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Part I: Overview of this Project 

In May 2008, the trade organization MN Nano hired GSP Consulting to perform an Economic Impact 

Analysis of a proposal called the Major Initiative (see page 12 for details). A work group was formed that 

consisted of representatives from the BioBusiness Alliance of Minnesota, Minnesota High Tech 

Association, Life Science Alley, the University of Minnesota and Minnesota State Colleges and 

Universities.  

The Economic Impact Analysis sought the publication of the following deliverables: 

¶ Develop quantitative and qualitative information on the job prospects expected with an 

investment in the Major Initiative.  

¶ Identify the sectors and occupations within the Minnesota economy that are likely to or could 

benefit from the Major Initiative investment.  

¶ LŘŜƴǘƛŦȅ ƳƻǊŜ ŎƻƳǇƭŜǘŜƭȅ aƛƴƴŜǎƻǘŀΩǎ ŀǎǎŜǘǎ ǊŜƭŀǘŜŘ ǘƻ ƴŀƴƻǘŜŎƘƴƻƭƻƎȅΦ 

¶ .ŜƴŎƘƳŀǊƪ aƛƴƴŜǎƻǘŀΩǎ ǇƭŀƴƴŜŘ ŜŦŦƻǊǘǎ compared to ƻǘƘŜǊ ǎǘŀǘŜǎΩκŎƻǳƴǘǊƛŜǎΩ ŜŦŦƻǊǘǎ ŜƛǘƘŜǊ 

implemented or proposed. 

Some of the major inputs that have occurred during this project include: 

¶ Discussion with over 60 ǎǘŀƪŜƘƻƭŘŜǊǎ ǊŜǇǊŜǎŜƴǘƛƴƎ aƛƴƴŜǎƻǘŀΩǎ ŀŎŀŘŜƳƛŎΣ ǇǊƛǾŀǘŜΣ ŀƴŘ ǇǳōƭƛŎ 

sectors. 

¶ The review and analysis of information regarding patents, research, and investments in 

aƛƴƴŜǎƻǘŀΩǎ ƴŀƴƻǘŜŎƘƴƻƭƻƎȅ ǎŜŎǘƻǊΦ 

¶ Modeling of the outcomes that can be expected by investment in the nanotechnology sector in 

Minnesota. 

¶ The development of an understanding of nanotechnology occupations and employment 

opportunities expected to be available to residents of Minnesota. 

These inputs have been woven together to provide the findings and recommendations for the Major 

Initiative contained in this report.  The work described above was performed from May through 

December 2008. 
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MiƴƴŜǎƻǘŀΩǎ LƴƴƻǾŀǘƛƻƴ 9ŎƻƴƻƳȅ 

 To understand the role of nanotechnology in Minnesota, it is critical to 

understand the larger context that all technology- or innovation-related 

companies operating in the state. Minnesota has begun to see profound 

changes in its economic and employment makeup. Historically, the state has 

outperformed the country in terms of broad economic factors such as 

unemployment rates.1 In 2005 and beyond, however, serious problems 

began to emerge in aƛƴƴŜǎƻǘŀΩǎ ŜŎƻƴƻƳȅΦ  

From 2000-2005, the state saw its rate of business closings accelerate. The 

trend led to Minnesota having the highest change in business closings in the 

nation for the time period (see figure 1).2  

This accelerated rate of economic transformation is not being balanced in 

other areas of the Minnesota economy. Figure 1 captured from a slide 

presentation by the Department of Employment and Economic 

Development, indicates the employment contractions of many o the issues 

contributing to the current economic situation.  

 

The loss of aƛƴƴŜǎƻǘŀΩǎ ŦƛǊƳǎ 

is not being offset elsewhere 

in the economy by job gains, 

such as those that can be 

attributed to start-up 

companies. As Figure 1 

demonstrates, there are a 

variety of issues contributing 

to the current economic 

situation. 

Part of the underlying reason 

for the limited job growth by 

start-up companies can be 

explained by looking at start-

up rate statistics for the state. 

                                                           
1
 GSP Consulting review of data from the Federal Bureau of Labor Statistics, June, 2008. 

2
 Minnesota Department of Employment and Economic Development  

http://www.deed.state.mn.us/lmi/publications.htm 

Table 1: Change in 

Business Closings 

State  % change  Rank  

Alabama  0.94  41  

Missouri  1.08  42  

New Jersey  1.21  43  

North 

Dakota  
1.36  44  

Kentucky  1.59  45  

South 

Dakota  
1.73  46  

Arkansas  1.99  47  

Colorado  3.72  48  

Arizona  4.72  49  

Minnesota  7.56  50  Figure 1: A Summary of the Structural Issue in the Minnesota Economy2 
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The 2007 Development Report Card for the States3 ranks Minnesota 48th in New Company Formation, 

down from 36th in the 2002 Report Card.  

This is indicative of limited start-up activity in the state and does not bode well for the creation of 

replacement firms and jobs. GSP Consulting observes that this statistic may be due to the following 

factors: 

¶ A conservative attitude toward taking the risk to start up a new company;  

¶ Limited support structure and services related  to entrepreneurial activities; 

¶ Capital available to start-up companies in all categories in the state as compared to its peer 

states.  

These observations come from decades of ǘƘŜ D{t /ƻƴǎǳƭǘƛƴƎ ǘŜŀƳΩǎ experience in reviewing the tools 

available in communities throughout the nation.  

Other per capita statistics taken from the 2007 Development Report Card that should cause concern 

include: 

¶ 28
th
 in SBIR Grants 

¶ 23
rd

 in Manufacturing Investment 

¶ 22
nd

 in VC investments 

¶ 19
th
 in PhD scientists and engineers 

 

Each of these statistics point to troubling trends for the economy in Minnesota. The resources and 

pipeline for economic growth are struggling. 

These statistics suggest that Minnesota will need to proactively seek economic transformation if it is 

to expect the same levels of growth and prosperity that it has witnessed historically. While this 

transformation may happen naturally as public and private organizations seek solutions and new 

economic opportunities, other states believe otherwise, aggressively pursuing science and technology 

investments to foster economic growth. A more proactive strategy, such as those demonstrated by 

states throughout the country that have faced similar challenges, such as Ohio, Texas and Wisconsin, 

will require collaboration between academic institutions, non-profit sector, private sector and 

government.   

If Minnesota is going to rebound, it must address two critical factors: 

¶ Increase the level and success of start-up activity in the state;  

                                                           
3
 The Development Report Card for the States can be found at 

http://www.cfed.org/focus.m?parentid=34&siteid=2346&id=2346.  

 

http://www.cfed.org/focus.m?parentid=34&siteid=2346&id=2346
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Provide tools (i.e. tax policy, business incentives, and infrastructure) for its existing industry base 

to remain competitive in the global economy. 

 

The focus of this report is on nanotechnology and the opportunity and potential impacts that an 

investment in nanotechnology may have for the state. As we performed our research, we were careful 

to consider how nanotechnology and the proposed Major Initiative would impact these two critical 

factors. It is our assessment, however, that a broader strategy should be considered to not only address 

nanotechnology but also all of the innovation-based sectors. The ability to stop the economic trends 

described previously must be a shared effort and must engage a broad group of stakeholders that want 

an economically stronger Minnesota. 
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Overall Economic Infrastructure  
Based upon our research on this project, including comments received during the interview process, we 

offer the following observations related to the overall economic infrastructure in the state.  

The economic landscape in Minnesota has been in transition for many years. Global competition and 

opportunities are driving a transformation in the process that corporations use to make decisions 

regarding local investment.  States and regions that are economically diverse tend to be better-prepared 

to deal with this transformation, and their economies are stronger today as a result.  

 aƛƴƴŜǎƻǘŀΩǎ ǘǊŀƴǎƛǘƛƻƴ Ƙŀǎ ōŜƎǳƴ ǘƻ ǎƘƻǿ ǎƻƳŜ ǎŜǊƛƻǳǎ Ŧƭŀǿǎ ƛƴ ǘƘŜ ǎǘŀǘŜΩǎ ŎǳǊǊŜƴǘ ŜŎƻƴƻƳƛŎ ǎǘǊǳŎǘǳǊŜΦ 

A retraction by existing firms combined with a low level of growth within start-up companies has 

created a situation where MƛƴƴŜǎƻǘŀΩǎ ŜŎƻƴƻƳȅ Ƙŀǎ ǎƭƻǿŜŘ ŀƴŘ ƛǎ ǇŜǊŦƻǊƳƛƴƎ ǿƻǊǎŜ ǘƘŀƴ ǘƘŜ ƴŀǘƛƻƴŀƭ 

average.  From January 2008 to January 2009, Minnesota lost over 74,000 jobs from its employment 

base or a decline of 2.8% over the period which compares with a 2.6% decline in overall U.S. 

employment.  While the economic crisis of 2008 has impacted almost every state, its impact in 

Minnesota may be more severe due to the structural issues we have identified.  Recent analysis 

conducted by Jeff Van Wychen a Minnesota 2020 Fellow4, identified that Minnesota lags in GDP 

production by as much as 3.8%.  The analysis sights three key factors for this lag: 

¶ Lack of success compared to other states in benefiting from energy price growth due to lower 
concentrations of production in the state; 

¶ A decline in new home construction nationally has impacted the forestry and wood products 
industry in the state; 

¶ The airline industry has been in decline for years and transportation is a larger component of the 
GDP in Minnesota than other states.  

These factors are some of the issues that face Minnesota as it looks to rebound from the economic 

downturn. 

While Minnesota is ranked relatively high in most overall site selection rankings, it still struggles in some 

of the key areas for business decision makers such as: 

¶ tax burden; 

¶ cost of energy;  

¶ regulatory environment. 

In addition, several of the businesses interviewed for this study said that, in general, Minnesota was not 

aggressive at creating the infrastructure to support economic development. They said that other states 

and countries work more with businesses to cut red tape and incentivize retention and attraction of 

employment opportunities.  

                                                           
4
 ñA Closer Look at Minnesotaôs Underperforming Economy,ò Jeff Van Wychen, http://www.mn2020.org. 
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During the course of the interviews for this project one mid-size nano-related company indicated that it 

had recently made the decision to leave the state and move to Wisconsin because of the ability to get 

government-supported financing assistance there. This situation highlighted what many of the 

companies indicated, that Minnesota does not have the necessary economic development tools to 

remain competitive with other states. 

This information is provided to offer an overall context to the economic development activity and 

situation that exists in the state.  
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Economic Impact Analysis Executive Summary 

In the performance of this project, GSP Consulting spoke to dozens of stakeholders in Minnesota and 

heard an overwhelming amount of support for the state to take a leadership position in the 

development of a science and technology-based economic development strategy. The efforts of MN 

Nano to raise awareness of economic issues and community needs resonated well with those individuals 

interviewed. There was some debate regarding whether the specific details of MN bŀƴƻΩǎ Ǉƭŀƴ ǘƻ ǎŜŎǳǊŜ 

a state investment of $210 million in a nanotechnology-focused Major Initiative was the optimal 

approach. Several people cited other organizations and strategies that have been developed or are 

under development and the need for the results of this project to be included as part of a larger 

discussion ǊŜƎŀǊŘƛƴƎ ǘƘŜ ƴŜŜŘ ǘƻ ƎǊƻǿ ǘƘŜ ǎǘŀǘŜΩǎ ƪƴƻǿƭŜŘƎŜ-based economy. 

A frequently expressed desire for the public sector to take a leadership role was tempered with a 

consistent, thoughtful attitude that any state investment should be targeted to industry sectors/sub-

sectors in which the state has a demonstrated strength and which have strong growth potential.  

The work of GSP Consulting involved analysis regarding what the impact of nanotechnology will be in 

Minnesota both with and without the launch of the Major Initiative.  

Some of the major findings of that work include: 

¶ Minnesota currently has over 6,100 firms employing over 100,000 Minnesota residents that are 

working on products that can be enhanced with nanotechnology applications.  

¶ Minnesota is projected to have an additional 19,400 employees in nano-related occupations by 

2014, a 19% increase from 2004. 

¶ The Major Initiative investment would create an additional 4,030 jobs in nano-related 

companies and academic institutions. 

¶ The wages from the projected nano-related job creation create an annual payroll level of 

approximately $254 million. 

¶ Nano-related occupations have an average annual wage of $59,871, which is $26,050 more than 

the average wage of private sector employees working in Minnesota. 

¶ An investment in nanotechnology would support both the public and private sectors of 

Minnesota and build on existing strengths. 

Why nanotechnology? This question was posed during the stakeholder event as part of this project. The 

short answer is that nanotechnology will enable both large and small companies in Minnesota to be 

more competitive. The Major Initiative would enable ǘƘŜ ǎǘŀǘŜΩǎ ƴŀƴƻ-related companies to accelerate 

their usage of this critical technology and competitive differentiator and increase the job growth 

opportunities in the state.  These new jobs will be critical in assisting Minnesota restore its economic 

leadership. 
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About the Major Initiative 

The centerpiece of the proposed Major Initiative is the creation of the Minnesota Center for 

Nanotechnology (MCN). MCN would have as its core responsibilities:  

1. Fostering the statewide growth of jobs in new areas of nanotechnology, particularly those in 

which the state already has a strong economic presence;  

2. Ensuring that the infrastructure needed for work in nanotechnology by medium and large 

companies and, particularly by small companies and researchers, exists and is geographically 

and physically accessible;  

3. Rapidly and effectively moving nano-related intellectual property into the market through 

commercialization tools;  

4. Assisting existing Minnesota companies with understanding the impact of nanotechnology 

developments on their business, including the potential for both opportunities and threats;  

5. Attracting new research centers and commercial entities to locate in Minnesota; and  

6. Raising the visibility of Minnesota as a regional center for nanotechnology. 

 

In order to accomplish 

these responsibilities 

and subsequent goals, 

the Major Initiative 

calls for a state funding 

commitment of $21 

million per year over a 

10 year period. This 

funding is intended to 

support a variety of 

programs that serve 

needs that have been 

identified by MN Nano 

and its stakeholders. 

The programs and 

funding amounts are 

described in Table 2. 

GSP Consulting was asked to review the potential impact of these programs in 

light of what was uncovered during the economic analysis and to make 

recommendations regarding the MCN and the described programs. That 

information is included in the Comments and Recommendations Section.  

Program Annual 
Amount 

Total 10 year 
Investment 

Research Commercialization $ 6 million $60 million 

Academic Translational Research 
Commercialization 

$1.5 million $15 million 

Fast Track Commercialization $1.5 million $15 million 

Centers in Nano Applications $3 million $30 million 

Accelerated Nanotechnology Availability 
for Small to Medium Manufacturing 
Companies 

$1 million $10 million 

Minnesota Scholars for recruitment of 
faculty that bring reputation and attract 
funding 

$1.5 million $15 million 

Internships for Company and Faculty 
Researchers 

$1.5 million $15 million 

Nanotechnology Equipment Fund $1 million $10 million 

Nanotechnology Development Fund $1 million $10 million 

SBIR/ STTR Match $2 million  $20 million 

MCN Administration $1 million $10 million 

Table 2: Minnesota Center for Nanotechnology (MCN) - Major Initiative 

Programs  
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Image licensed and created by GSP Consulting 

About Nanotechnology  
Nanotechnology has been with us for decades and 

has a tremendous impact in enhancing many 

products that exist in our lives. Yet, 

nŀƴƻǘŜŎƘƴƻƭƻƎȅΩǎ ƎǊŜŀǘŜǎǘ ƛƳǇŀŎǘ ƛǎ likely still to 

come as scientists and engineers continue to evolve 

their understanding and abilities to manipulate 

matter at the nanoscale. This ability to create new 

and very useful nanoscale structures easily, 

inexpensively and reproducibly, lies at the heart of 

the rapidly increasing economic impact of the 

technology across many industry sectors. For 

purposes of this report we have utilized the 

following definition of nanotechnology supplied by 

the National Nanotechnology Initiative, an effort 

launched in 2001 to coordinate the diverse 

nanotechnology activities across the federal 

government and 

to provide 

funding support 

to private and 

public entities to 

pursue 

nanotechnology 

research and 

applications.  

 

A critical factor 

not conveyed in 

the above definition , developed by GSP Consulting 

for this project, is that nanotechnology is an 

enabling technology that is being used by scientists, researchers, product developers and manufacturers 

both in the lab and in the factory to develop enhancements to existing products and creating exciting 

new ones.  

Nanotechnology in your Community 

As Figure 3 illustrates, Minnesota organizations have developed nanotechnology applications that are 

currently impacting our daily lives. A few of the products in the marketplace are noted. While 

ƴŀƴƻǘŜŎƘƴƻƭƻƎȅΩǎ Ƴƻǎǘ ǎƛƎƴƛŦƛŎŀƴǘ impacts are still to come, Minnesota has already been a key 

participant in both basic research and the development of nanotechnology applications. 

Nanotechnology involves the understanding, 

control, and use of matter at dimensions of 

roughly 1 to 100 nanometers, where unique 

characteristics enable novel applications. A 

nanometer is one-billionth of a meter; a 

strand of human hair is about 100,000 

nanometers in diameter. At the nanoscale, the 

physical, chemical, and biological properties 

of materials often differ in fundamental and 

valuable ways from the properties of 

individual atoms and molecules or from the 

properties of bulk matter. 

Figure 3: Nanotechnology in Life 
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An Overview of Nanotechnology in Minnesota  

Leading industrial companies in Minnesota have used nanotechnology 

to differentiate their products for as long as four decades -- in some 

cases well before it was called άnanotechnology.έ Materials science 

and semiconductors were two of the early categories of nano 

application. Examples of early adopters in Minnesota include 3M, 

Seagate, Cypress and Honeywell. Over the last few years, however, 

the growth in this area has been explosive. Dozens of Minnesota 

industrial firms are now using or researching the use of 

nanotechnology in their products to gain competitive advantage. This 

is expected to expand to hundreds of companies in the next decade. 

Technology-based companies in Minnesota consider nanotechnology 

to be one of their most important areas for research and 

development based on our contact with over three dozen companies 

during this project.  

In addition to strong nanotechnology capabilities in the ǎǘŀǘŜΩǎ industrial sector, the University of 

Minnesota has a strong nanoscience/technology capability, particularly within the Institute of 

Technology. Across the University, more than 100 faculty are conducting nanoscale research in a range 

of applications, including new detection schemes and targeted cancer therapies, potential treatments 

for AIDS and other autoimmune disorders, materials for implantable drug delivery, devices to reduce 

energy consumption and reduce noise pollution, ways to improve solar energy collection and ways to 

continue to improve the electronic, magnetic and optical nano devices and sensors that drive our high-

tech economy. Organizations that support this work include the Department of Chemical Engineering 

and Materials Science, which is among the top three in the country, cutting-edge labs capable of nano 

characterization, device fabrication and nanoparticle synthesis and control, and the Center for 

Nanostructured Applications (CNA), which coordinates nanotechnology efforts across the University.  

The Mayo Clinic has been conducting research utilizing nanotechnology for medical applications, 

including cancer treatment and orthopedics, and has jointly sponsored an annual Nano Bio Medicine 

Workshop with the University of Minnesota. 

In the Minnesota State Colleges and Universities system, Dakota County Technical College (DCTC) has 

been a nationwide leader in establishing a two-year Nanotechnology Technician program. It recently 

won an award from the National Science Foundation (NSF) to lead creation of a regional Advanced 

Technological Education Center in nanotechnology. The Moorhead campus of Minnesota State 

Community and Technical College and the North Dakota State College of Science, which are partners in 

the NSF center project, also offer a collaborative two-year program and at least three other two-year 

system colleges offer or are developing nanotechnology-related programs. Some of the ǎȅǎǘŜƳΩǎ four-

year universities are exploring an introduction to nanotechnology or have incorporated nanotechnology 

into their curriculum. Some of the ǎǘŀǘŜΩǎ private colleges, such as Augsburg College and the University 

of St. Thomas, are doing so as well.  

CǊƻƳ {Ƴŀƭƭ ¢ƛƳŜǎΣ aŀȅ нллтΥ ά¢ƘŜ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ 

Minnesota has a history of strength in the area of 

novel materials, especially in recent years in 

ƴŀƴƻǎǘǊǳŎǘǳǊŜŘ ƳŀǘŜǊƛŀƭǎΧΦwŜŎŜƴǘƭȅ ǘƘŜ 

university founded the Center for Nanostructure 

Applications, a resource for seeding ideas related 

to the development of novel and nanodevices 

based on these nanostructure materials. This 

multidisciplinary effort crosses boundaries among 

science, engineering, medicine, energy, and 

systems to capitalize on the possibilities 

presented by this new class of materials. 
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The interview and stakeholder process, which involved contact with over 60 individuals in the state, 

uncovered a great diversity of opinions in Minnesota regarding ƴŀƴƻǘŜŎƘƴƻƭƻƎȅΩǎ ǇƻǘŜƴǘƛŀƭ ƛƳǇŀŎǘ ŀƴŘ 

the opportunity regarding nanotechnology. Some of the highlights of those discussions include: 

¶ Those who are not involved in nanotechnology-related industry or research have a limited 

understanding of what nanotechnology has already accomplished and what its potential is.  This 

was a small subset of those contacted for this project, but the point illustrates that increased 

public education regarding nanotechnology is needed.  

¶ Those who have had contact with or had formed an interest in nanotechnology were very 

assertive that the state should focus on exploiting its nanotechnology strengths.  

¶ Even more of those contacted encouraged the pursuit of a larger strategy that linked the various 

interests of other industry sectors together to form a comprehensive plan for science and 

technology-based economic growth in the state. While it should be noted that these opinions 

may be skewed towards the development of such a plan, as most of those interviewed currently 

work in firms or organizations that focus on innovation, that should not discount the fact that 

the majority of the respondents believed that the technology-sector in the state is losing ground 

and action is urgently needed. 

During the interview sessions, all of the private-sector representatives indicated a high level of 

satisfaction with the training and education being supplied by the University of Minnesota and 

Minnesota State Colleges and Universities. All had positive experiences in hiring employees from one or 

both educational institutions and commented that these assets position Minnesota well. 

Our findings indicate that the educational system in Minnesota is a strong asset and, if properly and 

directly supported, one that is and will serve companies well in the future. 
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Nanotechnology-Related Patent Activity and Research 

GSP Consulting analyzed a series of data regarding nanotechnology-related patent awardsi and research 

in an effort to quantify the activity occurring in the state. A comparison of patent activity in Minnesota 

with other nanotechnology leaders demonstrates that the state is well-positioned to grow its 

nanotechnology base.  

 

 

 

Sources: US Patent and Trademark Office 1970 ς 2008; US Census 2008   Source: US Patent and Trademark Office 1990 ς 2008 

 

Minnesota ranked 9th in nanotechnology patents5 

when compared on a per capita basis to other 

states with identified nanotechnology patent 

activity. 3M Corporation produced a significant 

ƴǳƳōŜǊ ƻŦ aƛƴƴŜǎƻǘŀΩǎ ǇŀǘŜƴǘǎ ǊŜƭŀǘŜŘ ǘƻ 

nanotechnology with over 50% of the patents that 

were identified by GSP Consulting. Figure 6 

demonstrates that Minnesota ranked 11th in the 

number of nanotechnology-related patents for the 

period reviewed. It is noteworthy that each of the 

states ahead of Minnesota is investing state 

funding in an effort to support and grow its 

                                                           
5
 To find nanotechnology patents, GSP Consulting searched the US Patent and Trade Office (USPTO) database by 

keyword (see Appendix A). While some patent activity related to nanotechnology may not have been measured 

because it does not register by keyword ς these statistics are comparing the same criteria across states and are 

ǘƘŜǊŜŦƻǊŜ ƛƴŘƛŎŀǘƛǾŜ ƻŦ aƛƴƴŜǎƻǘŀΩǎ ǊŀƴƪΦ  
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Number of Assigned Patents with MN Lead 

Inventors - Top 5 Company Recipients
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Figure 4: Nano Patents Figure 5: MN Lead Inventors 

Figure 6: Nano Patents by State 




