 

requirements and new opportunities.ò
 20

 TSTCS also recognizes that communication is also important 

to machine-to-machine (M2M) computing, pointing out that ñapplications of M2M and fourth 

generation computing span virtually every industry and market.ò
21

 

Emerging technologies ranked in the top ten by Technology Review in the past three years related to 

digital communication are nano-radio, cognitive radio and pervasive wireless.
22, 23 

The 

ñcommunicationsò category in IEEE Spectrumós listing of ten technology companies describes a 

transmission mesh for mobile devices.
24 

Medical Diagnostics 

Patents in this area focus on  

Á surgical and radiation applications; 

Á inspection of body cavities and tubes; 

Á methods and materials for suturing; 

Á spinal positioners or stabilizers; 

Á radiation therapy; 

Á computerized tomographs;  

Á diagnosis using ultrasonic, sonic or infrasonic waves; 

Á immunoassays and biospecific binding assays; and 

Á analysis of blood, urine, proteins, peptides, and amino acids. 

The ñin vitro/in vivo diagnosticsò category is 16
th
 in R&D spending ranked by SIC.

25
 

Emerging technologies ranked in the top ten by Technology Review in the past three years related to 

medical diagnostics are atomic magnetometers, connectomics, single cell analysis, digital imaging, 

comparative interactomics and diffusion tensor imaging.
26, 27, 28 

Semiconductors 

Patents in this area focus on  

Á light emitting diodes (LEDs), organic light emitting diodes and light-sensitive electrodes; 

Á semiconductor manufacturing, including photolithography; 

Á solar cells; and 

Á field-effect transistors and thin-film transistors. 

The ñsemiconductorsò category is fifth in R&D spending ranked by SIC.
29

 

The ñlightingò category in IEEE Spectrumós listing of ten technology companies highlights LEDs, 

which are compact and energy efficient. The brightness of LEDs is continually increasing, making 

them attractive for more applications. In the ñsemiconductorsò category small, wireless sensors are 

described.
30
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Medical Devices 

Patents in this area focus on  

Á prostheses, including those for blood vessels, such as stents, and for the spine; 

Á bandages, dressings, absorbent pads and drainage systems; 

Á methods and materials for suturing, needles, and syringes; 

Á respiratory devices using gas treatment; 

Á devices for dosing into or onto the body, including inhalators, piston rods, and respiratory or 

anaesthetic masks; 

Á implantable filters; and 

Á devices to prevent snoring. 

ñMedical apparatus/instrumentò is 13
th
 in R&D spending ranked by SIC, while ñelectromedical 

apparatusò is 15
th
.
31

 

Personalized medical monitors were named as a top ten technology by Technology Review in 2007.
32

 

Biochemistry 

Patents in this area focus on  

Á recombinant DNA, including DNA or RNA fragments; 

Á tissue engineering; and 

Á animal and plant cells. 

The ñbiological productsò category is fourth in R&D spending ranked by SIC.
33

 

Emerging technologies ranked in the top ten by Technology Review in the past three years related to 

biochemistry are epigenetics and nuclear reprogramming.
34

 

TSTCS categorizes biotechnology as an emerging area that it says will face a shortage of skilled 

workers. Of interest to the present project, ñbiotechnology will continue to converge with other 

developing technologies, such as health care, information technologies, and nanotechnology.ò
35

 

Optics 

Patents in this area focus on  

Á light guides, including integrated circuit kinds, the structural details of their arrangements, 

mechanical structures for providing tensile strength and external protection, and fiber to fiber 

coupling; 

Á polarizers, reflectors, diffusing elements, afocal elements, and mirrors; and 

Á optical elements made of organic materials. 

Light-focusing optical antennas were one of the top ten emerging technologies named by Technology 

Review in 2007.
36

 IEEE Spectrumós listing of ten technology companies includes a ñdisplaysò 

category. The technology highlighted in this category is a wearable display that projects light directly 

onto the eye.
37

 

Greener Vehicles 

Patents in this area focus on fuel cells. Specifically, 
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Á auxiliary arrangements or processes; 

Á solid and/or organic electrolytes; 

Á grouping into modules; 

Á electrodes made of active material, including catalyst; 

Á construction and manufacture, especially of the cases, jackets, or wrappings; and 

Á incorporation of methods to produce the reactants or process the residues. 

The patent analysis also highlighted automotive company Toyota since the company ranked second in 

total number of patent applications. Toyota ranks first in research and development spending. Five 

other automotive companies are in the top twenty.
38

 The ñmotor vehiclesò category is second in a 

ranking of R&D spending by SIC; ñmotor vehicles accessoriesò is also in the top twenty.
39

 It is not 

known how much of the patent activity and research spending is aimed at greener vehicles. 

The National Science and Technology Council identified manufacturing for the hydrogen economy as 

one of three areas of opportunity, noting this ñaims for the reliable manufacture of hydrogen 

production, storage solutions, and fuel cell components and systemsé Lowcost, high-volume 

manufacturing processes and development of a domestic supplier base are necessary to develop 

hydrogen fuel infrastructure and affordable fuel cell vehicles.ò
40

 

TSTCS points out that ñthe development of a significant fuel cell automobile industry will require 

extensive retooling of current production lines; the development of hydrogen production, storage, and 

distribution systems; [and] advances in technology sufficient to compete with a mature internal 

combustion system.ò
41

 

Cellulolytic enzymes for biofuel production were named among the top ten emerging technologies by 

Technology Review in 2008.
42

 The ñpower electronicsò category in IEEE Spectrumós listing of ten 

technology companies highlights equipment suited for fuel cells, hybrid vehicles and other green 

energy technologies.
43

 

Nanotechnology 

Nanomanufacturing was identified by the National Science and Technology Council as an area of 

opportunity in a report that stated ñnanomanufacturing R&D is directed toward enabling the mass 

production of reliable and affordable nanoscale materials, structures, devices, and systems. 

Nanotechnology is viewed throughout the world as a critical driver of future economic growth and as 

a means to addressing some of humanityôs most vexing challenges. Because of its broad range of 

prospective uses, nanotechnology has the potential to impact virtually every industry, from aerospace 

and energy to healthcare and agriculture.ò
 44

 

TSTCS believes nanotechnologies ñpromise almost unlimited business and associated employment 

opportunities.ò
45

 

NACFAM reported that ñmicro- and nano-manufacturing represent the most promising approach in 

the future that would have the capability to make large objects into precision products through tools 

such as molecular machine design, molecular manipulation and construction, and molecular modeling 

design tools. Micro- and nano-fabrication will be common for switches, filters, and motors.ò
46
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Emerging technologies ranked in the top ten by Technology Review in the past three years related to 

nanotechnology are nanocharging solar, nanohealing, nanomedicine and nanobiomechanics.
47, 48 

The 

ñnanotechnologyò category in IEEE Spectrumós listing of ten technology companies describes a 

memory chip that is based on carbon nanotubes.
49 

Information Technology 

Although software production is not a manufacturing activity, advances in software will enable 

advanced manufacturing and will drive the development of new products in many sectors. 

Furthermore, software is an important area of patent and R&D activity. 

Patents in this area focus on  

Á information retrieval and database structures; 

Á combinations of two or more computers; 

Á computer-aided design;  

Á graphical user interfaces; 

Á security;  

Á interconnection networks; and 

Á administrative, commercial, financial, managerial, supervisory or forecasting purposes. 

Other indications of the importance of software are that Microsoft is sixth in R&D spending ranked 

by company and prepackaged software is third in R&D spending ranked by SIC. Both Intel and IBM 

are among the top twenty R&D spenders.
50, 51

  

Intelligent and integrated manufacturing, which was identified by the National Science and 

Technology Council as an area of opportunity, is relevant to IT as well as communications.
 52

 IT-

related manufacturing technologies NACFAM considered to be important are modeling and 

simulation; smart systems; and visualization, planning and knowledge management.
53

 

Emerging technologies ranked in the top ten by Technology Review in the past three years related to 

IT are modeling surprise, probabilistic chips, offline web applications, graphene transistors, reality 

mining, augmented reality and universal authentication.
54, 55

 Categories of IEEE Spectrumós top 

technology companies relevant to IT are ñcryptographyò and ñcomputers.ò Quantum cryptography 

relates to computer security and the ñcomputersò category highlights mobile displays.
56

 

IT-related area discussed in TSTCS emerging technologies publications include digital games, 

advanced digital manufacturing, computer forensics, home technology integration, homeland security, 

and machine-to-machine computing.
57
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Minnesota Manufacturing Overview 
 

 

Quantification of Manufacturing Activity  

Data from the Annual Survey of Manufacturers, developed by the US Census Bureau, can be used to 

put Minnesota manufacturing into context by assessing the stateôs contribution to the US as a whole. 

The information in Table 7 quantifies the size of manufacturing effort in Minnesota and in the US in 

terms of number of workers, value of shipments and other metrics. This data for 2005 and 2006 is the 

most recent data available. The table shows that in 2006 manufacturing in Minnesota was performed 

by 2.4% of the nationôs production workers and resulted in 2.0% of the nationôs value of shipments. 

Note that if all 50 states contributed equally Minnesotaôs share would be 2%. 

Table 7: Statistics for All Manufacturing, NAICS Codes 31-33, in the United States and Minnesota 

Area Year 
Production 

Workers 

Production 
Workers 
Wages 

($million) 

Production 
Workers 
Hours 

(million) 

Cost of 
Materials 
($million) 

Value of 
Shipments 
($million) 

Value 
Added 

($million) 

Capital 
Expenditures 

($million) 

US 2006 9,179,071 344,285 18,786 2,737,565 5,019,963 2,305,589 135,889 

US 2005 9,235,635 337,981 19,056 2,557,601 4,742,077 2,210,349 128,292 

MN 2006 220,487 8,131 452 52,853 101,945 49,430 2,850 

MN 2005 221,863 8,001 455 49,912 97,783 48,209 2,950 

Source: U.S. Census Bureau 

The U.S. Census Bureau and the Federal Reserve Board periodically survey manufacturing 

companies to determine their capacity and the usage of that capacity. The utilization rate has been 

increasing over the past several years, as shown in Table 8. 

Table 8: Fourth Quarter Full Production 
Capacity Utilization Rates for Manufacturing 
Industry, NAICS codes 31-33 

Year Production Rate 

2002 63 

2003 64 

2004 70 

2005 71 

2006 70 

Source: U.S. Census Bureau and Federal Reserve Board 

Comparison of Minnesota with National Average58 

The National Science Foundation has developed a number of different statistics that can be used to 

understand how Minnesotaôs manufacturing and technology efforts compare to the national average. 

In 2006, 4.46% of Minnesotaôs workforce (125,930 workers) was engaged in science and engineering 

occupations, compared to 3.72% of the U.S. workforce (5,383,860 workers).
 
This included the 

following. 
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Á 1.00% of Minnesota workers were engineers (28,280 workers), compared to 1.06% for the 

U.S. (1,535,620 workers). 

Á 0.48% of Minnesota workers were life and physical scientists (13,450 workers), compared to 

0.40% for the U.S. (577,890 workers). 

Á 2.55% of Minnesota workers were computer specialists (71,930 workers), compared to 2.05% 

for the U.S. (2,960,460 workers). 

In 2004, R&D spending was $6.0 billion, a 2.69% share of Minnesotaôs gross domestic product, 

compared to 2.44% for the U.S. In 2005, industry-performed R&D was $6.3 billion, a 3.06% share of 

industry output in Minnesota, compared to 2.04% for the U.S. In 2006, 23.5 patents were awarded per 

1,000 individuals engaged in science and engineering in Minnesota, for a total of 2,957 patents, 

compared to 16.7 patents per 1,000 individuals for the U.S. In 2004, 13,055 establishments, or 8.80% 

of all business were high-tech in Minnesota, compared to 8.19% for the U.S. In 2004, 12.93% of all 

employment in Minnesota was in high-tech businesses (309,303 workers), compared to 11.61% for 

the U.S. In 2006, $1.32 of venture capital was disbursed in Minnesota per $1,000 of gross domestic 

product for a total of $324 million, compared to $1.98 per $1,000 of GDP for the U.S. In 2006, 

venture capital deals were worth an average of $8.53 million in Minnesota, compared to $7.41 million 

for the U.S. 

This indicates that Minnesota is stronger in life/physical science and computer science than average, 

but weaker in engineering than average, at least in terms of employees, and is strong in high tech 

areas. Minnesota is strong in R&D and intellectual property generation, overall. The specific areas in 

which intellectual property is generated are discussed in subsequent chapters.
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Minnesota Manufacturing Sectors 
 

 

Top Sectors 

In Minnesota, as elsewhere, certain manufacturing sectors are more prevalent than others. The 

strengths of Minnesota can be assessed by determining which sectors employ the most people and 

which generate the most revenue. SIC codes are one way to categorize businesses. A ranking of SIC 

codes by number of employees working for Minnesota manufacturing companies in each SIC is 

shown in Table 9. This data illustrates the importance of medical devices, which is at the top of the 

list; other categories relevant to medical devices appear further down the list. Printing is another large 

category that spans a few SIC codes in the top 20. Other important categories are machinery, the 

plastics industry and food products. Table 9 is extended beyond the top 20 SIC codes in the following 

embedded spreadsheet: 

Microsoft Excel 
Worksheet

 

Table 9: Reported Manufacturing Establishments and Employees by SIC 

Rank SIC Description 
# of 
Cos. 

# of 
Emps. Companies 

1 3841 
Surgical & Medical 
Instruments & Apparatus 117 27908 

Large:  3M, Vital Signs MN Inc., Boston Scientific 
Corp., Ev3 LLC, Lake Region Manufacturing Inc., 
Medtronic Inc., American Medical Systems Inc., 
Minntech Corp. 

Mid-sized:  Arizant Healthcare Inc., Surgical 
Technologies Inc., Viromed Laboratories Inc., 
Applied Membrane Technology 

2 2759 Commercial Printing 339 13816 

Large:  Merrill Corp., Carlson Craft Inc, Banta 
Corp., Nahan Printing Inc., Merrill May Inc., 
Medical Arts Press Inc., Brown Printing Co., 
Imagine! Print Solutions 

Mid-sized:  Taylor Corp., Pearson NCS Inc. 

3 3599 
Machinery & Equipment, 
Industrial & Commercial, NEC 722 13472 

Large:  BAE Systems Land & Armaments, 
Donaldson Co Inc, Remmele Engineering Inc., 
OTC/SPX Corp., Kurt Manufacturing Co., Mate 
Precision Tooling 

Mid-sized:  Aeration Industries Intl Inc., Team 
Industries, Alexandria Extrusion Co., Lou-Rich Inc. 

4 3089 Plastic Products 260 12823 

Large:  Entegris Inc., Douglas Corp., Intek Plastics 
Inc. 

Mid-sized:  Phoenix Industries of Crookston Ltd., 
Bemis Co. Inc., Le Sueur Inc./Plastic Div., 
Steinwall Inc., Solar Plastics, Inc., Plastech Corp., 
Winona ORC Industries Inc. 

5 2752 
Commercial Printing: 
Lithographic 541 12377 

Large:  Japs Olson Co., Imagine Print Solutions 
Inc., Quebecor World Inc., Merrill Corp., Data 
Recognition Corp., Banta Catalog Group, Bankers 
Systems Inc., Deluxe Corp., Travel Tags, 
Shakopee Valley Printing Inc., PGI Fulfilment Inc. 
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6 3845 
Electromedical & 
Electrotherapeutic Apparatus 38 11719 

Large:  Medtronic, St. Jude Medical Inc., Empi Inc. 

Mid-sized:  Compex Technologies Inc., Possis 
Medical 

7 3679 Electronic Components, NEC 74 10723 

Large:  Hutchinson Technology, Cyberpower 
Systems USA Inc., Benchmark Electronics Inc., 
Celestica Aerospace Techs, Multek Flexible 
Circuits Inc., Artesyn Technologies, Inc. 

Mid-sized:  Bergquist Co., The, Q Logic Corp., 
Telex Communications Inc., Winland Electronics, 
Inc., Thin Film Technology Corp., LCL Electronics 
Inc. 

8 2711 
Newspapers: Publishing & 
Printing 347 9979 

Large:  Medianews Group Inc., Northwest 
Publications Inc., Mesabi Publishing Co., Murphy 
McGinnis, Austin Newspapers Inc., Star Tribune 
Co. 

9 2431 Millwork 122 9525 

Large:  Andersen Corp., Truth Hardware Corp., 
Ainsworth Engineered USA LLC, Marvin Windows 
& Doors, Dura Supreme Inc. 

Mid-sized:  Lexington Manufacturing Inc., Home 
Shield Colonial Craft, Northern Contours Inc., 
Buffets Inc. 

10 2011 Meat Packing Plants 74 8270 

Large:  Swift & Co., Cargill, Quality Pork 
Processors Inc, Hormel Foods Corp., GFI America 
Inc., Brook Willow Foods Inc. 

11 3571 Electronic Computers 36 8032 

Large:  IBM, Lockheed Martin Corp, Siemens 
Power Transmission, General Dynamics Advanced 
Information Systems, Ceridian Corp. 

Mid-sized:  Storage Tek 

12 7372 Prepackaged Software 106 7572 

Large:  Lawson Software Inc., Oracle Systems 
Corp., Symantec Corp., Fair Isaac Corp. 

Mid-sized:  Vital Images Inc., Patterson 
Companies Inc. 

13 2721 
Periodicals: Publishing & 
Printing 122 7343 

Large:  West Services Inc., Gruner+Jahr Printing & 
Publishing, U of St. Thomas, Quebecor World Inc., 
North American Membership Group Inc. 

Mid-sized:  Advanstar Communications Inc. 

14 2038 Frozen Specialties 25 6316 

Large:  General Mills Inc., Schwan Food Co., 
Arden International LLC, Schwan's Europe Ltd., 
Lakeside Foods Inc., Lamb-Weston/RDO Frozen 

Mid-sized:  Fairmont Foods of Minnesota Inc. 

15 3444 Sheet Metal Work 135 6205 

Large:  Hoffman Enclosures Inc., Crenlo LLC 

Mid-sized:  Cambridge Metals & Plastics Inc., 
Cannon Equipment Midwest Inc., MINNCOR 
Industries, Mercury Minnesota Inc., Tenere Inc. 

16 3842 
Orthopedic, Prosthetic & 
Surgical Appliances/Supplies 105 6085 

Large:  Boston Scientific Corp., Starkey 
Laboratories Inc., Synovis Life Technologies Inc., 
GN US Holdings Inc. (GN Resound), St. Jude 
Medical, Synovis Life Technologies Inc. 

Mid-sized:  Tyco Healthcare/Uni-Patch, Goodwill 
Industries Vocational Enterprises Inc., Amplifon 
USA Inc., Caire Inc., Ability Building Center, Spine-
Tech Inc., Sonic Innovations Inc. 
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17 2051 
Bread, Bakery Products Excl. 
Cookies & Crackers 95 5701 

Large:  General Mills Inc., Sara Lee Bakery Group 
Inc., Pan-O-Gold Baking Co. 

Mid-sized:  Best Brands Corp., Royal American 
Foods, Lefthouse Bakery Products Inc., Baldinger 
Baking Co. 

18 3596 
Scales & Balances, Excl. 
Laboratory 4 5419 

Large:  Salter Brecknell Weighing, Avery Weigh-
Tronix LLC, Thermo Electron Corp. 

Mid-sized:  Thiele Technologies, Inc., Intercomp 
Co. 

19 2015 
Poultry Slaughtering, 
Dressing & Processing 34 4948 

Large:  Golden Pump Poultry Inc., Cargill Kitchen 
Solutions Inc., Jennie-O Turkey Store Inc., Hormel 
Foods Corp., West Central Turkeys Inc., 
Waldbaum Co., ConAgra Foods Inc., Schweigert 
Foods, Sunny Fresh Foods Inc., Downs Foods Co. 

Mid-sized:  Michael Foods Inc. 

20 3714 
Motor Vehicle Parts & 
Accessories 74 4776 

Large:  Lund International Inc., Porous Media 
Corp., Eaton Corp., TRW Automotive (Body 
Control Systems; Electronics), Crenlo LLC, 
Federal-Mogul Corp. 

Mid-sized:  Bobcat Co., Team Industries, 
Cambridge Metals & Plastics Inc., Westin 
Automotive Products, Midwest Electric Products 
Inc., MICO Inc. 

Source: 2008 Harris Minnesota Directory of Manufacturers 

Another source was used to rank SIC codes by total sales. This is shown in Table 10 for all 

companies and in Table 11 for companies with annual sales of $55 million or less. For large 

companies, the categories ranked first and third, in terms of sales, are medical device categories. For 

small and mid-sized companies, two medical device categories are in the top ten, but further down the 

list. Food products comprise the remainder of the top five categories by sales for large companies, but 

no food product categories are in the top ten for small and mid-sized companies. However, feed and 

farm supplies, which are in the food products supply chain, are important categories for small and 

mid-sized businesses. Plastic products is the top sales category for small and mid-sized companies. 

This category is also a large employer in the state, as shown in Table 9 where it is ranked fourth. 

Printing is also large employer that is a top category in terms of sales for small and mid-sized 

companies. Other important categories for small and mid-sized companies are highway and street 

construction, fabricated plate work, and computer peripheral equipment. 

Table 10: SIC Codes Ranked by Total Sales of Minnesota Manufacturing Companies 

Rank SIC 
# of 
Cos. 

Total 
Sales 
($M) Description Companies 

1 3841 10 $25,269 
Surgical and Medical 
Instruments and Apparatus 

3M Co, Ev3 Inc, Gyrus US Holdings Corp, Lake 
Region Manufacturing Inc, Medsource Technologies 
Inc, Gyrus Acmi LP, Minntech Corp, Angeion Corp, 
enpath medical inc, NONIN Medical Inc 

2 5153 5 $17,359 Grain and Field Beans 
CHS Inc, South Central Coop, Coop Hutchin Elevator, 
All-American Co-Op, Progressive Ag Center LLC 

3 3845 6 $16,397 
Electromedical and 
Electrotherapeutic Apparatus 

Medtronic Inc, St Jude Medical Inc, Empi Inc, Compex 
Technologies Inc, AGA Medical Corp, Transoma 
Medical Inc 
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4 2043 2 $12,548 Cereal Breakfast Foods General Mills Inc, Malt-O-Meal Co Inc 

5 2011 4 $9,037 Meat Packing Plants 
Hormel Foods Corp, Rosen's Diversified Inc, Dakota 
Premium Foods, Curly's Foods Inc 

6 2874 2 $6,777 Phosphatic Fertilizers Mosaic Co, Mosaic Global Holdings Inc 

7 2841 2 $5,526 
Soaps and Other Detergents, 
Except Speciality Cleaners  Ecolab Inc, Jacobs Industries Inc 

8 2086 3 $4,615 

Bottled and Canned Soft 
Drinks and Carbonated 
Waters 

PepsiAmericas Inc, Premium Waters Inc, Chas A 
Bernick Inc 

9 3764 1 $3,565 

Guided Missile and Space 
Vehicle Propulsion Units and 
Propulsion Unit Parts Alliant Techsystems Inc 

10 3561 3 $3,512 
Pumps and Pumping 
Equipment Pentair Inc, Diversified Dynamics Corp, Hypro LLC 

Source: Guideline, Selectory 

Table 11: SIC Codes Ranked by Total Sales of Small and Mid-Sized ($15M - $55M) Minnesota 
Manufacturing Companies 

Rank SIC 
# of 
Cos. 

Total 
Sales 
($M) Description Companies 

1 3089 13 $315 Plastics Products, NEC 

UFE Inc, Proto Labs Inc, Rotonics Holding Corp, 
Thermotech Co, Plastech Corp, Reese Enterprises 
Inc, Xerxes Corp, Blow Molded Specialties Inc, 
Natureworks LLC, Juno Inc, RTC Inc, E & O Tool & 
Plastics Inc, Wellington Window Co   

2 3842 6 $177 

Orthopedic, Prosthetic, and 
Surgical Appliances and 
Supplies 

ATS Medical Inc, Capital Safety Inc, Gn Hearing Care 
Corp, Gn US Holdings Inc, Arizant Holdings Inc, 
Arizant Inc 

3 1611 5 $152 

Highway and Street 
Construction, Except 
Elevated Highways 

Southern Minnesota Constr, Crane Creek 
Construction Inc, Mac Management Inc, Tower 
Asphalt Inc, Wm Mueller & Sons Inc 

4 3443 5 $147 
Fabricated Plate Work (Boiler 
Shops) 

Arrow Tank & Engineering Co, Snappy Air Distribution 
Prdts, Pacal LLC, DCI Inc, Deltak LLC 

5 2759 5 $136 Commercial Printing, NEC 
Banyan Incentives Inc, Igh Solutions Inc, Mello Smello 
LLC, Webb Business Promotions Inc, Computype Inc 

6 3577 4 $118 
Computer Peripheral 
Equipment, NEC 

GE Fanuc Intelligent Platforms, Identix Inc, Abraham 
Technical Services Inc, Comtrol Corp 

7 3841 4 $117 
Surgical and Medical 
Instruments and Apparatus 

Minntech Corp, Angeion Corp, enpath medical inc, 
NONIN Medical Inc 

8 2048 5 $116 

Prepared Feed and Feed 
Ingredients for Animals and 
Fowls, Except Dogs and Cats 

Food Waste Solutions LLC, Endres Processing L L C, 
Big Gain Inc, Zinpro Corp, D & D Commodities Limited 

9 5191 4 $114 Farm Supplies 

La Salle Farmers Grain Co, Country Pride Services 
Co-op, Farm Country Co-Op, Farmers Union Oil Co 
Inc 

10 3272 4 $113 
Concrete Products, Except 
Block and Brick 

Hanson Pipe & Products Inc, Fabcon Inc, Fabcon 
LLC, Brown-Wilbert Inc 

Source: Guideline, Selectory 

Minnesotaôs top sectors can be compared to high tech global markets. According to the National 

Science Foundation, ñthe global market for communications equipment is the largest of the high-
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technology marketsé accounting for nearly half of the total output of high-technology industries in 

2005. Pharmaceuticals are the next largest segment, comprising 19%, followed by scientific 

instruments (14%), office machinery and computers (14%), and aerospace (8%).ò
59

 

Identity of Top Companies 

Although the present project focuses on small and mid sized manufacturing companies, larger 

companies have a significant impact on business in Minnesota. The largest manufacturing companies 

ranked by number of employees are listed in Table 12. There are some companies that appear more 

than once because the data used to generate this table included every location as a separate listing. 

Table 12: Top Reported Manufacturing Establishments Ranked by 
Employment 

Rank Company City Employees SIC 

1 3M Co Saint Paul 20000 3841 

2 Avery Weigh-Tronix Fairmont 5288 3596 

3 International Business Rochester 5100 3571 

4 Andersen Corp Inc Bayport 4300 2431 

5 Medtronic Inc Minneapolis 4300 3845 

6 Medtronic Latin America Inc Minneapolis 4300 3845 

7 Hutchinson Technology Inc Hutchinson 3000 3679 

8 Hutchinson Technology Inc Hutchinson 2635 3679 

9 Cenex Inc South Saint Paul 2500 1311 

10 Schwan Food Co Marshall 2500 2038 

11 Swift & Co Worthington 2200 2011 

12 Ford Motor Co Saint Paul 2034 3711 

13 Cargill Inc Wayzata 2000 2011 

14 West Services Inc Saint Paul 2000 2721 

15 Polaris Industries Inc Roseau 1800 3799 

16 3M Co Hutchinson 1700 3695 

17 Rosemount Inc Eden Prairie 1659 3823 

18 Lockheed Martin Corp Eagan 1600 3571 

19 B A E Systems Land & Armaments Minneapolis 1500 3599 

20 Ecolab Inc Saint Paul 1500 2841 

21 Hoffman Enclosures Inc Anoka 1500 3444 

22 Viracon Inc Owatonna 1430 3211 

23 Arden International LLC Lakeville 1385 2038 

24 MTS Systems Corp Eden Prairie 1340 3829 

25 3M Co Saint Paul 1300 3699 

Source: 2008 Harris Minnesota Directory of Manufacturers 
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A different data set was used to generate Table 13, which ranks Minnesota manufacturing companies 

by sales, rather then number of employees. 

Table 13: Minnesota Manufacturing Companies Ranked by Sales 

Rank Company Name SIC City 
# of 
Employees 

Sales 
($M) 

1  3M Co   3841 Saint Paul 20,000 $24,462 

2  CHS Inc   5153 Saint Paul 800 $17,216 

3  General Mills Inc   2043 Minneapolis 1,000 $12,442 

4  Medtronic Inc   3845 Minneapolis 4,300 $12,299 

5  Hormel Foods Corp   2011 Austin 650 $6,193 

6  Mosaic Co   2874 Minneapolis 120 $5,774 

7  Ecolab Inc   2841 Saint Paul 1,500 $5,470 

8  PepsiAmericas Inc   2086 Minneapolis 25 $4,480 

9  St Jude Medical Inc   3845 Saint Paul 650 $3,779 

10  Alliant Techsystems Inc   3764 Minneapolis 216 $3,565 

Source: Guideline, Selectory 

Notably, 3M tops both rankings. Medtronic also has a high ranking on both lists. The latter source 

was also used to identify the largest mid-sized manufacturing companies in Minnesota. These 

companies with the most sales below $55 million are reported in Table 14. 

Table 14: Mid-Sized (< $55M) Minnesota Manufacturing Companies Ranked by 
Sales 

Rank Company Name SIC City 
# of 
Employees 

Sales 
($M) 

1  Lester Building Systems LLC   2452 Lester Prairie 75 $55 

2  Air-Serv Group LLC   3563 Saint Paul 39 $54 

3  Liberty Enterprises Inc   2782 Saint Paul 150 $54 

4  Minnesota Energy Ethanol, LP   2869 Buffalo Lake 26 $53 

5  UFE Inc   3089 Stillwater 80 $53 

6  Clearwater Marine Inc   2599 Saint Cloud 40 $53 

7  Sungard Financial Systems Inc   7374 Hopkins 177 $52 

8  Kohler Mix Specialities Inc   2023 Saint Paul 125 $51 

9  Foldcraft Co   2541 Kenyon 250 $51 

10  Horton Inc   3714 Minneapolis 50 $51 

Source: Guideline, Selectory 
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Intellectual Property Analysis 
 

 

Methodology 

A set of recent patent applications was analyzed to evaluate Minnesotaôs intellectual property 

landscape. The set used included all applications made to the US patent and trademark office 

(USPTO) between January 2007 and May 2008, inclusive, for which at least one inventorôs state was 

Minnesota. This set was comprised of 6,069 patent applications. 

To compare Minnesotaôs patent landscape to that of the rest of the world another patent set was 

generated and analyzed. The set included all applications made to the World Intellectual Property 

Organization (WO) in May 2008. A smaller time span was used to limit the number of patent 

applications so the dataset was of a reasonable size for analysis. This set was comprised of 9,658 

patent applications. 

The two data sets were designed to be representative of recent patent activity. The International 

Patent Classification (IPC) system was used to determine which technologies are strengths for 

Minnesota and globally. IPC codes categorize the topic of a patent. This system employs a hierarchy 

in which a broad classification given by a single letter is subdivided by appending the letter with 

additional digits to define a more refined category. In the present analysis four-digit codes were used 

to provide sufficient specificity. 

Analytical Results 

For both data sets the number of patent applications corresponding to each 4-digit IPC was 

determined, and then the IPCs were ranked by number of patent applications. The union of the top 50 

IPC codes in the Minnesota data set and the top 50 IPC codes in the WO data set is comprised of the 

67 IPC codes listed in Table 15. The IPC codes have been ordered alphabetically so that similar 

technologies are grouped together, and so that the table can easily be used as a key to the figures that 

follow. Since the sizes of the datasets are different, the number of patents in each class has been 

normalized by the total number of patents. 

The ranking is similar for the Minnesota and WO data sets, but there are some important differences. 

Á Pharmaceuticals (A61K) is the top category globally and ranks 6
th
 for Minnesota. 

Á Electric digital data processing (G06F) is key both in Minnesota and globally. 

Á Minnesota has significant strength in medical devices, which comprise half the categories in 

the MN top ten (A61N, A61B, A61F, A61M). 

Table 15: Top 50 MN and WO Technologies by 4-digit IPC 
(MN applications include US patent applications in 2007 and the first five months of 2008. WO 
applications include WIPO patent applications in May 2008.) 

IPC Description 
% MN 
Apps. 

% WO 
Apps. 

A01H 
New Plants or Processes for Obtaining Them; Plant Reproduction by Tissue Culture 
Techniques 1.09 0.11 
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A01K 
Animal husbandry; care of birds, fishes, insects; fishing; rearing or breeding animals, not 
otherwise provided for; new breeds of animals 0.64 0.28 

A01N 
Preservation of bodies of humans or animals or plants or parts thereof; biocides; pest 
repellants or attractants; plant growth regulators 0.28 1.10 

A23L 

Foods, foodstuffs, or non-alcoholic beverages; their preparation or treatment, e.g. cooking, 
modification of nutritive qualities, physical treatment; preservation of foods or foodstuffs, in 
general 0.52 0.74 

A61B Diagnosis; surgery; identification 9.62 4.48 

A61C Dentistry; oral or dental hygiene 0.41 0.50 

A61F 

Filters implantable into blood vessels; prostheses; devices providing patency to, or preventing 
collapsing of, tubular structures of the body, e.g. stents; orthopaedic, nursing or contraceptive 
devices; fomentation; treatment or protection of eyes or ears; bandages, dressings or 
absorbent pads; first-aid kits 6.48 2.45 

A61K Preparations for medical, dental, or toilet purposes 4.27 9.01 

A61L 

Methods or apparatus for sterilising materials or objects in general; disinfection, sterilisation, 
or deodorisation of air; chemical aspects of bandages, dressings, absorbent pads, or surgical 
articles; materials for bandages, dressings, absorbent pads, or surgical articles 0.43 1.14 

A61M 
Devices for introducing media into, or onto, the body; devices for transducing body media or 
for taking media from the body; devices for producing or ending sleep or stupor   4.79 2.05 

A61N Electrotherapy; magnetotherapy; radiation therapy; ultrasound therapy 11.29 0.96 

A63B 
Apparatus for physical training, gymnastics, swimming, climbing, or fencing; ball games; 
training equipment 0.73 0.70 

A63F 
Card, board, or roulette games; indoor games using small moving playing bodies; games not 
otherwise provided for  0.69 0.86 

B01D Separation 1.91 1.25 

B01F Mixing, e.g. dissolving, emulsifying, dispersing 0.43 0.17 

B01J Chemical or physical processes, e.g. catalysis, colloid chemistry; their relevant apparatus 0.41 1.14 

B05B Spraying apparatus; atomizing apparatus; nozzles 0.45 0.27 

B05D Processes for Applying Liquids or other Fluent Materials to Surfaces, in General 1.25 0.32 

B29C 
Shaping or joining of plastics; shaping of substances in a plastic state, in general; after- 
treatment of the shaped products, e.g. Repairing 0.75 1.14 

B32B 
Layered products, i.e. products built-up of strata of flat or non-flat, e.g. cellular or honeycomb, 
form 2.88 0.81 

B60R Vehicles, vehicle fittings, or vehicle parts, not otherwise provided for 0.21 0.94 

B65D 

Containers for storage or transport of articles or materials, e.g. bags, barrels, bottles, boxes, 
cans, cartons, crates, drums, jars, tanks, hoppers, forwarding containers; accessories, 
closures, or fittings therefor; packaging elements; packages  1.01 1.75 

C01B Non-metallic elements; compounds thereof 0.06 0.71 

C02F Treatment of water, waste water, sewage, or sludge  0.39 0.71 

C04B 
Lime; magnesia; slag; cements; compositions thereof, e.g. mortars, concrete or like building 
materials; artificial stone; ceramics; refractories; treatment of natural stone   0.09 0.65 

C07C Acyclic or carbocyclic compounds 0.36 1.55 

C07D Heterocyclic compounds 0.15 3.87 

C07H Sugars; derivatives thereof; nucleosides; nucleotides; nucleic acids 0.43 0.24 

C07K Petides 0.04 1.70 
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C08F 
Macromolecular compounds obtained by reactions only involving carbon-to-carbon 
unsaturated bonds 0.43 0.73 

C08G 
Macromolecular compounds obtained otherwise than by reactions only involving carbon-to-
carbon unsaturated bonds 0.64 0.84 

C08L Compositions of macromolecular compounds 0.13 0.75 

C12N Micro-organisms or enzymes; compositions thereof 0.21 2.19 

C12Q 

Measuring or testing processes involving enzymes or micro-organisms; compositions or test 
papers therefor; processes of preparing such compositions; condition-responsive control in 
microbiological or enzymological processes 0.26 1.51 

C23C 

Coating metallic material; coating material with metallic material; surface treatment of metallic 
material by diffusion into the surface, by chemical conversion or substitution; coating by 
vacuum evaporation, by sputtering, by ion implantation or by chemical vapor deposition, in 
general 0.11 0.66 

E04B 
General building constructions; walls, e.g. partitions; roofs; floors; ceilings; insulation or other 
protection of buildings 0.65 0.29 

E21B 
Earth or rock drilling; making shafts, driving galleries or tunnels; obtaining oil, gas, water, 
soluble or meltable materials or a slurry of minerals from wells 0.11 0.94 

F16H Gearing 0.15 0.75 

F21V 
Functional features or details of lighting devices or systems thereof; structural combinations 
of lighting devices with other articles, not otherwise provided for 0.62 0.36 

G01C 
Measuring distances, levels or bearings; surveying; navigation; gyroscopic instruments; 
photogrammetry or videogrammetry 0.67 0.51 

G01L 
Measuring force, stress, torque, work, mechanical power, mechanical efficiency, or fluid 
pressure 0.52 0.28 

G01N Investigating or analysing materials by determining their chemical or physical properties 1.52 3.76 

G01R Measuring electric variables; measuring magnetic variables 0.90 1.09 

G02B Optical elements, systems, or apparatus 2.23 1.81 

G02F 

Devices or arrangements, the optical operation of which is modified by changing the optical 
properties of the medium of the devices or arrangements for the control of the intensity, color, 
phase, polarization or direction of light; techniques or procedures for the operation thereof; 
frequency-changing; non-linear optics; optical logic elements; optical analogue/digital 
converters 0.49 0.72 

G05B 
Control or regulating systems in general; functional elements of such systems; monitoring or 
testing arrangements for such systems or elements 0.88 0.51 

G06F Electric digital data processing 18.14 8.90 

G06K Recognition of data; presentation of data; record carriers; handling record carriers 1.27 1.03 

G06Q 

Data processing systems or methods, specially adapted for administrative, commercial, 
financial, managerial, supervisory or forecasting purposes; systems or methods specially 
adapted for administrative, commercial, financial, managerial, supervisory or forecasting 
purposes, not otherwise provided for 2.47 2.35 

G06T Image data processing or generation, in general 0.73 0.96 

G08B Signalling or calling systems; order telegraphs; alarm systems 1.03 0.58 

G09G 
Arrangements or circuits for control of indicating devices using static means to present 
variable information 0.45 0.56 

G11B Information storage based on relative movement between record carrier and transducer 1.50 0.86 

G11C Static stores 0.88 0.54 

H01J Electric discharge tubes or discharge lamps 0.17 0.82 
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H01L Semiconductor devices; electric solid state devices not otherwise provided for 2.00 4.44 

H01M 
Processes or means, e.g. Batteries, for the direct conversion of chemical energy into 
electrical energy 0.90 1.76 

H01R 
Electrically-conductive connections; structural associations of a plurality of mutually-insulated 
electrical connecting elements; coupling devices; current collectors 1.20 0.72 

H04B Electric communication technique; transmission 0.52 2.47 

H04J Multiplex communication 1.44 0.55 

H04L Transmission of digital information, e.g. Telegraphic communication 1.61 5.63 

H04M 
Processes or means, e.g. Batteries, for the direct conversion of chemical energy into 
electrical energy 0.47 1.11 

H04N Pictorial communication, e.g. Television 0.79 2.61 

H04Q Electric communication technique; selecting 0.28 2.57 

H04R 
Loudspeakers, microphones, gramophone pick-ups or like acoustic electromechanical 
transducers; deaf-aid sets; public address systems 0.43 0.62 

H05B Electric heating; electric lighting not otherwise provided for 0.17 0.87 

H05K 
Printed circuits; casings or constructional details of electric apparatus; manufacture of 
assemblages of electrical components  0.97 0.73 

Source: Guideline, WIPO, USPTO 

Many patents span more than one category. Table 15 was generated using only the primary IPC code 

for each patent application. Further analysis of the patent data using primary and secondary IPC codes 

was performed to evaluate how various technologies are connected together. For example, a patent 

application for a new MRI unit with embedded software would be categorized both as A61B (which 

includes medical diagnostics) and G06F (which includes software). Guideline used primary and 

secondary IPC codes to map technology connections in both data sets. These connections are 

illustrated graphically in Figure 2 for the Minnesota data set and in Figure 3 for the WO data set. 

Each dot represents a technology as defined by an IPC code. The definitions of each code can be 

found by referring to Table 15. The distance between dots indicates how closely related the 

technologies are and lines between the dots indicate connections. A cluster of technologies may be 

driven by a few large players or many small/medium players. 

Comparing the two figures, several conclusions can be drawn. 

Å Minnesota has some strength in G01N (investigating or analyzing materials by determining 

their chemical or physical properties), but this is connected mainly to traditional 

chemical/physical processes (i.e., B01J) rather than emerging analytics in biotechnology 

areas, i.e., micro-organisms, enzymes, etc.  

Å Minnesota is weak in H04N (pictorial communications) because there are no connections to 

supporting technologies, such as G11B (data storage), G06T (image processing), and G09G 

(circuit/control for image presentation). 

Å Minnesota is very weak in A61K (pharmaceutical/cosmetic preparation) because there are no 

supporting organic fine chemicals, i.e., C07K (petides), C07C (acyclic or carbocyclic 

compounds), and C07D (heterocyclic compounds). 
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Å Minnesota has some semiconductor technologies (H01L) and supporting vacuum thin film 

technologies (C23C), but there is a general lack of companies and technology depth/breadth. 

This may impact the stateôs ability to participate in certain emerging semiconductor areas, 

such LEDs and solar cells/modules. 

Å Minnesota is strong in B32B (layered products) because itôs well supported by B29C (plastic 

joining), B05D (process of applying liquids to surfaces), and C07 (organic macromolecular 

compounds). 

Å In the WO data set, G06T (image data processing) is closely linked to H04N (pictorial 

communication), A61B (diagnostic medical devices) and A61N (therapeutic medical 

devices), which are among Minnesotaôs strengths. Therefore, there should be opportunities 

for Minnesota to better develop imaging processing and display products linked to medical 

devices. 
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Figure 2: Technology Connectivity in Minnesota 

 

Source: Guideline 
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Figure 3: Global Technology Connectivity 

 

Source: Guideline 
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USPTO Data 

In addition to the Guideline comparison of recent Minnesota and WO patent applications, a USPTO 

analysis of US patents from 2003 to 2007 highlights Minnesotaôs strengths.
60

 The USPTOôs analysis 

compared each stateôs patent activity in a given area to that of other states. For each US Patent Class 

Code the states were ranked from one to fifty. Minnesota was ranked first in two areas: ñGas 

Separationò and ñAbrasive Tool Making Process, Material, or Composition.ò Table 16 shows the 26 

US Patent Class Code areas in which Minnesota ranked among the top five. In addition to 

determining how the states compared to each other, the USPTO determined which technology areas 

were most important nationwide. This ranking of technologies is reported in the column ñNational 

Rank of Importance.ò It indicates that Minnesotaôs technology strengths are not always in important 

areas. For example, the two areas mentioned above for which Minnesota is ranked highest are only 

numbers 210 and 287 in national importance. On the other hand, Minnesota is ranked second in 

ñSurgeryò which is 8
th
 in national importance. Thus, in this area the state has strength in a key 

technology.  

Table 16: Minnesota Technology Strength Compared to Other US States  
(Based on US and MN Patents Granted, 2003-2007) 

US 
Patent 
Class 

Class Title 
# US 
Patents 

# MN 
Patents  

MN Rank 
National Rank 
of Importance 

55 Gas Separation 406 67 1 210 

51 
Abrasive Tool Making Process, Material, or 
Composition 145 38 1 287 

128 Surgery (includes Class 600) 6355 595 2 8 

604 Surgery (Medicators and Receptors) 3700 302 2 31 

360 Dynamic Magnetic Information Storage or Retrieval 3427 564 2 34 

607 Surgery: Light, Thermal, and Electrical Application 2500 789 2 46 

623 
Prosthesis (i.e., Artificial Body Members), Parts 
Thereof, or Aids and Accessories Therefor 2397 222 2 49 

426 
Food or Edible Material: Processes, Compositions, 
and Products 1320 138 2 86 

602 Surgery: Splint, Brace, or Bandage 606 55 2 162 

606 Surgery (instruments) 4441 335 3 23 

430 
Radiation Imagery Chemistry: Process, 
Composition, or Product Thereof 2233 188 3 55 

800 
Multicellular Living Organisms and Unmodified Parts 
Thereof and Related Processes 2184 197 3 59 

451 Abrading 1897 116 3 65 

510 

Cleaning Compositions for Solid Surfaces, Auxiliary 
Compositions Therefor, or Processes of Preparing 
the Compositions 1032 78 3 104 

43 Fishing, Trapping, and Vermin Destroying 891 55 3 118 

428 Stock Material or Miscellaneous Articles 5412 404 4 12 

73 Measuring and Testing 4633 271 4 20 



Intellectual Property Analysis 

Page 36 

Ashley James, In-Depth Research Services Minnesota Technology Landscape Overview 
© 2008 Guideline, Inc. All rights reserved.  December 22, 2008 

717 
DP: Software Development, Installation, and 
Management (Data Processing) 1968 103 4 63 

180 Motor Vehicles 1132 62 4 100 

114 Ships 1058 54 4 102 

414 Material or Article Handling 978 49 4 110 

404 Road Structure, Process, or Apparatus 543 33 4 171 

156 
Adhesive Bonding and Miscellaneous Chemical 
Manufacture 2220 114 5 56 

264 
Plastic and Nonmetallic Article Shaping or Treating: 
Processes 1987 121 5 62 

425 
Plastic Article or Earthenware Shaping or Treating: 
Apparatus 850 44 5 128 

95 Gas Separation: Processes 655 45 5 153 

Source: Guideline, USPTO 

Another way to look at the USPTO data is to see how Minnesota fares compared to other states in the 

technology areas of greatest national importance. This is shown in Table 17 for the top ten technology 

areas of national importance. This also indicates that ñSurgeryò is a key strength for Minnesota. Other 

technologies that show Minnesota in the top ten are ñData Processing: Database and File 

Management or Data Structuresò and ñSynthetic Resins or Natural Rubbers.ò In the other areas 

Minnesota is above average, but not a stand-out participant. 

Table 17: Minnesota Technology Ranking for Nationally Important Technologies 

(Based on US and MN Patents Granted, 2003-2007) 

US 
Patent 
Class 

Class Title 
# US 
Patents 

# MN 
Patents 

MN Rank 
National 
Rank of 
Importance 

424 
Drug, Bio-Affecting and Body Treating Compositions 
(includes Class 514) 15817 294 17 1 

438 Semiconductor Device Manufacturing: Process 10713 88 16 2 

435 Chemistry: Molecular Biology and Microbiology 8947 120 17 3 

370 Multiplex Communications 8819 96 17 4 

257 
Active Solid-State Devices (e.g., Transistors, Solid-
State Diodes) 8459 107 14 5 

455 Telecommunications 6794 54 19 6 

709 
Multicomputer Data Transferring (Electrical 
Computers and Digital Processing Systems) 6713 134 11 7 

128 Surgery (includes Class 600) 6355 595 2 8 

707 
DP: Database and File Management or Data 
Structures (Data Processing) 5872 232 6 9 

520 
Synthetic Resins or Natural Rubbers (includes 
Classes 520-528) 5765 282 7 10 

Source: Guideline, USPTO 
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Minnesota IP Strengths and Leaders 

Table 18 presents Minnesotaôs intellectual property strengths and the leading companies in each area. 

Guidelineôs assessment of Minnesotaôs strengths is based on the difference between the fraction of 

patent applications in a given category in MN dataset and the fraction of patent applications in the 

same category in the WO dataset. Additionally, the USPTO data was used.
 61

 

A number of conclusions can be drawn. 

Á Minnesota is developing gas separation and abrasive tool technologies, though the rest of the 

nation doesnôt consider them high priority. 

Á All A61 (surgery) groups are important based on USPTO data. Minnesota is doing well in 

these areas and needs to maintain its leadership. 

Á Minnesota is leading the way in prosthesis technologies. 

Á Minnesota is leading the way in dynamic magnetic storage technologies. 

Á Minnesota is leading in food/edible material processing and manufacturing. This area is not 

an emerging technology area, nor an area of highest strength relative to other categories. 

Á Minnesota has some strength in plant husbandry and technologies to produce new plants; this 

is an area with further potential. 

Á Minnesota has strength in developing and manufacturing cleaning solutions, though the area 

is not considered emerging technology. 

Á Minnesota is strong in software development, installation, and management.  

Á Minnesota is also strong in database and file management or data structures. 

Á According to the USPTO data 2003-2007, Minnesota is strong in measuring & testing 

technologies (US Class 73). However, comparison with the WO (IPC G01N) in recent filings 

shows that Minnesotaôs activities have been declining a bit recently. 

Á Minnesota has strength in layered products built-up of flat or non-flat strata. 

Á Minnesota has strength in adhesive bonding technologies, coating processes, and resin 

technologies. 

Á Minnesotaôs strength in abrading/abrasive technologies can be attributed primarily to 3M. 

Minnesota is weak in the following emerging areas. 

Á Drug, bio-affecting and body treating compositions; pharmaceuticals; cosmetics 

Á Molecular biology and microbiology, including micro-organisms, enzymes, petides, etc., and 

sterilization technologies 

Á Organic fine chemicals 

Á Semiconductor device manufacturing processes 

Á Active solid-state devices (e.g., transistors, solid-state diodes) 
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Á Telecommunications; including selecting & transmitting 

Á Multiplex communications 

Á Multicomputer data transferring (electrical computers and digital processing systems) 

Á Graphic data analysis/presentation 

Á Plant/crop/human body protecting/preserving technologies  

Á Battery technologies 
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Table 18: MN Intellectual Property Strengths 

IPC Description Category MN Mid-Tier Players MN Leaders WO Leaders Remarks 

Significant Strength 

G06F Electric digital data processing 

Data processing 

Information 
Technology 

OTC/SPX; Digital River; 
Transurety; Cassat; Stratasys; 
VOCO; Lawson Software; 
Diebold Self-Service Systems; 
Gearworks; Secure Computing 

IBM; Honeywell; 
Fisher-
Rosemount; 
Micron Tech; 3M 

IBM; Nokia; 
Microsoft; 
Philips; Motorola 

WO strength; Both WO and 
USPTO data show that MN 
is strong in software 
development, installation, & 
management 

A61N 
Electrotherapy; magnetotherapy; 
radiation therapy; ultrasound therapy 

Surgery 

Medical Engineering 

AMS Research; Transoma 
Medical; Quan Emerteq; 
Travanti Pharma; Leptos 
Biomedical; EnteroMedics; 
Apnex Medical 

Medtronic; 
Cardiac 
Pacemakers (now 
BSX); CVRx 

Medtronic; 
Philips; Cardiac 
Pacemakers; 
Second Sight 
Medical 
Products; St. 
Jude Medical 

Both WO & USPTO data 
show that MN is strong in all 
medical devices and surgery 
technology and 
manufacturing 

A61B Diagnosis; surgery; identification 

Surgery 

Medical Engineering 

Zimmer Spine; AMS Research; 
Endothelix; Acorn 
Cadiovascular; Anulex 
Technologies; Cardia Inc. 

Medtronic; 
Cardiac 
Pacemakers; 
BSX; St. Jude 
Medical 

Philips; Warsaw 
Orthopedic; 
BSX; Abbott 
Diabetes Care; 
Wilson-Cook 
Medical 

WO strength; Both WO & 
USPTO data show that MN 
is strong in all medical 
devices and surgery 
technology and 
manufacturing 

A61F 

Filters implantable into blood vessels; 
prostheses; devices providing 
patency to, or preventing collapsing 
of, tubular structures of the body, e.g. 
stents; orthopaedic, nursing or 
contraceptive devices; fomentation; 
treatment or protection of eyes or 
ears; bandages, dressings or 
absorbent pads; first-aid kits 

Surgery 

Medical Engineering 

Acorn Cardiovascular; AMS 
Research; SurModics; Arizant 
Healthcare; ev3; Restore 
Medical 

BSX; Medtronics; 
Zimmer Spine; 
Acorn 
Cardiovascular; 
3M 

P&G; BSX; Uni-
Charm; SCA 
Hygiene; 
Apneon 

WO strength; Both WO & 
USPTO data show that MN 
is strong in all medical 
devices and surgery 
technology and 
manufacturing 

A61M 

Devices for introducing media into, or 
onto, the body; devices for 
transducing body media or for taking 
media from the body; devices for 
producing or ending sleep or stupor   

Surgery 

Medical Engineering 

CHF Solutions; Advanced 
Circulatory Systems; AMS 
Research; Possis 

BSX; Medtronics; 
Smiths Medical 
MD; Entellus 
Medical; Starfire 
Medical; ev3 Inc. 

Becton 
Dickinson; BSX; 
Adv Medical 
Optics; 
Medtronic 

WO strength; Both WO & 
USPTO data show that MN 
is strong in all medical 
devices and surgery 
technology and 
manufacturing 

B32B 

Layered products, i.e. products built-
up of strata of flat or non-flat, e.g. 
cellular or honeycomb, form 

Plastic shaping/ 
forming 

Surfaces, coating - 
laminates 

Conwed Plastics; Travel Tags; 
Tru Vue; Entegris; Safe 
Reflections 

3M; KC; Valspar 
Sourcing; 
Seagate; Tetra 
Laval; Imation; 
BSX 

KC; Honeywell; 
P&G 

Relative to both WO & US 
records, MN is strong in 
plastic layered product 
technologies and 
manufacturing 
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Table 18: MN Intellectual Property Strengths 

IPC Description Category MN Mid-Tier Players MN Leaders WO Leaders Remarks 

Good Strength 

A01H 

New Plants or Processes for 
Obtaining Them; Plant Reproduction 
by Tissue Culture Techniques 

Plant 
husbandry/Multicellu
ar living organism 

Agriculture, food Cargill 

Monsanto Tech; 
Syngenta 
Participations; 
Pioneer Hi-
Bred/DuPont 

Suzano Papel E 
Celulose 

MN is at least in parity with 
WO, but strong compared to 
most other states; however 
we lack mid-tier players in 
this category 

B05D 

Processes for Applying Liquids or 
other Fluent Materials to Surfaces, in 
General 

Coating processes 

General 
technological 
processes - coating 
processes 

Valspar Sourcing; Cymbet; 
Ecolab; Nanocopoeia 3M; Imation 

PPG Industries 
Ohio; Musashi 
Engineering; 
DuPont 

MN is at least in parity with 
WO, but good compared to 
most other states 

H04J Multiplex communication 

Multiplex 
communication 

Audiovisual 
technology Fisher-Rosemount 

ADC Telecom; 
Honeywell; IBM; 

Huawei 
Technologies; 
Motorola; 
Fujitsu; Ericsson 

Although this is a very 
important national tech 
category, MN only ranks 
#17 in the US and lacks 
mid-tier players in 
tech/manufacturing 
development 

B01D Separation 

Gas/liquid 
separation 

Environmental, 
pollution 

Dynamic Air; Ecolab; New Bio 
E Systems; Phillips Plastics Donaldson; 3M 

NGK; BASF; 
Catepillar; 
Praxair; 
Donaldson 

MN ranks high in gas 
separation technology 
relative to other states. 
There are also quite a few 
mid-size companies 
participating in this area 

G11B 

Information storage based on relative 
movement between record carrier 
and transducer 

Dynamic magnetic 
information storage 
or retrieval 

Audiovisual 
technology 

Hutchinson Technology; 
Hitachi Global Storage 
Development Lab; Advanced 
Research Corporation; 
Wavecrest Corp; NVE Corp Seagate; Imation 

Pioneer; 
Samsung; 
Philips; 
Matsushita 

MN is at least in parity with 
WO, but significantly 
stronger than most other 
states in terms of magnetic 
media only 

G02B 
Optical elements, systems, or 
apparatus 

Optical systems & 
elements 

Optics Travel Tags 

3M; ADC 
Telecom; 
Honeywell 

Corning Cable; 
Minolta; Philips; 
Nikon; Sharp; 
Olympus 

WO strength; MN has good 
strength in optical 
technology, but lacks mid-
tier innovators 

Fair Strength 

H01R 
Electrically-conductive connections; 
structural associations of a plurality of 

Electrical connectors 
Watlow Electric Manufacturing; 

ADC Telecom; 
General FCI; Molex; Tyco 

MN ranks #7 in the US and 
is average compared to 
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Table 18: MN Intellectual Property Strengths 

IPC Description Category MN Mid-Tier Players MN Leaders WO Leaders Remarks 

mutually-insulated electrical 
connecting elements; coupling 
devices; current collectors 

Electrical devices - 
electrical 
engineering 

Ergotron Dynamics; 
Seagate 

Electronics WO, could be doing more in 
this area 

G08B 
Signalling or calling systems; order 
telegraphs; alarm systems 

Signals & indicators 

Analysis, 
measurement, 
control Zareba Security; NVE Corp 

Honeywell; 3M; 
IBM; D B 
Industries 

Motorola; 
Corning Cable 
Systems 

MN is average in both WO 
and US records; there are 
few companies in this area 

G06Q 

Data processing systems or methods, 
specially adapted for administrative, 
commercial, financial, managerial, 
supervisory or forecasting purposes; 
systems or methods specially 
adapted for administrative, 
commercial, financial, managerial, 
supervisory or forecasting purposes, 
not otherwise provided for 

Data processing: 
financial, etc. 

Analysis, 
measurement, 
control 

Grocery Shopping Network; 
Ideals Inc; Bellacor.com; 
Unisys; Best Vendor 
Management; Meyers Printing 
Co; Mobilocity 

Digital River; IBM; 
3M; Target 
Brands 

Google; Philips; 
Microsoft; Nokia; 
IBM 

WO strength; MN ranks #17 
in the US and is average in 
WO 

G05B 

Control or regulating systems in 
general; functional elements of such 
systems; monitoring or testing 
arrangements for such systems or 
elements 

DP: Generic control 
systems or specific 
applications 

Analysis, 
measurement, 
control CyberOptics; Datakey; Exlar 

Honeywell; 
Fisher-
Rosemount; IBM 

Fisher-
Rosemount; 
Robert Bosch; 
Siemens 

MN ranks #8 in the US and 
is average in WO. There 
aren't many mid/small 
companies in this area 

G11C Static stores 

Static information 
storage & retrieval 

Information 
technology NONE 

IBM; Honeywell; 
Micro Tech; NVE; 
Seagate 

Sandisk; Micron 
Tech; Atmel 

MN ranks #8 in the US and 
is average in WO. There 
aren't any companies in this 
area 

G06K 

Recognition of data; presentation of 
data; record carriers; handling record 
carriers 

Fax/register and 
static presentation of 
data 

Information 
technology 

OTC/SPX; WaterStrike; Facet 
Technology 

Honeywell; Target 
Brands; 3M; 
Corel; IBM 

Symbolic 
Technologies; 
Rexee; SanDisk; 
Siemens 

MN ranks #10 in the US and 
is average in WO 

H05K 

Printed circuits; casings or 
constructional details of electric 
apparatus; manufacture of 
assemblages of electrical 

Connectors & 
insulators; electrical 
systems & devices 

Electrical devices - 
General Dynamics 

IBM; ADC 
Telecom; Imation; 
Deere & Co. 

Matsushita; 
Siemens 

MN ranks #8-9 in the US 
and is average in WO; lacks 
players 
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Table 18: MN Intellectual Property Strengths 

IPC Description Category MN Mid-Tier Players MN Leaders WO Leaders Remarks 

components  electrical 
engineering 

G01C 

Measuring distances, levels or 
bearings; surveying; navigation; 
gyroscopic instruments; 
photogrammetry or videogrammetry 

Optics: measuring & 
testing 

Analysis, 
measurement, 
control NONE 

Honeywell; 
Rosemount 
Aerospace 

Robert Bosch; 
Pioneer 

MN is #7 in the US, but is 
dominated by a couple of 
players 

A63B 

Apparatus for physical training, 
gymnastics, swimming, climbing, or 
fencing; ball games; training 
equipment 

Exercise devices 

Consumer goods & 
equipment 

Cybex International; 
Landscape Structure; 
Crestliner/Brunswick; Par Aide 
Products Target Brands 

Power Plate Intl; 
Nike 

MN is #12 and this is a me-
too industry 

Low Strength 

G06T 
Image data processing or generation, 
in general 

Computer graphics 
processing & visual 
displays 

Information 
technology Stratasys UGS Corp. 

Philips; 
Thomson; Agfa 
Healthcare; IBM; 
Siemens Medical  

A63F 

Card, board, or roulette games; 
indoor games using small moving 
playing bodies; games not otherwise 
provided for  

Amusement devices: 
games 

Consumer goods & 
equipment AEON Gaming 

Shuttle Master; 
Shredder Games 

WMS Gaming; 
ID Interactive 
LLC; Shuffle 
Master  

H01L 

Semiconductor devices; electric solid 
state devices not otherwise provided 
for 

Semiconductor 
device 
manufacturing 
process 

Semiconductors 

BSX; Northern Lights 
Semiconductor; Polar 
Semiconductor 

IBM; 3M; 
Honeywell 

UC; IBM; 
Freescale; 
Tokyo Electron; 
TI; Applied 
Materials  WO strength 

H04L 
Transmission of digital information, 
e.g. Telegraphic communication 

Telegraphy; 
error/fault data 
handling 

Telecommunications 
Hunt Technologies; EF 
Johnson; QLogic;  

IBM; Honeywell; 
ADC Telecom 

Nokia; Huawei; 
Qualcomm; 
Ericsson; Alcatel 
Lucent WO strength 

B65D 

Containers for storage or transport of 
articles or materials, e.g. bags, 
barrels, bottles, boxes, cans, cartons, 
crates, drums, jars, tanks, hoppers, 

Misc. containers 

Handling, printing 

Target Brands; Cummins 
Power Generation/Onan; Tubs 
Inc; Warner Manufacturing; 
McNeilus Truck & 

3M; Entegris; 
Quadion Corp; 
General Hospital 

P&G; Graphic 
Packaging Intl; 
Meadwestvaco; 

WO strength 
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Table 18: MN Intellectual Property Strengths 

IPC Description Category MN Mid-Tier Players MN Leaders WO Leaders Remarks 

forwarding containers; accessories, 
closures, or fittings therefor; 
packaging elements; packages  

Manufacturing; Minnesota 
Thermal Science 

Supply Henkel 

G01N 

Investigating or analysing materials 
by determining their chemical or 
physical properties 

Measuring & testing 

Analysis, 
measurement, 
control 

IMI Cornelius; ULVAC-PHI; 
MSP Corp; NVE; Facet 
Technology; PPT Vision 

3M; Honeywell; 
Cummins Power; 
MTS Systems 

Philips; Agency 
for STR; 
Olympus; 
Honeywell; 
Minolta WO strength 

A61K 
Preparations for medical, dental, or 
toilet purposes 

Drug, bio-affecting & 
body treating 
compositions 

Pharmaceuticals, 
cosmetics 

CIMA Labs; SurModics; Alwyn 
Company; LKT Laboratories; 
Amerilab Technologies; Matrix 
Medical; Brennen Medical; 
Camas Inc; Cargill; SarTec; 
CNS (part of GSK) 

3M; UM; Mayo; 
CIMA Labs; Dial; 
Medtronic 

Merck; UC; 
Novartis; Wyeth; 
P&G 

WO strength; This category 
is #1 importance in the US 
and MN ranks #17 

G01R 
Measuring electric variables; 
measuring magnetic variables 

Electricity: 
measuring & testing 

Analysis, 
measurement, 
control Celadon Systems 

IBM; Honeywell; 
Micron Tech; IBM 

Philips; 
Advantest; NXP; 
Tektronix  

H04N 
Pictorial communication, e.g. 
Television 

Television 

Telecommunications Lifetouch; ADDvertisement 

ADC Telecom; 
IBM; Honeywell; 
Seagate 

LG Electronics; 
Thomson; 
Qualcomm; 
Samsung WO strength 

B29C 

Shaping or joining of plastics; 
shaping of substances in a plastic 
state, in general; after- treatment of 
the shaped products, e.g. Repairing 

Plastic articles 

Material processing 

Steinel America; DataCard; 
AMS Reseach; Entegris; 
NatureWorks 

3M; BSX; 
Stratasys 

EOS GmbH; 
Minolta; Husky 
Injection Molding  

H01M 

Processes or means, e.g. Batteries, 
for the direct conversion of chemical 
energy into electrical energy 

Chemsitry: electrical 
current processing 
apparatus, product, 
or process 

Electrical devices - 
electrical 
engineering 

Starkey Laboratories; Water 
Gremlin 

3M; Honeywell; 
Medtronic 

Toyota; LG 
Chem; 
Matsushita; 
Honda; Ballard 
Power WO strength 

Insignificant Strength 

C12N 
Micro-organisms or enzymes; Chemistry: 

NONE UM; BioE; Cargill 
Ceres; Kagawa 

WO strength 
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Table 18: MN Intellectual Property Strengths 

IPC Description Category MN Mid-Tier Players MN Leaders WO Leaders Remarks 

compositions thereof molecular biology & 
microbiology 

Biotechnology 

U; DuPont; 
Ajinomoto; DSM; 
BASF 

E21B 

Earth or rock drilling; obtaining oil, 
gas, water, soluble or meltable 
materials or a slurry of minerals from 
wells 

Boring or 
penetrating the earth 

Civil engineering, 
building, mining NONE Schlumberger 

Baker Hughes; 
Schlumberger; 
Prad R&D; Shell; 
Halliburton 
Energy Services  

C07C Acyclic or carbocyclic compounds 

Chemistry of 
hydrocarbon 
compounds 

Organic fine 
chemistry NONE 

Novus Energy; 
3M; Battelle; 
Cargill 

DuPont; BASF; 
Cadila 
Healthcare; 
Shell; Albemarle WO strength 

C07K Petides 

Natural 
resinsépetides 

Organic fine 
chemistry NONE Mayo 

Genetech; 
Amgen; 
Zymogenetics; 
Novartis WO strength 

C12Q 

Measuring or testing processes 
involving enzymes or micro-
organisms; compositions or test 
papers therefor; processes of 
preparing such compositions; 
condition-responsive control in 
microbiological or enzymological 
processes 

Chemistry: 
molecular biology & 
microbiology 

Biotechnology NONE Mayo 

UC; 
Epigenomics; U 
of Florida; OSU WO strength 

B01J 

Chemical or physical processes, e.g. 
Catalysis, colloid chemistry; their 
relevant apparatus 

Chemical or physical 
processes 

Chemical industry & 
petrol industry, basic 
materials chemistry NONE 

KC; 3M; Gas 
Technologies 

UOP; BASF; 
Shell; Dow  

A61L 

Methods or apparatus for sterilising 
materials or objects in general; 
disinfection, sterilisation, or 
deodorisation of air; chemical aspects 
of bandages, dressings, absorbent 
pads, or surgical articles; materials 

Disinfecting, 
perserving, 
deodorizing, or 
sterilizing 

Medical engineering SurModics 
BSX; 3M; Ecolab; 
Medtronic 

BSX; SCA 
Hygiene; 
Medtronic; KC;   
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Table 18: MN Intellectual Property Strengths 

IPC Description Category MN Mid-Tier Players MN Leaders WO Leaders Remarks 

for bandages, dressings, absorbent 
pads, or surgical articles 

H04Q 
Electric communication technique; 
selecting 

Pulse/digital 
communications 

Telecommunications NONE 

ADC Telecom; 
Fisher-
Rosemount 
Systems; 
Honeywell 

Qualcomm; 
Motorola; 
Huawei; Nokia; 
Ericsson WO strength 

H04B 
Electric communication technique; 
transmission 

Pulse/digital 
communications 

Telecommunications 

DSP Control Group; Network 
Instruments; Geissler 
Technologies 

ADC Telecom; 
3M; Honeywell; 
IBM; Fisher-
Rosemount 

Qualcomm; 
ETRI; Samsung; 
Ericsson; 
Motorola WO strength 

H04M Telephonic communication 

Telephonic 
communication 

Telecommunications 3M; Honeywell; Gearworks 
ADC Telecom; 
IBM; Symbian 

Motorola; Nokia; 
Sony Ericsson; 
Huawei 
Technologies  

C07D Heterocyclic compounds 

Organic compounds 

Organic fine 
chemistry NONE 

3M; Graceway 
Pharm 

Wyeth; Roche; 
Astrazeneca; 
Novartis; BMS; 
Pfizer WO strength 

A01N 

Preservation of bodies of humans or 
animals or plants or parts thereof; 
biocides; pest repellants or 
attractants; plant growth regulators 

Plant protecting; 
drug bio-affecting 
and body treating 

Chemical industry 
and petrol industry, 
basic materials 
chemistry King Technology; Minntech 3M 

Syngenta 
Participations; 
BASF; Bayer; 
Merck  

B60R 
Vehicles, vehicle fittings, or vehicle 
parts, not otherwise provided for 

Land vehicles: 
bodies & tops 

Transport IBM; Carry You 3M 

Autoliv 
Development; 
Toyota; Renault; 
Daimler; Key 
Safety Systems; 
Takata  

Source: Guideline 
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Segmentation of Minnesotaôs Manufacturing Regions 
 

 

Overview 

Guideline segmented Minnesota into nine regions by county, which are summarized in Table 19 and 

illustrated in Figure 4. The regions were selected to isolate the twin cities and to balance the regions 

in greater Minnesota, in terms of the number of manufacturing companies in each region, per the data 

in the MN Manufacturers database. 

Á Hennepin and Ramsey counties comprise a single region (Urban Twin Cities) since there are 

a large number of companies in those counties. 

Á The other five counties that are generally taken to comprise the metro area (Anoka, 

Washington, Dakota, Scott and Carver) comprise another region with a large number of 

companies (Suburban Twin Cities). 

Á The other regions were selected to have roughly the same number of companies in each 

region, within the constraints of defining the regions with contiguous counties. 

Á It can be seen from the table below that Urban TC and Suburban TC together account for 

close to 60% of the stateôs total manufacturing workforce, while the other regions each 

account for 4-8% of the total. 

Á Clustering of the whole state indicates that companies based in the Urban and Suburban TC 

regions tend to focus their manufacturing operations around the metropolitan areas and only 

extend as far as the Central region, which acts as a conduit connecting operations in S 

Central, SW, E Central, and NE. 

Á SEôs manufacturing operations are connected closely to the S Central region. 

Á Finally, NW is somewhat ñisolatedò with virtually no manufacturing operation links with 

other regions. 

Table 19: Regional Manufacturing Employment Statistics 

Region Counties 
Number of 

Manufacturing 
Companies 

Number of 
Manufacturing 

Employees 

% of MN 
Manufacturing 
Employment 

Urban TC Hennepin, Ramsey 3,966 218,556 42% 

Suburban 
TC 

Anoka, Washington, Dakota, Scott, Carver 1,887 85,054 16% 

S Central 
Blue Earth, Faribault, Freeborn, McLeod, Nicollet, 
Rice, Sibley, Le Sueur, Steele, Waseca 

754 41,598 8% 

SE 
Dodge, Fillmore, Goodhue, Houston, Mower, 
Olmsted, Wabasha, Winona 

650 37,612 7% 

Central Benton, Kandiyohi, Meeker, Morrison, Stearns, Todd 757 35,567 7% 

SW 

Big Stone, Brown, Chippewa, Cottonwood, Jackson, 
Lac Qui Parle, Lincoln, Lyon, Martin, Murray, Nobles, 
Pipestone, Pope, Redwood, Renville, Rock, Stevens, 
Swift, Traverse, Watonwan, Yellow Medicine 

791 34,034 7% 
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NW 

Becker, Beltrami, Cass, Clay, Clearwater, Douglas, 
Grant, Hubbard, Kittson, Lake of the Woods, 
Mahnomen, Marshall, Norman, Otter Tail, 
Pennington, Polk, Red Lake, Roseau, Wadena, 
Wilkin 

725 26,118 5% 

NE 
Aitkin, Carlton, Crow Wing, Cook, Itasca, 
Koochiching, Lake, St. Louis 

849 23,186 4% 

E Central 
Chisago, Isanti, Kanabec, Mille Lacs, Pine, 
Sherburne, Wright 

754 18,594 4% 

Grand 
Total 

 11,133* 520,000-521,000 100% 

*10,972 after removing overlaps 

Source: Guideline 

Figure 4: Segmentation of Minnesotaôs Geographic Manufacturing Regions 

 

Source: Guideline 
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Major Manufacturing SIC Codes 

Table 20 shows the SIC code distribution for MNôs manufacturing industries and the leading 

manufacturers per SIC code.  

It can be seen that except for Groups 26, 29, 31, 10, 14, 67 and 13, most of the manufacturing 

industries are somewhat fragmented, i.e., with an Employment Concentration (EC)
1
 less than 40%. 

However, it will be seen in our subsequent analysis that regional manufacturing employment markets 

tend to be concentrated for many SIC groups. In other words, regional manufacturing industries tend 

to be dominated by a few players.  

Overall, the largest category, SIC 35 (Industrial & Commercial Machinery & Computer Equipment), 

employs significantly more people than the next largest category, SIC 27 (Printing, Publishing, & 

Allied Industries). SIC groups 27, 20, 36, 34, 38 and 30 are all in the 50,000-70,000 employee range. 

SIC groups 24, 26, 37, 28, and 50, each employ between 20,000 and 30,000 manufacturing workers.

                                                      

1
 For a specific SIC, the Employment Concentration (EC) is defined as the percentage of the total 

manufacturing workforce employed by the top four manufacturers within the region. An EC > 40% indicates a 

concentrated employment market, whereas an EC < 40% indicates a fragmented employment market. 
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Table 20: Overall Minnesota Manufacturing Employment per SIC 

2-digit 
SIC 

Description 
No. of 

Employees 
No. of 

Companies 

No. Employed by Top 
4 Employers in the 

SIC 
EC Leading Manufacturers 

35 
Industrial & Commercial Machinery & 
Computer Equipment 

93439 2300 12100 12.95% 
IBM; 3M; Hutchinson Technology; Seagate 
Technology; Cummins Power Generation; Graco; 
Honeywell. 

27 Printing, Publishing, & Allied Industries 70726 1528 19600 27.71% 
Thomson Reuters; R. R. Donnelley & Sons; 
Brown Printing; Minncor Industries. 

20 Food & Kindred Products 65828 834 12200 18.53% 
Jennie-O Turkey Store; Cargill; Schwan Food; 
General Mills; Gold'N Plump Poultry. 

36 
Electronic & Other Electrical Equipment & 
Components, Except Computer Equipment 

59212 550 7010 11.84% 
Benchmark Electronics; Honeywell; Electrolux; 
Rosemount. 

34 
Fabricated Metal Products, Except 
Machinery & Transportation Equipment 

58227 1426 7380 12.67% Andersen Windows; Hutchinson; Graco; BAE. 

38 
Measuring, Analyzing, & Controlling 
Instruments; Photographic, Medical & 
Optical Goods; Watches & Clocks 

54288 490 11410 21.02% 
Boston Scientific; 3M; Hutchinson Technology, 
Honeywell; Starkey Labs. 

30 Rubber & Miscellaneous Plastics Products 50844 711 13300 26.16% 
3M; Lawson Software; Alternatives Creative Print 
Production; Entegris; Merrill Corp. 

24 Lumber & Wood Products, Except Furniture 28532 862 7700 26.99% 
Andersen Windows; Marvin Windows & Doors; 
Woodcraft Industries; Dura Supreme. 

26 Paper & Allied Products 26253 208 12775 48.66% 
3M; Carlson Craft; Boise; Sappi Fine Paper of 
N.A.; Accessability. 

37 Transportation Equipment 24088 415 5450 22.63% 
Polaris Industries; Arctic Cat; Cirrus Design; 
Tennant; Ford; Goodrich S & IS. 

28 Chemicals & Allied Products 22298 533 4725 21.19% 
3M; Ecolab; Minncor Industries; Tennant; 
Beckman Coulter; CHS. 

50 Wholesale Trade-durable Goods 20801 847 3330 16.01% Digi-Key; Ziegler; Imation; Fastenal; Ferguson. 

32 Stone, Clay, Glass, & Concrete Products 16013 520 3600 22.48% Viracon; USG Interiors; Cold Spring Granite. 

33 Primary Metal Industries 15269 276 2600 17.03% Nortech Systems; Le Sueur; Hibbing Taconite. 

39 Miscellaneous Manufacturing Industries 13067 815 1737 13.29% Minnesota Diversified Industries; Gemini; 
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Norwood Promotional Products. 

25 Furniture & Fixtures 12284 397 2705 22.02% Minncor Industries; Crenlo; Wenger. 

23 
Apparel & Other Finished Products Made 
From Fabrics & Similar Materials 

10428 588 2420 23.21% 
Minncor Industries; Evergreen Industries; 
Occupational Development Center; Jostens. 

51 Wholesale Trade-non-durable Goods 10316 302 1830 17.74% 
Sysco Food Service of MN; Land O'Lakes; 
Supervalu: Cargill. 

73 Business Services 7576 104 2715 35.84% Datacard; Oracle; Stellent; Patterson. 

29 Petroleum Refining & Related Industries 6277 73 2800 44.61% 3M; Flint Hills; CHS; Watonwan Farm Services. 

31 Leather & Leather Products 2482 57 1862 75.02% Red Wing Shoe; Gemini. 

22 Textile Mill Products 1563 71 440 28.15% Ind Fabrics; Molenaar. 

10 Metal Mining  1025 2 1025 100.00% United Taconite; Northshore Mining. 

14 
Mining & Quarrying Of Nonmetallic 
Minerals, Except Fuels 

743 39 415 55.85% Knife River; Aggregate Industries; Duininck Bros. 

67 Holding & Other Investment Offices 232 6 225 96.98% Harris Cos.; Genmar Holdings. 

13 Oil & Gas Extraction 125 3 125 100.00% 
Yocum Oil; North Star Mudjacking; Byers 
Petroleum. 

Source: OSHA; Guideline 
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Regional Manufacturing Industry Analysis 

In this section, we shall analyze each of the nine Minnesota manufacturing regions defined above. For 

each region, we identify the key manufacturing industries, describe their sizes in terms of the number 

of employers and number of employees, and conduct a cluster analysis to understand how the various 

manufacturing industries are clustered within the region. 

Urban Twin Cities 

With more than 3,966 manufacturers and 218,556 manufacturing workers, the Urban Twin Cities area 

accounts for 42% of Minnesotaôs manufacturing workforce. Table 21 summarizes the manufacturing 

landscape for the Urban Twin Cities region. Note that since some companies have more than one SIC, 

these companiesô employees are accounted for in all relevant SICs, and thus the numbers in the ñ% of 

Total Employment Marketò column add up to more than 100%. This is also the case for similar tables 

presented below for the other regions. 

Table 21: Urban Twin Cities ï Manufacturing Industry Landscape 

2-digit SIC 
No. of 

Employees 
No. of 

Manufacturers 
% of Total 

Employment Market 
Employment 

Concentration 

38 38177 278 17.47% 27.27% 

35 38037 751 17.40% 17.11% 

27 38001 657 17.39% 34.54% 

36 35125 251 16.07% 41.88% 

30 28896 281 13.22% 45.68% 

34 21961 515 10.05% 16.39% 

26 17702 105 8.10% 66.09% 

20 15286 162 6.99% 52.17% 

50 11113 427 5.08% 10.35% 

28 10168 159 4.65% 37.62% 

51 6666 131 3.05% 27.45% 

33 6482 97 2.97% 30.85% 

73 6251 72 2.86% 43.43% 

25 5424 156 2.48% 36.41% 

39 5379 312 2.46% 24.63% 

23 4254 196 1.95% 45.13% 

24 4007 166 1.83% 19.37% 

37 3759 93 1.72% 52.81% 

32 2749 105 1.26% 28.74% 

29 1139 21 0.52% 64.97% 

22 680 27 0.31% 53.68% 
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31 275 14 0.13% 68.36% 

67 189 4 0.09% 100.00% 

13 125 3 0.06% 100.00% 

14 52 3 0.02% 100.00% 

Source: Guideline 

Table 22 lists the leading manufacturers in the Urban TC region. It can be seen that the key players 

include 3M, Boston Scientific, Honeywell, Cargill, General Mills, Medtronic, Seagate and St. Jude 

Medical. 

Table 22: Leading Manufacturers in the Urban Twin Cities Region 

Total No. of 
Employees Company 

10140 3M 

7800 Boston Scientific Corp 

3510 Honeywell International 

3500 Cargill, Inc 

3230 General Mills, Inc 

2600 Medtronic, Inc 

2500 Seagate Technology, Inc, Recording Head Group 

2250 St. Jude Medical, Inc 

1525 Graco, Inc 

1500 Rosemount, Inc, Flow Division 

1400 Starkey Laboratories, Inc 

1400 Datacard Group 

1400 BAE Systems, Inc, Armament Systems 

1300 Donaldson Company, Inc. 

1275 Land OôLakes, Inc 

1200 Lawson Software, Inc 

1200 Ecolab, Inc 

1125 Minncor Industries 

1100 ADC Telecommunications, Inc 

1000 Toro Company 

1000 Alternatives Creative Print Production, Inc 

925 Tennant Company 

900 Merrill Corp 

900 Ford Motor Company, Twin Cities Assembly Plant 

850 MTS Systems Corp 

Source: Guideline 
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Next, we examine how the various SIC groups are clustered within the Urban TC region. This is done 

by first identifying the leading manufacturers for each SIC and clustering the players who belong to 

similar SIC groups. Figure 5 shows the output of this clustering analysis. 

From Figure 5, one can observe the following manufacturer clustering features in Urban TC. 

Á Instrumentation (Group 38), Electronics/Electricals (Group 36), and Machinery/Computers 

(Group 35) are clustered closely together ï companies such as Honeywell, MTS Systems, 

MINCO and Eaton are core manufacturers linking these key clusters in this region. 

Á Linked to Machinery/Computers is a relatively small Transportation Equipment (Group 37) 

group. This group is highly concentrated, comprised of a few dominant players, such as 

Tennant, Ford, Loram Maintenance of Way and Polaris Industries. 

Á Two other significant groups are also linked to Machinery/Computers: Fabricated Metals 

(Group 34) and Rubber/Plastics (Group 30).  

o Rubber/Plastics, Paper (Group 26), and Printing/Publishing (Group 27) form a 

manufacturing cluster comprised of manufacturers such as 3M, Minnor Industries, 

Merrill Corp and AccessAbility, Inc. 

Á Chemicals (Group 28) is linked to Rubber/Plastics. Key manufacturers in this 

group include Ecolab, Minnor Industries, Tennant, Nestle Healthcare 

Nutrition and Medtox Scientific. 

o Fabricated Metals, Primary Metals (Group 33), and Misc. Manufacturing (Group 39) 

are clustered together. Key manufacturers in this cluster include Graco, BAE 

Systems, Nortech Systems, Kurt Manufacturing and Minnesota Diversified 

Industries. 

Á The following are the key manufacturing segments in Urban TC that are not clustered with 

other industries. 

o Food (Group 20). This is a highly concentrated industry dominated by Cargill, 

General Mills, Land Oô Lakes and American Diary Queen. 

o Wholesale Trade ï Durable & Non-Durable Goods (Groups 50 & 51). These 

segments are relatively fragmented. 

o Ceramic/Concrete (Group 32). This is a fragmented segment with key manufacturers 

such as Hanson Structural Precast Midwest, Anchor Block, Lenox Group and 

Mereen-Johnson Machine. 

o Business Services (Group 73) is a concentrated segment comprising of Datacard 

Group, Oracle, Stellent, Vital Images and Patterson Companies. 

o Petroleum (Group 29) is another highly concentrated segment dominated by Midwest 

Asphalt, Tiller, Lubrication Technologies and GAF Materials. 
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Figure 5: Manufacturer Clustering ï Urban Twin Cities 

 

  

Source: Guideline 


