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Minnesota has over a 100 year history of power generation and transmission. Related industries have 

grown dramatically as power consumption has increased. The Minnesota power generation and 

transmission system has become incredibly complicated, and is strongly influenced by public, non-

profit, and private sector stakeholders.  

The most influential members include: 

• The Midwest Independent Transmission System Operator. 

• The Federal Energy Regulatory Commission (FERC). 

• The Minnesota Renewable Energy Marketplace (MNREM). 

• Traditional utilities. 

Minnesota stakeholders will increasingly contend with global competitors in energy innovation, 

manufacturing, installation, and transmission. A particular area for growth will be in renewable forms 

of energy. Consumers are increasingly demanding more environmentally-friendly and             

locally-generated energy sources. The future’s most successful energy businesses will serve this  

budding market.  

Therefore, a renewable energy generation and transmission cluster in Minnesota has the potential to 

be a driver of economic growth. However, there are currently a number of impediments preventing 

this cluster from forming and prospering. This report focuses on these challenges.  

Some of the most significant barriers are: 

• Lack of a clear regional vision and leadership guiding the industries. 

• Lack of a complete industry supply chain. For example, there are few local wind power manu-

facturers or financial service providers knowledgeable in renewable energy financing. 

Executive Summary 
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• An outdated and ineffective transmission system that prevents new generators from  

participating and new consumers from being served. 

• Poor cohesion and cooperation among industry stakeholders and public-sector partners. 

MNREM is an emergent institute for collaboration that includes participants from many renewable  

energy stakeholders from throughout Minnesota. There are several concrete action steps that 

MNREM and other renewable energy stakeholders can take to create an economically thriving  

renewable energy cluster that will enable Minnesota companies to prosper in an international  

marketplace. These steps involve the development of a stronger institute for collaboration, changes 

to particular public policies, and the creation of a more effective transmission system.  

Specifically, developing a stronger institute for collaboration will require: 

•      Mapping assets to identify all cluster stakeholders in Minnesota and across the Midwest. 

• Aligning common objectives into a proactive action plan.  

• Completing a needs analysis of key stakeholders. 

• Convening key stakeholders. 

Public policy is especially significant to energy stakeholders because of the highly regulated nature of 

energy generation and transmission. 

Policy goals should include: 

• The creation of an effective and consistent generation and transmission regulatory structure. 

• Effective and consistent public investment in power generation and transmission. 

• Improvements in the effectiveness of the Minnesota Public Utilities Commission. 

• Modifications of the Certificate of Need requirements for new energy generation. 
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• The identification of common energy goals shared by the government and private industry 

stakeholders. 

• Improvements in local governments’ ability to efficiently zone and permit renewable energy 

projects. 

• State government support of a strategic economic development plan for the renewable      

energy sector.  

• MNREM guidance on key federal and state government initiatives and policies related to    

renewable energy power generation and transmission. 

Many stakeholders identified transmission as being particularly important to the development of  

renewable energy in Minnesota.  

Therefore, MNREM should take the lead in: 

• Organizing the energy cluster stakeholders and creating recommendations to support good 

transmission policy. 

• Improving the current incentive structure for building transmission lines. 

• Collaborating with leading academic researchers to advocate for and implement Smart Grid  

technology.  

• Advocating for cost allocation plans to be developed at the regional level.  

• Communicating with FERC on the effects of their regulations on renewable energy products.  

• Assisting local and regional planning authorities in aligning their interests with the renewable 

energy sector.  
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The term ‘cluster’ often means different things among the researchers and  

policymakers who use it. In the academic literature, an industry cluster refers to a 

group of related firms that encompass one or more of the following dimensions:  

formal input-output or buyer-supplier linkages, geographic co-location, shared  

business related local institutions, and evidence of informal co-operative  

competition (Feser). Spatial co-location has been especially emphasized in the work 

of Michael Porter, as well as other geographic economists. Competing firms that  

co-locate can share high-quality suppliers, a large pool of skilled workers, or  

knowledge spillovers (Koo, 2005). Further, co-locating supply chains can reduce  

transaction costs and achieve greater flexibility in production (Ibid). 

Cluster analysis is an essential tool in economic development as the growth of  

regions is dictated by their industrial structures (Porter, 2000). Industrial structures 

are in turn generated by at least two factors: where industries are founded and reach 

a large enough size to generate cluster economies, and the position of the region’s 

industries in the product-cycle, which is a function of strategy (Koo, 2005). Although  

Porter and others argue that industry clusters cannot be artificially created, their  

research suggests that policymakers and other institutions can support their growth.  

Power generation and transmission industries have global significance.  

Both the public and private sector are heavily influenced by issues related to the in-

dustry, such as: energy independence, the rising costs of traditional energy sources, 

the depletion of natural resources, corporate social responsibility and sustainability. 

This is apparent in the Midwest. Power generation and transmission is a target for 

supporting the global competitiveness of the region. Many believe that developing a 

Minnesota renewable energy cluster will ultimately lead to higher productivity, job 

growth, and wage expansion. This is a complicated cluster with many elements. This 

report focuses on renewable electric power generation. 

What is an Industry Cluster?  

A group of related firms that encompass 

one or more of the  following dimensions: 

formal input-output or buyer-supplier 

 linkages, geographic co-location, shared   

business related local institutions, and 

 evidence of informal co-operative  

competition.  

Introduction to Cluster Analysis 
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President Obama has called for the United 

States to  double the production of  

renewable  energy in three years and to 

secure 25 percent of its electricity from 

renewable resources by 2025.  

— Green Power Super Highway Report, 

2009 

The United Nations Environmental Programme    

estimates that there are RENEWABLE ENERGY  
An infographic of why Minnesota 

should care about its competitive 

advantage in this industry sector. 

It is anticipated to be one of the fastest growing sectors of the 

economy in the  21st century. 
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They can enforce the 

 RENEWABLE PORTFOLIO STANDARDS  

which will  encourage more development. 

—Larry Sinesio, WindLogics 
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The United States and Europe have historically pursued  

different paths toward increasing their renewable energy mix at 

the national level. The dominant policy tools for promoting  

renewables in Europe have been so-called ‘feed-in’ laws, which 

are actively utilized in 18 European Union countries (Fitzgerald, 

2010). The United States government, conversely, has primarily  

supported renewable energy production through the tax code 

via a five-year accelerated depreciation of capital purchases and 

the Federal Production Tax Credit (PTC) (Bolinger, 2005). As will 

be discussed further below, the European model has primarily  

involved community-based energy projects while the American 

model tends to target corporate owners, leading to structural 

differences in the U.S. and European markets.  

The European ‘feed-in’ tariff was initiated in Germany in 1991 to 

guarantee suppliers of renewable energy a price over production 

costs. The intention was to create a stable market that  

encourages investment in technologies and reduces the unit 

cost of production (Fitzgerald, 2010). The tariff requires grid op-

erators to purchase all renewable power available to them from  

renewable energy generators at prices set by the federal  

government. These prices are typically specified over a fixed  

period of time, usually 20 years, with the subsidy dropping over 

the period. Promoters of the feed-in tariff point to its long-term 

contracts, guaranteed purchasers, and pricing that provides an 

adequate rate of return for renewable suppliers as key elements 

of its success. Further, the law has created a diverse ownership 1 

Germany:  A Case Study in Feed-In  Tariffs 
 

By 2004, nearly three-quarters of the 

world’s installed wind power capacity 

was found in Europe, with Germany 

leading production with over 6,161 MW 

of wind power annually. Although  

renewable energy clusters have only 

recently hit the radars of regional economic development  

authorities, Germany has been organizing its cluster since the 1970s 

by providing federal research and development funding, direct  

subsidies, tax allowances, and loans for renewable energy projects.  

 

The country was the first to implement the feed-in tariff in 1991 

through the passage of the Electricity Feed Law (EFL), which set 

the price for wind and solar at 90 percent of the retail electricity 

rate, and hydropower, landfill gas, sewage gas, and biomass at 80 

percent (Fitzgerald). In 2000, the country strengthened the EFL 

through the Renewable Energy Sources Act (EEG) which set a new 

goal of doubling 1997 renewable levels by 2020. Concurrently,  

Germany implemented the 100,000 Roofs Program, which  

subsidized the installation of residential and commercial solar  

systems. This program, costing €510 million, expanded the  

country’s solar capacity from 50 MW to 350 MW by 2003. Over 

2,250 installations were connected to the grid.  

 

(continued on page 2) 
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structure, including power companies, municipalities, farmers, 

and residential producers (typically for solar installation).  

The feed-in tariff is typically integrated into a more  

comprehensive energy policy suite in most European nations. 

For example, several countries tax energy consumption and  

carbon dioxide emissions, sometimes with the tax revenue  

flowing through to renewable energy project owners (Bolinger, 

2005). Further, some European countries, including Denmark 

and Sweden, do not tax income generated by renewable energy  

projects (Wilson, 2009).  

As mentioned previously, the ownership structure influenced by  

federal policy differs from the United States and typical  

European models. Since U.S. incentives for promoting  

renewable energy are predominately tax-based, a project owner 

must have a significant tax liability to benefit. Thus, project 

ownership in the United States has been primarily limited to cor-

porate owners with needs for tax credits who tend to prefer the  

economies of scale of larger projects (Bolinger, 2005). This 

model differs considerably from most European models, which 

are typically dominated by community-owned projects. Indeed,  

approximately 80 percent of all wind power capacity in  

Germany, Denmark, Sweden, and the United Kingdom were 

community-owned in the year 2000 (Ibid). This difference is in 

part driven by restrictions common in many European  

national government regulations that require that projects be 

owned by members of the local community to ensure that that 

those who benefit from feed-in laws should also bear the visual 

and aural burden of living near the projects (Ibid).  

(continued from page 1) 

 

The feed-in tariff and other policies have caused Germany to  

become the world’s largest wind energy producer, while only  

increasing the retail price of electricity by 1.2 percent (Fitzgerald).  

 

The German Wind Energy Association reports that in 2007,  

German turbine and component manufacturers held 37 percent 

of world market share, with €6.1 billion in revenue, a 21 percent 

gain from 2006. The association estimates that Germany will 

have developed at least 45,000 MW of energy by 2020 and an 

additional 10,000 MW in offshore wind, totaling 25 percent of the 

country’s electricity consumption. 

 

Lastly, employment in renewable energy has been increasing 

with exports within the country. In 1991, 3,000 employees worked 

in the renewable energy sector. This number grew to 50,000 by 

1998, 120,000 by 2002, and 250,000 by 2007. 84,300 of the jobs 

created by 2007 are in wind-related industries, while 63,000 are in 

solar-related industries. According to a 2008 report, the German 

government projects 400,000 people will be employed in the  

renewable energy sector by 2020. 
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The ownership structure of renewable energy projects in  

European markets has also impacted supply chains in these 

countries. In Denmark, for example, wind turbine manufacturers 

frequently send sales representatives to communities interested 

in wind power to organize and facilitate the projects. This  

strategy allows for Danish wind turbine manufacturers to  

co-evolve with their market by providing many field cases to 

test new products and to solve technical problems prior to mass 

production. Denmark’s success in effectively exporting its  

superior wind turbines through this evolutionary process  

contrasts with the experience of the U.S.-based turbine  

manufacturer, Kenetech. Kenetech became insolvent after the 

premature launch of its mass-produced, un-tested wind turbine 

technology (Bolinger, 2005). 
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The United Nations Environmental Programme estimates 

that 2.3 million people are employed directly in renewable 

energy worldwide. Of these, 400,000 are in wind, 170,000 are 

in solar photovoltaics, 624,000 in solar thermal, and more 

than 1 million in biomass and biofuels. 

-Green Jobs:  

Working for People and the Environment 



In the United States, the actions taken by individual states have 

been  more effective than federal government action in  

promoting renewable energy use. States hold important  

authority for regulating energy facilities and transmission,  

planning energy system expansions, and siting plants (Wilson, 

2009). Further, some states have adopted renewable portfolio 

standards (RPS) and green house gas reduction targets that  

exceed national standards. State context is especially important 

for renewable energy resources that have limited geographies, 

such as wind, an critical resource in the upper Midwest.  

 

The central role of states in pursuing renewable energy  

strategies are clearly demonstrated in the siting of wind turbines 

across the country. In 2008, 65 percent of all wind turbines were 

installed in just six states—Texas, California, Iowa, Minnesota, 

Washington, and Oregon—with Texas alone hosting 28 percent. 

The Great Plains States, which have some of the nation’s  

greatest wind potential—North Dakota, South Dakota, and  

Nebraska—host only four percent (Ibid). States must take the 

lead in promoting renewable largely because of the way in 

which the federal government has deployed its  

predominant policy tool for renewables, the Production Tax 

Credit (PTC). The PTC provides renewable energy generators 

approximately two cents per kilowatt-hour for electricity  

produced for the first ten years of a project. However, congress 

has allowed this tax credit to expire nearly every two years,  

resulting in a “boom and bust” cycle for wind investments.  

In 2008, 65 percent of all wind turbines were installed 

in just six states— 

Texas, California, Iowa, Minnesota,  

Washington, and Oregon 

— with Texas alone hosting 28 percent.  
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In the late 1890s and early 1900s, electric companies primarily sold 

power generators directly to consumers. This was the  

foundation of electricity in the United States. There was  

significant competition among the companies that were in the 

business of buying and selling power generators. Technological 

innovations led to rapid change in this industry—an  

interconnected grid, larger power plants, and a centralized  

system (Morris, 2001). 

In Minnesota, changes were occurring in the power generation and 

transmission industry as well. In 1907, the Otter Tail Power  

Company was created by George Wright and named after the Ot-

ter Tail River. The company built the Dayton Hollow Dam in prepa-

ration for a hydroelectric power plant. Shortly afterwards, the con-

solidation of smaller companies led to the creation of  

Minnesota Power in 1923. 

On a federal level, 1935 marked a change in industry regulation as 

the Federal Power Commission (which would later be  

renamed the Federal Energy Regulatory Commission) was   created 

through the Public Utility Holding Company Act of 1935. One of the 

primary goals of this act was to bring electricity to rural areas. 

Changes in the late 1970s led to a boom in independent power 

sources. Congress passed the Public Utilities Regulatory Policy Act 

(PURPA) which connected utilities to independent power produc-

ers that either used renewable energy or captured a  

significant portion of the waste generated by their fossil fuel plant 

(Farrell, 2009).   5 

State Context 

“President Obama has called for the United States to 

double the production of renewable energy in three 

years and to secure 25 percent of its electricity from 

renewable resources by 2025. Achieving this will  

require a cohesive effort from local, state, and federal 

officials and significant new investment in our  

transmission infrastructure.” 

— Green Power Super Highway Report, 2009 



University of Minnesota’s Dr. Massoud Amin 

In 1998, Dr. Massoud Amin, from the  

Technological Leadership Institute (TLI) 

was part of the development of smart grid 

technology. Amin coined the term “self-

healing grid” which would eventually 

evolve to the phrase “smart grid” that is 

more   common today. 
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In 1998, Dr. Massoud Amin, from the Technological Leadership 

Institute (TLI) was part of the development of smart grid  

technology. Amin coined the term “self-healing grid” which 

would eventually evolve to the phrase “smart grid” that is more 

common today. 

Another regulatory change would occur in 2001, when the  

Midwest Independent Transmission System Operator was  

approved by FERC to be the first regional transmission  

organization (RTO). 

Minnesota passed a voluntary Renewable Energy Standard 

(RES) in 2001 and a mandatory standard in 2004. In 2005,  

Minnesota passed the Community-Based Development (C-BED) 

statute to encourage the development of wind energy facilities. 

Based on the 2007 revision of the RES, Minnesota now has one 

of the most aggressive standards in the nation, with a goal of 25 

percent renewable energy by 2025. Minnesota is one of twenty-

four states with a RES policy in place and has one of the most  

ambitious renewable energy goals. Targets range from 10  

percent to 40 percent through 2013 to 2030. 
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In his work on the economic competitiveness of clusters,  

Michael Porter uses a diamond as a metaphor for describing 

how clusters can create and maintain a competitive advantage. 

This “Diamond of Advantage” consists of four interconnected 

elements. To be truly competitive, clusters must seek an  

advantage in each area. According to Porter it is the diamond as 

a whole that creates a competitive advantage: a situation where 

the whole is greater than the sum of its parts. 

“Context for firm strategy and rivalry” primarily describes the 

regulations and incentives that impact the industry as well as 

the characteristics of rivalry amongst local firms. “Factor or  

input conditions” focus on the factors of production: these are 

inputs that are basic necessities to firms within the cluster and 

can include land, labor, capital, or infrastructure (Porter, 2008: 

320). A third element, “demand conditions”, describes the needs 

of the local market. Advantage can be garnered when the local 

market is particularly sophisticated or demanding and their 

needs force the cluster to be innovative to meet its local client’s 

needs. The last element of advantage can be gained by having 

strong “relating and supporting industries” such as local  

suppliers and industries that specialize in products and services 

that support the cluster. The presence of these firms can help 

push innovation and productivity within the cluster.  

Minnesota’s Power Generation and Transmission Diamond of 

Advantage can be found on the following page. 
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What is a Diamond of Advantage?  

A Diamond of Advantage is a  

metaphor for describing how  

clusters can create and maintain a  

competitive advantage 

Diamond of Advantage 



Figure 1: Diamond of Advantage 

• Current incentive structure does not encourage     

private sector investment in transmission system 

• Inter-regional permitting queue is a barrier to entry 

because of inefficiency and length of processing time  

• Minnesota has competitive 

advantage in natural             

resources that can be           

harnessed for energy  

production 

• Minnesota has the highest  

estimated percentage of     

in-state generation of wind 

power  

• 3M, a global leader in         

technology innovation and 

based in Minnesota, is active 

in solar panel component                  

development 

• Minnesota has one of 

the most aggressive 

Renewable Energy 

Standards in the nation 

• Lack of political will to 

change transmission 

system prevents       

increased usage of  

renewable energy 

• Spatially, stakeholders within the cluster are very dispersed 

• More stringent demands from FERC could result in increased 

demand for supporting services, especially in wind forecasting 

and other consulting areas 



Diamond of Advantage Application to the Minnesota 

Power Generation and Transmission Industry Group 

Applying the diamond of advantage concept to the power  

generation and transmission industries in Minnesota is a difficult 

task. The primary product that this cluster produces—

electricity—is often seen as a public good. Regulations on the 

federal level have a great deal of influence on activities that  

occur within the state. 

This is most obvious in the context of firm strategy and rivalry. 

In the 1990s, the Federal Energy Regulatory Commission (FERC) 

required open-access for the interstate transmission grid (Office 

of Energy Security, 2010). This has stifled competition within 

Minnesota as energy developers have been reluctant to invest in 

transmission that their competitors will have free access to.     

Additionally, regulation on the federal level makes it difficult for 

policymakers in Minnesota to assert control over transmission 

issues that take place primarily in state. 

Larger megawatt projects require approval through the Midwest 

Independent System Transmission Operator (MISO). MISO is 

the Regional Transmission Operator (RTO) for a multi-state  

region, which means that the permitting queue is extremely 

lengthy. This is a high barrier of entry, negatively impacting 

competition. 

In terms of factor or input conditions, Minnesota has a  

competitive advantage in natural resources that can be  

harnessed for renewable energy. Minnesota has the highest  

estimated percentage of instate generation of wind power 

(AWEA 2008 Rankings Report) and one of the leading  

innovation technologies companies, 3M, has delved into solar 10 



panel component development. These are potentials for  

increased success in renewable energy. Furthermore, there is 

strong academic support for innovation, particularly in the 

emerging and increasingly important area of Smart Grid  

technology. 

Minnesota has one of the most aggressive Renewable Energy 

Standards (RES) in the nation, which greatly influences   

demand conditions. Furthermore, the public support for  

renewable energy is strong in the state. However, lack of  

political will to make changes to the incentive structure which 

would encourage private firms to invest in the transmission 

grid has created a barrier to increased production of 

 renewable energy. 

Spatially, the cluster’s key stakeholders are very dispersed 

throughout  the state. According to cluster theory, in order to 

reap the  positive benefits of being part of an industry cluster, 

supporting industries need to be in close proximity to other 

stakeholders. This facilitates knowledge sharing and 

 innovation.  

Those within the industry have suggested that more stringent 

requirements from FERC will result in an increased demand for 

supporting services. In particular, wind forecasting and other 

consulting businesses have the ability to locate near 

 stakeholders with fixed, long-term capital like utilities and 

production facilities.  

 

 

 

Case Study: The Impacts of  Regulation on  

Residential Solar Installation Projects 

Chris McAllister is a 25-year old homeowner in 

New Market, Minnesota. He has a  

background in physics and engineering, has 

built three homes—including his own—and is 

employed at a leading green engineering firm. 

C h r i s  i s  a  s t r o n g  a d v o c a t e  o f  

green-energy, and has the knowledge and  

interest to install a photovoltaic solar  

system on his roof. However, he has been having difficulties getting 

approval, obtaining financing, and benefiting from government  

assistance for the project. Specifically, Chris’ community does not  

currently have a permitting process for this type of infrastructure. Code 

must be created and passed by the local government before building 

can begin. Additionally, Chris is having a difficult time  

finding a bank willing provide him with a loan for the project.  

Despite the fact that the estimated payback period is only five years, 

the bank lacks the institutional knowledge to evaluate the risk and  

return of this type of project.  Finally, Chris has found the process to 

obtain government grants to be burdensome and confusing. There are 

limited resources available to assist with the complicated paperwork, 

and the process involves complicated calculations, including that of a 

federal prevailing wage requirement. (He must estimate the cost to 

“pay” himself and friends!) Needless to say, capable and talented indi-

viduals like Chris face considerable delays in, or are even prevented 

from, completing projects that most agree have significant societal 

benefits. 
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The power generation and transmission cluster is made up of many interrelated 

industries. This report will focus on the main activities along the supply chain: 

electric power generation, electric power transmission, and electric power  

distribution. Government regulated utilities and cooperatives own most of the  

transmission lines, electricity storage facilities, and distribution lines in North 

America.  

There are four main categories of energy consumers: residential, agricultural, 

commercial, and industrial. To provide for the needs of these consumers, various  

industries are involved in the supply chain, including: construction companies, 

manufacturing companies, and individuals and organizations with a specialty in 

maintenance and repair. There are numerous other stakeholders involved in the 

cluster. Consulting services play a vital role, as well as green advocacy groups, 

government agencies and social service organizations. Institutes for                     

Collaboration, such as MNREM, are vital in establishing connections among all 

stakeholders. Educational institutions push for innovation in technology and also 

prepare and train the workforce for employment in the  industry.  

The cluster map, Figure 2, is intended to give a visual representation of the  

various stakeholders and their connections. Energy producers rely on electric 

power transmission to physically connect their product to consumers. This project  

has a strong focus on the relationship between these stakeholders and the way 

this relationship influences other activities in the cluster.  
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The bubble chart  tool created for this analysis allows three 

important variables in the power generation and transmission 

cluster to be visualized simultaneously. The bubbles represent 

particular industries and are labeled with their NAICS  

descriptors. The size of the bubble corresponds to the number 

of employees in the industry class in 2007. Their position on 

the horizontal axis represents their location quotient, or how 

competitive the industry is when compared to the nation as a 

whole. The farther the bubbles are to the right, the more  

competitive the industry. The bubbles’ position on the vertical 

axis represents the relative change in employment from 1998 

to 2007. The higher the bubble is on the chart, the greater the 

relative increase in employment during the study period. 

Generation and Transmission Bubble Chart  

Figure 4 displays bubbles that represent industries related to 

power generation, transmission, distribution, energy  

consulting services, and energy service organizations. The 

bubbles related to power generation are labeled Hydroelectric 

Power Generation, Fossil Fuel Electric Power Generation, and 

Other Electric Power Generation. 

As evident by their size, the hydroelectric power and electric 

bulk power generation industries employ relatively few  

Minnesotans, while firms categorized as technical consulting 

services, natural gas distribution, community housing services, 

and fossil fuel power generation employ 1,000 or more  

Solar Component  Manufacturing 

 

Minnesota has a natural competitive advantage 

in solar energy generation, with the capacity to 

generate over 1300 kilowatt hours per year. 

However, solar energy developers, such as  

Minneapolis-based Westwood Renewables, are finding it difficult to 

source major solar components within the state. Although Minnesota 

does have many notable solar manufacturers, such as Solar Skies  

Manufacturing in Starbuck and Solar Attic in Elk River, many of these 

companies are not yet able to produce components at the necessary 

scale to make  Minnesota competitive in manufacturing. 

 

When interviewed, some stakeholders in the solar power generation 

field admitted to trusting the quality of European products more than 

their American counterparts. They cite  this as a reason for purchasing 

components from Europe, despite the considerable shipping costs.  

Further, some stakeholders in the field have noticed a trend in the  

consolidation of solar manufacturing by large firms, especially from 

Spain and Germany. Nathan Frazen (pictured above), general manager 

at Westwood, explained, “Our company is conscientious about buying 

American-made solar components. However, many of the  

manufacturing plants that we purchase from located in the United 

States are foreign-owned.” Repositioning the renewable energy  

manufacturing industry in Minnesota is thus critical in enhancing the 

state’s competitive advantage in solar energy production.  
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Competitive Cluster Analysis  



residents. Fossil fuel power generation, technical consulting  

services, hydroelectric power generation, and electric bulk 

power transmission all have location quotients less than one, 

signifying that Minnesota employs less people in these  

industries than the national average. Natural gas distribution, 

community housing services, and other electric power  

generation, however, have location quotients above one,  

suggesting that Minnesota may have a competitive advantage 

in these industries.  

Community housing services employ a relatively large number 

of people, had an increasing employment trend during the study 

period, and a location quotient of 1.79. This industrial  

classification includes agencies that provide energy services to 

low-income households and suggests that Minnesota has a  

relatively strong social infrastructure for low-income energy 

consumers. Although an important social equity tool, this  

industry class does not contribute to the cluster’s  

competitiveness. 

The industry labeled technical consulting services has a  

relatively high number of employees, although it has a low  

location quotient and low relative growth. Anecdotally through 

interviews, it has become apparent that many energy-related 

firms are interested in sharpening their specialty in energy  

consultation. Thus, despite its poor performance in this analysis, 

it is likely a growth industry for the cluster. 

Manufacturing-Related Bubble Chart  

Figure 6 focuses on the manufacturing industries in the power 

generation and transmission cluster. Unlike the previous chart, 

NAICS 

Code 
NAICS Title 2007 LQ 

% Chg Emp 

1998-2007 

2007  

Employment 

221111 
Hydroelectric Power 

Generation 
0.73 0.08 81 

221112 
Fossil Fuel Electric 

Power Generation 
0.58 -0.67 946 

221119 
Other Electric Power 

Generation 
2.58 0.04 589 

221121 

Electric Bulk Power 

Transmission and 

Control 
0.74 0.17 84 

221210 
Natural Gas          

Distribution 
1.13 -0.01 1889 

541690 

Other Scientific and 

Technical Consulting 

Services 
0.57 0.01 1391 

624229 
Other Community 

Housing Services 
1.79 0.14 1531 

Figure 3: Location Quotients and Changes  in Employment for power  

generation and transmission related industry classes, using 1998 + 2007 

County Business Pattern Data 
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Figure 4: Bubble Chart of Power Generation and Transmission related industries, Using 1998 + 2007 County Business Pattern Data 



the industries in manufacturing are more visually clustered,  

although there are some outliers. The two smallest bubbles on 

the chart, found in the bottom left corner, represent the  

electronic resistor manufacturing and watch, clock, and part 

manufacturing industries. Although both industry classes have 

location quotients over one, neither employs over two hundred 

people, and both experienced negative growth during the study 

period. This suggests that these industry classes are only loosely 

related to the cluster, providing ancillary products. 

The clear outlier in this dataset is the industry labeled automatic 

environmental control manufacturing. It has a location quotient 

of 4.02, considered a very high concentration of jobs compared 

to the national average within the field, an increase in  

employment from 1998 to 2007, and over 1,000 employees. The 

U.S. County Business Patterns website explains that this  

industry comprises establishments primarily engaged in  

manufacturing automatic controls and regulators for  

applications, such as heating, air-conditioning, refrigeration, 

and appliances. The size of this industry could be partially  

explained by the extreme weather conditions present in  

Minnesota; however, this industry class could also be leveraged 

to support renewable energy production, especially at the  

residential level. 

The remaining data points, all representing manufacturing  

industries, have positive location quotients and employ a  

relatively large number of Minnesotans. However, as is  

visualized on the bubble chart, most experienced negative 

growth during the nine year study period, suggesting that 

manufacturing is not the most important contributor to the 

overall cluster’s location quotient. 

NAICS 

Code 

NAICS Title 2007 LQ % Chg Emp 

1998-2007 

2007 

Employment 

334415 Electronic Resistor Mfg 1.76 -0.06 175 

334518 
Watch, Clock, and Part 

Manufacturing 1.82 -0.07 84 

333612 

Speed Changer, Industrial 

High-Speed Drive, and Gear 

Mfg 1.99 -0.02 559 

334516 
Analytical Laboratory       

Instrument Manufacturing 2.02 0.09 1399 

334419 
Other Electronic Component 

Manufacturing 2.18 -0.03 2760 

334418 

Printed Circuit Assembly 

(Electronic Assembly)   

Manufacturing 2.58 0.00 3728 

334412 
Bare Printed Circuit Board 

Manufacturing 2.70 -0.06 1917 

334519 

Other Measuring and       

Controlling Device               

Manufacturing 2.78 -0.02 1787 

333111 
Farm Machinery and Equip-

ment Manufacturing 3.14 -0.01 3596 

335312 
Motor and Generator Manu-

facturing 3.78 0.04 3497 

334512 
Automatic Environmental 

Control Manufacturing  4.02 0.21 1198 

Figure 5: Location Quotients and Changes  in Employment for manufacturing 

related industry classes, using 1998 + 2007  

County Business Pattern Data 
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Figure 6: Bubble Chart of Manufacturing related industries, Using 1998 + 2007 County Business Pattern Data 



Jun Koo (2005) pioneered spatial analytics in measuring 

the competitive advantage of industry clusters. Koo 

chose to focus on the industrial knowledge found within 

clusters, hypothesizing that geographical clustering of 

firms that share similar knowledge bases is likely to  

promote the development of local innovation networks 

through which new knowledge can be locally  

disseminated. Koo writes, “local knowledge-based  

clusters can serve as the ‘fly-paper’ that makes regions 

sticky and knowledge spillovers locally  

appropriated” (Koo, 2005: 1488). This kind of analysis 

can be helpful for the Minnesota power generation and 

transmission cluster, as there has been anecdotal  

evidence that the cluster is losing some of their  

knowledge base as employees leave the related  

industries during the down economy. 

Minnesota Spatial Cluster Map 

Figure 7 is a spatial analysis of key stakeholders—

including electric utilities and cooperatives, as well as 

manufacturing, construction, retail companies ,  

government agencies, higher education institutions,  

non-profit advocacy organizations,  Minnesota  

Workforce Centers, and various supporting  

services – involved in the power generation and  

transmission industry. This analysis helps to visualize 

where stakeholders are located and whether stake- 19 
Figure 7: Minnesota Power Generation and Transmission Spatial 

Cluster Map 

Spatial Analysis 



Koo theorizes that knowledge sharing is most likely to 

occur between organizations that are no more than five 

miles apart spatially. Thus, a five-mile buffer is drawn 

around each stakeholder to identify the area where 

knowledge sharing is most likely to take place in the  

Minnesota Power Generation and Transmission Cluster. 

Metropolitan Area Spatial Cluster Map 

The Twin Cities metropolitan (Figure 8) area is home to 

close to fifty percent of the total stakeholders in this 

analysis with 108 organizations. Each of the twelve types 

of stakeholders represented is located in the 13-County 

area as well. Government agencies, such as the Public 

Utilities Commission, manufacturing firms, and  

non-profit support agencies are best represented in the 

metropolitan area. 

20 

Figure 8: Twin Cities Power Generation and Transmission Spatial Cluster Map 



Southwest Minnesota Spatial Cluster Map 

Outside of the Twin Cities metropolitan area, there is  

little physical clustering of stakeholders. Although the 

Southwestern region of the State (Figure 9)  generally 

has a higher presence of organizations involved in the 

power generation and transmission sector, few of the 

stakeholders are located within five miles of each other. 

Marshall, MN has the largest grouping of  

stakeholders for the region with only three  

organizations. There are also a few small clusters in  

Fergus Falls, Grand Rapids, Duluth, and Mankato. These 

mini-clusters contain at least five stakeholders but do not 

have all the different types of stakeholders. 

Per Koo’s analysis, much of the knowledge sharing and 

other potential benefits of co-location are lost in  

Minnesota, particularly in the Southwest region.  

Although all renewable energy stakeholders are not  

represented in this analysis, these maps have been  

provided as one lens through which competitiveness in 

the sector can be measured as the cluster continues to 

grow. 

 

21 
Figure 9: Southwestern Minnesota Power Generation and Transmission 

Spatial Cluster Map 



The previous cluster analyses, focused on location  

quotients, rates of employment growth, and spatial  

relationships of industries suggest that power  

generation and transmission manufacturing will not be 

a competitive strength of Minnesota until other, larger 

issues are addressed. 

Local power generation and transmission manufacturing has 

little immediate growth potential for several reasons: 

•  Non-renewable power generation is a mature industry 

and profit margins for capital are minimal. Higher-margin 

manufacturing for newer, renewable energy sources  

commonly occurs outside of the region (except for solar 

manufacturing, which is currently a relatively small market).  

•  The current location quotients for energy manufacturing 

NAICS codes appear artificially high. First, the NAICS coding 

system does not clearly delineate energy manufacturing so 

the relative density of these industries is not accurately  

represented. Second, most of the manufacturing codes  

represent industries with less than 1,000 employees, creating 

a high likelihood for measurement error. 

•  Local demand for manufactured parts depends on  

increases in local generation, which is unlikely given modest 

projections for growth in local energy consumption.  22 

Cluster Challenges 

We don’t have enough wires in the air to serve all 

of the customers in a way that isn’t overly  

burdensome to any individual consumer. If we 

don’t build more wires, our lights will go out. 

—Julie Pierce, Minnesota Power 



Thus, through interviews and analytical techniques, it 

has been determined that the Minnesota power  

generation and transmission stakeholders do not  

currently operate as a cluster. 

There is little evidence for the existence of the type of  

cooperative cluster model described by Michael Porter in On 

Competition. These industries cannot be analyzed in the same 

way as other industry clusters:  

•  There is little local cohesion within the power generation 

and transmission supply chain. Not all of the links exist  

locally. 

•  Minnesota has few power generation and transmission 

exports, and a net trade deficit in fuel and capital. 

•  Minnesota has no competitive advantage in natural  

energy resources, except for wind and solar. Wind and solar 

power-based generation is still a relatively small industry and 

the energy is expensive to produce. 

•  There are few promising areas for growth in the industry. 

Wind and solar power have potential, but it will be very  

difficult to transport this power to larger consumer centers 

like Milwaukee or Chicago without a large-scale change in 

the transmission line composition. This will be expensive and 

require disruptive policy and industry changes.  

•  While there is a lot of enthusiasm regarding “green  

alternative energy,” there is little political or industry will to 

radically change a currently profitable business model. Many 23 



“green” types of energy generation remain too expensive to 

succeed without radical market interventions, which are  

politically unlikely.  

•  Minnesota power generation and transmission  

stakeholders do not typically operate in close proximity, 

which is generally a requirement for a cluster relationship.  

•  The power generation sources with the highest potential 

for growth (solar and wind) do not have high location  

quotients. The high location quotients that do exist in  

Minnesota originate from regulated monopolies that exist in 

several distinct regions of the state.  

•  Little information sharing occurs between utilities,  

developers, educational institutions, and innovators. Most 

stakeholders do not currently view themselves as a “cluster.” 

While they may recognize that their profit and growth  

potentials are closely interconnected, this has not led to  

long-term strategic industry collaboration and planning. 

•  National, state, and local governments do not generally 

view the power generation and transmission industries as a 

competitive industry cluster. Instead, they view them as 

quasi-public utilities that address a basic need for consumer 

power. Creating a competitive cluster structure in the future 

will require a significant paradigm shift from policymakers.  

 

Data gathered in the creation of this report suggests that  

stakeholders, including local businesses, university researchers, 

non-profit organizations, and government agencies in the  24 



renewable energy industry network have limited self-awareness 

of other members in the sector. Further, there is little  

knowledge of this sector’s competitive advantage outside of the 

region.  The Minnesota Environmental Initiative has identified 

an undeveloped consumer base as an important barrier for the 

renewable energy sector. Thus, there is a need to convene 

stakeholders to collaborate on shared goals and to raise the  

network’s regional and national profile. 

Harvard Business School’s Michael Porter argues that only  

sustained, private sector-led cluster initiatives can be sufficiently 

specific and persistent in their activities to achieve real  

improvements in cluster performance while government must 

be involved to insure broad backing and quick implementation 

of recommendations provided by the activities of the cluster.  

Therefore, this analysis suggests the creation of a renewable  

energy institute for collaboration be industry-led, with strong 

buy-in by the leadership of all critical firms in the renewable  

energy network.  

The following section is intended to provide a roadmap for the 

creation of a competitive Minnesota-anchored power  

generation and transmission cluster.  
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Vision of  Minnesota Power  Generation and Transmission Cluster 

In 2050 

Minnesota is a leader in renewable energy production, manufacturing, professional 

services, and innovation. The industry cluster is steered by MNREM, a globally-

admired Institute for Collaboration (IFC) that has strong private-sector leadership 

and effective public and non-profit allies. Minnesota’s transmission system  

combines elements of a smart grid system with lines providing reliable power to 

Milwaukee, Chicago, and East Coast cities. These renewable energy industries are 

sources of quality jobs and global exports. Local energy companies are among the 

state’s most profitable . Minnesota’s system is studied and replicated by regions 

worldwide. 

26 

Vision Statement 



MNREM has the opportunity and ability to become a 

strong, Minnesota renewable energy IFC. The  

organization has several attributes that give it this  

potential. 

• High-level private sector leaders have deep involvement in 

MNREM. 

• MNREM includes a diverse membership from many  

different industries involved with renewable energy.  

• MNREM is expanding statewide. 

• MNREM has developed some working relationships with 

other industry organizations and includes some common 

membership. 

• MNREM members have experience working with local, 

state, and federal government.  

• MNREM has a proactive plan to expand their influence on 

policy changes. 

However, MNREM currently lacks several characteristics 

necessary to becoming a strong IFC. 

• MNREM does not have sufficient high-level government 

involvement (See IFCs  case study, pages 27 + 28). 

Case Study: Two Successful IFCs 

Institutes for Collaboration (IFCs) can be 

crucial to the success of an industry clusters. 

Successful IFCs bring various stakeholders 

in the industry together, align key goals, 

advocate for policy that will advance the 

mission of the cluster, fund research and 

development, and have many other roles. Two particularly successful 

IFCs are the Centre Suisse d’Electronique et de Microtechnique 

(CSEM) for the Swiss watch making cluster and Massachusetts  

Medical Device Industry Council (MassMEDIC), for the medical device 

cluster in Massachusetts. 

Notably, CSEM was instrumental in facilitating the transition of a  

successful legacy cluster to a more modern and profitable cluster. 

Without CSEM, it was very possible that the time honored tradition of 

watch making in Switzerland would have fallen behind the updated 

technology coming from the United States, Japan, and Hong Kong.   

CSEM was created in 1984 through the merger of three groups  

involved in watch design research, manufacturing, and technology 

institution. Its mission was to promote “the sustained growth of Swiss 

electronics and microtechnology industries through advances in new 

technologies and products” (Porter, Emmons, and Fenner: 2003, 1).  

(continued on page 28) 
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(continued from page 27) 

 

CSEM was particularly active in research initiatives and had many linkages to Swiss universities. CSEM frequently worked on joint research projects 

with these academic institutions. Additionally, they participated in international research, namely thorough EUREKA, a pan European network for 

“market-oriented, industrial research and development” (Porter et al: 2003, 3). CSEM participated in industrial projects with Swiss  

companies and in the production of components for their clients. Through it’s work, the industry was able to create 10 spin-off companies.  

 

MassMEDIC was able to create success for the Massachusetts medical devices cluster in a very different environment. Originally, the medical devices 

cluster was merely a small component of the larger life sciences cluster in Massachusetts. In 2002, the cluster had changed dramatically. Medical  

device shipments from plants within the state grew from $4 billion in 1997 to $5 billion in 2002 (Porter et al, 2002). The state was ranked first in the 

United States for technology sophistication of medical device patents (2001-2003) and third in the share of patents. The creation of MassMEDIC was 

a huge factor in the state’s ability to take a larger role in the medical devices field and compete with more established medical device clusters, such 

as California and Minnesota. In a 2002 survey, Massachusetts industry and cluster councils were ranked first “with respect to value of business  

contacts generated and advice provided” (Porter et al, 2002: 10). 

Through the leadership of Governor William Weld and Genzyme Corporation’s CEO Henri Termeer, MassMEDIC was founded in 1996 during an     

economic recession. Their leadership led to the participation of many other corporate leaders and even the support of Senators John Kerry and     

Edward Kennedy. MassMEDIC was created in the context of an existing strong life sciences cluster in Massachusetts with strengths in the work and 

research of medical institutions and universities.  

First, MassMEDIC worked on creating the branding of their cluster with a large kick-off event. Following this event, its first step was to create a  

directory of medical device firms that included important data on products created, sales figures, and foreign markets served. This directory was sold 

to non-members to recoup costs.  

MassMEDIC also surveyed its members to find commonalities on issues that were important to their stakeholders. It provided an online gathering 

place through a website and organized monthly information seminars. These were important places for stakeholders in the cluster to meet and as a 

result, “numerous supplier agreements, business alliances, joint ventures, and employment searches within the cluster” were formed (Porter et al, 

2002:7). Additionally, MassMEDIC worked on policy and advocacy of key issues and created an annual MedTech Investors Conference.  

These two IFCs were crucial to the success of their clusters. In Switzerland, CSEM modernized a legacy cluster and in Massachusetts, MassMEDIC 

was able to expand and grow the medical devices cluster to become a formidable international competitor. These two cases demonstrate the  

potential of IFCs to enhance the growth industry clusters through leadership and strategic tactics.  
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• MNREM does not possess usable macro-market 

data. 

• MNREM does not have strong, collective external 

affairs and government lobbying abilities. 

The creation of a strong, industry-led IFC will allow the  

renewable energy sector in Minnesota to align its goals and  

enhance its regional competitiveness. Currently, MNREM is 

the organization with the greatest potential to emerge as a 

strong renewable IFC in Minnesota. However, it is possible 

that another organization could become the strong renew-

able energy IFC that Minnesota needs to improve competi-

tiveness.  
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Power vs. Interest Grid 

Stakeholder analysis is a useful tool for the IFC to use to identify others that 

are involved in the cluster, especially those that are potential allies or            

opponents (see Appendices I and II). The Power vs. Interest Grid is a critical 

second step of a stakeholder analysis. The horizontal axis describes the relative 

amount of power of stakeholders within the cluster and answers the question, 

“how much influence does each actor have?”. Interest is on the vertical axis 

and  describes the level of involvement and commitment of the   stakeholders. 

The Power vs. Interest grid helps visualize four types of  stakeholders. The 

Crowd has the lowest level of interest and also the lowest level of power. 

These are general energy consumers who are on the periphery of the cluster. 

Their opinions can be easily be swayed by other stakeholders. Subjects are 

those with a high level of interest and commitment but relatively little          

influence. For example, wind developers are greatly affected by policy but 

have a lower ability to shape those crucial  policy decisions.  

The Players and Context Setters have the most power. Context setters have 

lower levels of interest in the cluster itself. They might have other goals and 

priorities but their actions highly influence the environment of the cluster. For 

example, the Department of Natural Resources might make a decision that is 

primarily targeted on environmental protection but has the unintended        

consequence of influencing the siting of high voltage transmission wires. The 

Players are both highly interested and highly influential.  

The Power vs. Interest Grid (Figure 10) on the following page describes the 

relative positioning of the stakeholders involved in power generation and 

transmission. This preliminary analysis was completed based on interviews 

with stakeholders in the cluster. MNREM should lead future analyses as the 

cluster evolves and dynamics among stakeholders change.   



Figure 10: Power v. Interest Grid 

Power v. Interest Grid 



Conduct asset mapping to identify all cluster  

stakeholders in Minnesota and across the Midwest 

The creation of a renewable energy IFC should begin with the 

identification of all private-sector companies in Minnesota and 

its economic spillover areas (including firms in southwest  

Wisconsin and southeast South Dakota) that are linked in the 

renewable energy network. MNREM has already initiated action 

on this step and enlisted the help of consulting group GSP  

Consulting Corporation and government partners like 

 Minnesota Department of Employment and Economic  

Development (DEED). Preliminary work on asset mapping has 

been initiated in this analysis through the creation of a cluster 

map, which outlines the structure of the power generation and 

transmission cluster in which renewable energy firms operate.  

Government and non-profit agencies that support the work of 

the power generation and transmission private sector should be 

identified as critical stakeholders in the renewable energy  

network. Relevant public sector stakeholders will include the 

federal Department of Energy, the Midwest Independent  

Transmission System Operator, the Public Utilities Commission, 

the Minnesota state legislature and governor, as well as city and 

regional planning authorities.  
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Create and sustain a strong, industry-led  

renewable energy institute for collaboration.  

IFC Creation Action Steps 



Non-profit agencies that support the growth of the renewable 

energy sector include, but are not limited to, the Minnesota  

Renewable Energy Marketplace (MNREM), Blue Green Alliance, 

Bio Biz Alliance, Wind on the Wires, and Agricultural Utilization 

Research Institute. Public and non-profit agencies are critical 

components of the renewable energy sector, as the industry is 

highly regulated and emergent.  

Align common objectives into a proactive action plan  

Strong IFCs with government support have been very successful 

in the development of a medical device cluster in Massachusetts 

and a micro-technology cluster in Switzerland. Minnesota could 

follow a similar path to economic development through  

renewable energy. By formally recognizing the similar goals and 

initiatives of other organizations, MNREM will benefit from their 

work and save time and money currently lost on redundant  

efforts. With greater government inclusion, MNREM will be less 

reactive in its response to government policy. Government  

policymakers will have a better understanding of private  

industry needs and goals.  

Conduct further needs analysis of key stakeholders 

MNREM will only be able to gain momentum if its critical  

stakeholders believe that the organization is supporting their 

individual growth and development goals. Thus, it is essential 

for the IFC to have a clear understanding of the unique needs of 

its stakeholders as well as areas where those needs align.   
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This can be accomplished by conducting a preliminary needs 

assessment of key stakeholders from which the IFC’s action  

priorities can be derived. For example, from the interviews  

conducted during this project, transmission cost allocation 

emerged as a clear shared-issue amongst stakeholders. This  

issue could be positioned as a critical aligned goal of renewable 

energy companies and capitalized on to make clear policy and 

regulatory recommendations. Public entities are more likely to 

be responsive to suggestions made by a critical mass of private 

firms, and this responsiveness will reinforce the strategic  

importance of the IFC. MNREM could lead in this initiative by 

surveying member organizations and the entities they work 

closely with.  

Convene key stakeholders 

Visibility is also critical to the successful creation of the IFC,  

especially for an emergent sector like renewable energy that 

does not have the benefit of numerous, well-established firms 

with clear brand-identity and community recognition. The 

scheduled June kick-off event organized my MNREM will be a 

great way to build momentum for future events that will bring 

high-level leaders from renewable energy stakeholders  

together. The goals of these events would be twofold: to raise 

public awareness of the renewable energy sector in Minnesota 

as a competitive force that will play a critical role in the state’s 

economic future, and to set a shared vision and action plan with 

cluster stakeholders. 
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MNREM should engage in a public relations 

campaign specifically  directed towards: 

• Local pro-business organizations. 

• Green advocates. 

• Local workforce development organizations. 

• Local, state, and federal government officials. 



Sustain a strong Institute for Collaboration 

A successful IFC will be able to maintain its position as a cluster 

convener and advocate by continuing its work of identifying 

common needs and promoting clear strategies to meet those 

needs. The IFC can also maintain its status by acting as a broker 

of key information and knowledge in the network to develop 

innovative products and services.  The IFC can coordinate the 

efforts of non-profit agencies and interest groups linked to the 

cluster that have similar goals to decrease program redundancy 

and maximize the benefits that these support agencies can  

provide. Similarly, the IFC can take an active role in coordinating 

strategic planning with other IFCs in the Midwest Independent 

Transmission System Operator (MISO) service area to further 

align goals with other renewable energy stakeholders. It is likely 

that these institutions for collaboration share many common 

goals and objectives, especially in regard to effective  

transmission regulation.  

To raise visibility of the cluster’s successes, the IFC should  

actively market the economic development potential of the  

Minnesota renewable energy industries. The campaign should 

clearly express the marketplace’s potential for growth and 

global competitiveness.  

This initiative will require the development of an effective brand 

(estimated cost, $50,000), an extensive media advertising  

campaign ($100,000), and federal, state, and local government 

outreach ($100,000/year). If a strong cluster continues to  

develop, the campaign could spread nationwide and cost  

considerably more. 34 

The campaign should advertise the benefits of 

a strong renewable energy cluster, including: 

• New job creation. 

• Tax base growth. 

• Environmental friendliness. 

• Rural revitalization. 

• Technological innovation. 

• Growth in smart manufacturing. 

• Export potential. 

• Energy independence. 

• Leveraging Minnesota’s natural resources. 



A prominent virtual presence is also critical to maintaining the 

prominence of the IFC. A well-produced website can link all key 

stakeholders, both within the Minnesota renewable energy  

cluster, as well as with other leading clusters across the globe. 

The site could act as a destination for potential customers or 

new entrepreneurs in need of information to access the cluster. 

The site could provide regulatory support, by way of tax and  

permitting information, a job board, information on how to start 

a business, and comparisons of different kinds of renewable  

energy sources. Most critically, the website would market the 

successes of the cluster, further propelling its competitive  

advantage regionally and globally. MNREM is currently taking 

steps to create a more user friendly and content-rich website. 

This process should continue as available web technology and 

interconnectedness improves. 

 

Institutions for collaboration, like MNREM, have the ability to 

work with all levels of government to communicate their needs, 

identify common goals, and advocate for mutually beneficial 

action. 

Institute for Collaboration Vision 

MNREM will effectively facilitate cooperation  

between private industries and public sector  

stakeholders to increase competition and improve 

productivity over the long term.  

The alignment of goals between key stakeholders,  

including all supporting and related industries, is  

essential to the success of the cluster. All efforts 

should be made to build and sustain cooperation 

amongst these organizations. 
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Create an effective and consistent generation and 

transmission regulatory structure 

Generation and transmission regulation is an important factor in 

the economic success of private firms in the energy industry. To 

be most successful, these firms must be able to make long-term 

business investments. Because these investments will depend 

on regulatory issues, particularly transmission regulation,  

governments should enact long-term regulatory policies that 

private sector stakeholders can rely on in decision-making. 

Provide effective and consistent public investment in 

power generation and transmission 

The federal government allocates funding and provides tax  

assistance for renewable energy. Whenever possible, this public 

investment must be long-term. Energy generation and  

transmission relies on long-term capital that requires an  

investment over many years. Private sector investors will only 

respond to public investment that supports a project throughout 

its lifespan. 

MNREM, in partnership with the government, should 

devise a more specific and appropriate business  

classification system that is capable of delineating the 

diverse set of businesses involved with renewable  

energy. 36 

Goal 2: Transform Policy Environment 

Goal 2:  

MNREM Should Identify and Support Public 

Policy Initiatives that will Enhance the  

Long-Term Development of Private Sector  

Renewable Energy Stakeholders. 



A more effective classification system will allow energy  

stakeholders to better track and understand the business  

environment in which they operate. The current NAICS code 

system that is maintained by the Office of Management and 

Budget is unable to depict the various new types of  

organizations originating from the expansion of renewable  

energy.  

Increase the effectiveness of the Minnesota Public 

Utilities Commission 

The Public Utilities Commission (PUC) is currently under-funded 

and is unable to effectively complete the objectives assigned to 

it. It is slow to respond to private sector requests for regulatory 

guidance, and unable to properly coordinate with MISO and the 

Federal Energy Regulatory Commission (FERC) on larger  

regulatory issues. The PUC would benefit from increases in 

staffing.  

Modify the Certificate of Need requirements for new 

energy generation 

The current Certificate of Need requirement for new energy 

generation approval prevents many new generation sources 

from connecting to the power grid. This requirement limits the 

growth of renewable energy sources and prevents a more  

competitive market from forming. By modifying this  

requirement, the energy industry will be able to more quickly 

respond to market conditions and will improve its  

competitiveness.  

 

Case Study: Deregulation in the Texas Energy  

Market 

Texas supplies the nation with 25 percent of all 

of its natural gas and 21 percent of its U.S.-

produced oil. It holds 4 percent of the country’s 

coal reserves and generates 4,800 MW of  

nuclear power (State of Texas, 2005). Projecting 

future declines in its non-renewable portfolio, 

the state has moved aggressively towards  

developing its renewable energy resources, now producing over 28 per-

cent of the country’s wind power. 

Historically, Texas had a traditionally regulated electricity industry, with 

vertically integrated investor-owned utility service companies that  

provided generation, transmission, distribution, and retail energy  

services for all customers in a designated service footprint. This $20  

billion industry was restructured in 2002, allowing for the option of both 

individuals and corporations in most cities to choose their power  

supplier (State of Texas, 2005). The Herfindahl- Hirschman Index, an 

index that measures market concentration, reveals that investor-owned 

utilities in Texas are counter-balanced by a large number of power  

marketers, rendering the electricity market one of the most competitive 

in the United States (Wilson, 2009). 

Unlike Minnesota, Texas’ wind energy market is focused on projects 

larger than 100 MW, with a median project size of 88 MW. As of June 

2009, the state had installed 8,400 MW of wind capacity, with an  

additional 1,100 MW planned for installation, making Texas the fastest 

growing and largest wind energy producer in the country (Wilson, 2009). 

(continued on page 38) 

37 



Identify common energy goals shared by the  

government and private industry stakeholders 

across the Midwest 

There are many areas where the goals of government closely 

align with those of renewable energy stakeholders.  

Additionally, there are goals that may not immediately seem 

like they align, but actually do in the long-term. If the  

stakeholders are better able to recognize common  

objectives, they will be more likely to support the creation of 

a strong cluster that will be mutually beneficial. 

Creating jobs is currently a high priority for all levels of  

government. While the conversion of energy production 

from traditional to renewable sources may not directly  

create more jobs, the growth of related industries, like  

capital manufacturing and professional services, in a thriving 

renewable energy economic cluster undoubtedly will.  

Therefore, if governments are willing to view job creation as 

a long-term proposition, the promotion of a cluster will look 

more attractive. Conversely, private industry may initially 

resist the introduction of new competitors into the region. 

However, in the long-term, competition will encourage  

innovation and allow Minnesota energy stakeholders to 

compete globally in areas like innovation, manufacturing, 

and support services. For example, increased competition 

among stakeholders in the Massachusetts medical device 

cluster and the Swiss micro-manufacturing cluster have  

increased the speed of innovation and the attractiveness of 

exports for both.  

All levels of government have an interest in protecting the 

(continued from page 37) 

Similar to Minnesota, Texas’ largest wind resources are concentrated 

away from major cities, in the Panhandle region of the state. This has 

made transmission an especially important policy issue. Unlike Minnesota, 

siting wind farms is done centrally at the state level in Texas, allowing the 

process to occur much more quickly. Further, unlike Minnesota, the Texas 

electric grid is dominated by relatively expensive natural gas, which helps 

wind power to be more economically competitive. Lastly, wind ownership 

is highly centralized in Texas, with just three firms owning almost half of 

the wind capacity in the state, who sell their power directly to the market 

rather than at wholesale to public utilities (Wilson, 2009). 

State legislation on wind power has not been as comprehensive as in  

Minnesota. In 1999, the Texas Senate voted to deregulate the state’s  

electric industry and to establish its first Renewable Portfolio Standard 

(RPS), which mandated the inclusion of  specified amounts of renewable 

energy into the state’s fuel mix. In 2003, the Legislature mandated that 

the Public Utilities Commission have authority to order the construction of 

electric transmission capacity and in 2005, the state increased its  

renewable portfolio standards and planned for transmission to remote, 

high-wind areas. Unlike Minnesota, the Legislature in Texas has not 

adopted any explicit greenhouse gas reduction or climate regulation. 

However, both Texas and Minnesota have passed legislation to build state 

capacity in academic research in wind deployment. 

A 2005 Texas legislature-funded energy cluster study summarizes the 

state’s situation in the following terms: “The Texas energy industry enters 

its second century as a leader in energy production, while issues like  

reservoir depletion, opportunities in diverse and emerging new alternative 

energy technologies, and a dynamic and inter-related global marketplace 

cast a new light on economic development and investment in the energy 

sector.”  
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environment. The federal government seeks to reduce carbon emissions 

and to decrease U.S. dependence on foreign energy. State and local  

governments seek to create pleasant places for its citizens to live.  

Increasing renewable energy generation has the possibility to address 

each of these objectives if done effectively. The renewable energy  

industry has the potential to create low-carbon domestic energy sources 

that do not pollute the air. However, renewable energy technology must 

be sustainable and desirable for communities. It must be safe, limit noise 

and sight pollution, and not adversely impact the surrounding ecosystem. 

If Minnesota industries are able to lead in sustainable renewable energy 

production, they will be able to export ideas, capital, and services to other 

locations that seek the same benefits.  

Facilitate local governments’ ability to zone and permit  

effectively 

Timely approval for zoning and permitting are important factors for  

generation and transmission development. Many local governments have 

little experience with renewable energy, and lack the knowledge and  

ability to regulate its construction. MNREM should utilize the support of  

organizations like Solar America Cities who have put together regulatory 

templates for cities that are accommodating new energy sources. Many 

local governments will be dealing with similar zoning and permitting  

issues and could benefit from sharing information with each other. This 

will also facilitate a faster development timeline.  

Encourage the state government to support a strategic  

economic development plan for the renewable energy sector  

The scope and geographic area of MNREM most closely aligns with  

government at the state level. Therefore, the state government has the 

opportunity to be very influential in the development of the renewable 39 

States can make a big difference – they can enforce 

the RPS standards, which will encourage more  

development, the State can penalize the folks who 

are not using renewable energy sources, and they can 

assure the reliability of rules and regulations and  

promote these uniformly so everyone is playing  

under the same rules.  

—Larry Sinesio, WindLogics 



energy industries if it acts strategically to support the private  

sector. State government must recognize that the energy  

generation and transmission industries are more than just a quasi-public  

utility, and have the potential to be a driver of economic growth. The  

governor’s office can take the lead in constructing a strategic plan for an  

economic cluster in collaboration with MNREM. The state legislature can act 

upon this vision and allocate more resources for the Public Utilities  

Commission. The Commission can expedite the regulatory  

process and better consider the needs of renewable energy developers and 

supporting industries in its transmission regulation decisions. The benefits of 

this strategic outlook could be attracting and keeping companies in the  

region, creating an environment for entrepreneurship, job and wage growth, 

growth in tax revenue, and reduced dependence on imported energy.  

The timeliness of this strategy is important. As other clusters have  

demonstrated, there is a clear competitive advantage in being the first to  

innovate. There is a limited window of opportunity for these developments; 

states that are slower to react will have a more difficult time taking market 

share from those who acted earlier.  

MNREM should identify and guide key federal and state  

government initiatives and policies related to renewable energy 

power generation and transmission 

MNREM members are already active advocates for government policies at 

the state and federal level. As MNREM gains  recognition as a strong IFC, 

policymakers will increasingly look to the group for guidance on important 

economic development initiatives. MNREM should assist the state  

government in identifying common objectives with other states within the 

MISO region and the federal government. A stronger MNREM will also be 

able to assist the governments in coordinating initiatives, funding, and  

policies.  

Public Policy Vision Statement 

All levels of government will have long-term, 

aligned, and consistent energy policies that 

spur investment. This includes an effective 

and efficient regulatory structure and  

sustained public investment that can be  

relied upon in stakeholder planning. 
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According to cluster stakeholders, transmission issues continue 

to represent the most pressing obstacles preventing Minnesota 

renewable energy from achieving economic competitiveness. 

Minnesota has relatively abundant wind, solar, and geothermal 

clean energy natural resources; however, it lacks a modern  

interstate transmission grid to deliver electricity to larger  

consumer centers. The U.S. Department of Energy (DOE) has 

identified transmission limitations as the greatest obstacle to  

realizing the economic, environmental, and energy security  

benefits of clean energy. Renewable energy also provides an  

opportunity for innovation that could lead to the exportation of 

technology and industry knowledge. Working with all levels of 

government, a MNREM should prioritize advocating for  

improvements in the transmission system. 

Organize the energy cluster stakeholders and create 

recommendations to support good transmission policy 

The most critical barrier to constructing a modern transmission 

system is political. The energy cluster must be highly organized 

and create policy recommendations that will support innovative 

change in the transmission system. Furthermore, the energy  

cluster must provide consistent pressure on policymakers to  

support initiatives that will best meet the cluster’s needs. 
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Goal 3: Ensure Efficient and Equitable Transmission  

Goal 3:  

Advocate for the development of an effective 

and efficient transmission system that has low 

barriers of entry for all forms of power  

generation.  



Improve the current incentive structure for building 

transmission lines. 

The existing regulatory structure gives companies little or no 

economic incentive to invest in transmission. State regulators, 

who have primary jurisdiction over the construction of  

transmission lines, are often required to consider only the  

benefits to residents of the state, ignoring the out-of-state  

export potential of energy. Further, state regulators have little 

authority to require ratepayers within the state to help pay for 

an interstate network. 

 

Collaborate with leading academic researchers to 

lobby for and implement Smart Grid technology 

 

The transmission debate has been framed as a false dichotomy 

between an integrated national grid and locally distributed  

micro-grids. This debate needs to be reframed to reflect the 

need for both kinds of infrastructure. Self-sufficient micro-grids 

and a stronger, smarter power grid could be the pillars of  

efficiently integrated intermittent renewable sources. The 

knowledge currently exists to make the transmission system 

more reliable, secure, and efficient. Collectively, this group of 

transmission technologies is referred to as “smart grid,” of 

which University of Minnesota Professor Massoud Amin is a 

leading contributor. Amin has previously recommended that 

Minnesota “build a stronger electrical energy infrastructure, 

break our addiction to oil by transforming transportation 

(electric vehicles), green the electric power supply by expanding 42 

Our mission is to give our ratepayers reliable,          

efficient, reasonably priced energy and electricity. 

  

— Will Seuffert, Committee on Energy,   

Utilities, Technology, and Communication  

(Minnesota State Senate) 



the use of renewable, and increase energy efficiency,” to the 

state senate. Representatives from Xcel Energy have also  

supported this technology during testimony to the state senate. 

Strong renewable energy stakeholder collaboration, led by 

MNREM, is necessary to begin the implementation of smart grid 

technology. 

Communicate with FERC regarding the effect of its 

regulation on renewable energy projects  

These regulations skew the market away from renewable  

energy projects. FERC recently shifted the responsibility for 

transmission network upgrades to wind developers by requiring 

that the Midwest ISO wind generators pay 90 percent of the 

cost of transmission upgrades for projects rated 35 kV and 

higher. For projects rated lower than 345 kV, generators are  

required to pay the entire costs. This ruling came at a time when 

many developers were struggling to finance projects under the  

tradition 50/50 cost allocation arrangement. 

 

The energy sector needs to educate state and national  

government that FERC regulations are creating an unfair  

advantage for states that do not have this cost burden, including 

California and states in the Southwest. If a change is not made, 

utilities such as Otter Tail Power and Montana-Dakota Utilities 

are threatening to leave MISO. This will fragment the power of 

the Minnesota energy cluster. Furthermore, there may be  

sizable cost increases with little benefit to consumers.  
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Engineering can answer technical questions. But the 

real problem is the political will. 

  

— Dave Duebner, Midwest  

Independent  Transmission System 

Operator 



Advocate for cost allocation plans to be developed at 

the regional level  

FERC should allocate, based on electricity usage, the capital and 

operating costs of transmission lines across all load-serving  

entities. The Minnesota energy sector and the PUC must work 

with national players to develop a comprehensive plan that  

requires western and eastern interconnections. The plan should 

identify where new or expanded transmission capacity is  

necessary and opportunities to connect renewable resources to 

the grid.  

Assist local and regional planning authorities in  

aligning their interests with the renewable energy  

sector 

Many stakeholders interviewed during this study pointed to the 

difficulty of siting new transmission lines as a critical barrier to 

the improvement of the grid. Localities are skeptical of  

siting new transmission lines due to fears that the lines will 

negatively impact resident viewsheds. This concern should be 

addressed by updating zoning and code regulations for  

renewable energy projects that protect resident rights while  

facilitating needed infrastructure development.  
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Government should refrain from favoring  

specific power generation sources; instead, it 

should focus on industry incentives, limiting 

market distortions, and organizing transmission 

There are several reasons for this: 

• Competition among sources will allow the most 

competitive to grow. It is still unclear which generation 

methods have the most potential. 

• Power generation and transmission relies on  

expensive, long-term capital. The market is unable to 

change quickly without serious economic inefficiencies. 

For many stakeholders, sustaining and creating jobs is a 

top priority. However, renewable energy sources—the 

likely areas for growth and innovation—are less labor 

intensive per unit of energy than non-renewable 

sources. Therefore, it is likely that labor changes would 

be distributional. Some industries will incur loses while 

others incur growth. It is unclear if net employment 

would increase considering there is currently little  

potential for additional energy exportation. 



Smart Grids: A Competitive Advantage for Minnesota? 

Smart Grid technology is at the forefront of discussions about updating our current  

transmission grid, incorporating renewable energy sources, increasing efficiency of electric  

usage, and developing a more secure system to protect against widespread outages. The 

Department of Energy describes Smart Grid technology in these words: “an automated, 

widely distributed energy delivery network, the Smart Grid will be characterized by a  

two-way flow of electricity and information and will be capable of monitoring everything 

from power plants to customer preferences to individual appliances. It incorporates into the 

grid the benefits of distributed computing and communications to deliver real-time  

information and enable the near-instantaneous balance of supply and demand at the device 

level.” (U.S DOE 2008) 

Minnesota is home to the many of the ideas and knowledge that has contributed to the  

concept of the Smart Grid. Dr. Massoud Amin, Director of the Technological Leadership 

Institute (TLI) at the University of Minnesota, has been at the forefront of research and innovation in Smart Grid technology since 1998. It 

was Dr. Amin who coined the term “self-healing grid” and has led the research and development in this field, including the development or 

“over twenty four advanced technologies to enhance the security of our national critical infrastructures”. In addition, Dr. Amin has been 

involved in both federal and state government, advocating for funding and implementation of Smart Grid technology. For Minnesota, Dr. 

Amin and his staff represent a serious competitive advantage in the field of power generation and transmission.  

If Minnesota wants to use Smart Grids to gain a competitive advantage for the power generation and transmission industry cluster,  

immediate action must be taken. In March of 2008, Xcel Energy announced its vision to make Boulder, Colorado the first city in the United 

States to be completely reliant on Smart Grids. Although the implementation of the project will last  several years, initial steps have  

already been taken, including marketing Boulder as SmartGridCity complete with its own website.  

According to Xcel Energy’s press release, the benefits of this huge infrastructure change will include: “operational savings,  

customer-choice energy management, better grid reliability, greater energy efficiency and conservation options, increased use of  

renewable energy sources, and support for plug-in hybrid electric vehicles and intelligent-home appliances”. (Xcel Energy 2008)  

Minnesota needs to act quickly in order to reap the benefits of Smart Grid technology and take advantage of having in-house experts.  
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Incentive Structures and Transmission Investments 

Lack of investment from private firms into the transmission grid has 

been problematic in Minnesota and in other states. The  

system does not provide incentives for firms to make these  

investments. Before we can expect private firms to investment in 

transmission, policymakers need to change the incentive structure so 

that investors are able to realize the benefits (AWEA, 2009). 

1. We need a broader scope: The determination of need should be on a 

regional scale. The current incentive structure only takes into account 

immediate benefits while “benefits that are realized five years or more 

in the future are often ignored in the decision calculus” (AWEA, 2009: 

16). 

2. We need to plan for transmission: Rather than reviewing  

individual projects one at a time, a labor and time intensive process, 

transmission needs should be planned ahead of time in a  strategic 

manner that incorporates renewable energy sources. 

The authors of the Green Power Superhighways report advocate for a 

high-voltage transmission network that will better incorporate  

renewable energy, take advantage of economies of scale, and avoid 

the long lag times that wind and solar developers have faced in the 

past.  

Specifically, they argue: “FERC should, based on electricity usage,  

allocate the capital and operating costs of these transmission lines 

across all load-serving entities on an interconnection-wide  

basis.” (AWEA, 2009: 21) Changes to the incentive structure will help 

private firms realize the benefits of investing in the transmission grid 

and create a more efficient system. 46 

Transmission Vision Statement 

In collaboration with all levels of government as well 

as other key stakeholders, MNREM will help develop a 

streamlined, efficient transmission system. This new 

transmission system will have low barriers of entry for 

all forms of power generation and encourage             

innovation in the field. 



The power generation and transmission industries have the potential to be 

a strong industry cluster that can lead economic development in the state 

and give Minnesota a competitive advantage over other states. Currently, 

stakeholders involved in power generation and transmission do not act as 

an industry cluster.   

Yet, Minnesota has the resources it needs to be competitive in renewable 

energy. Not only is the state the fourth “windiest” in the nation, but there is  

a strong potential to be a leader in solar energy. Minnesota has one of the 

most aggressive Renewable Energy Standards, setting the path for greater 

demand of renewable energy.  

However, it is clear that the cluster faces formidable challenges and cannot 

be globally competitive until other, larger issues are addressed.  

A regional strategy needs to be developed in order to effect the necessary 

policy changes to achieve the long term vision for the cluster. 

Companies and organizations are not taking advantage of knowledge  

sharing and other co-location benefits, the incentive structure does not  

encourage private firms to invest in the transmission system, and regional 

regulation presents a barrier to entry.  In addition, government agencies do 

not yet associate the power generation and transmission industry with  

economic competitiveness.  

What power generation and transmission in Minnesota needs is:  a strong 

institute for collaboration (IFC), a transformed policy environment that will 

facilitate competition, and an efficient and equitable transmission system. 

Minnesota Renewable Energy Marketplace is poised to take on the role of  

the IFC and unite the various stakeholders working in this industry. These 

three steps are crucial to creation of a strong cluster and the further success 

of renewable energy in Minnesota.  

Conclusion 
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Out of Scope Topics 

Throughout our analysis, we identified several important 

topics related to power generation and transmission worthy 

of in-depth study. However, due to time and resource  

constraints, we decided to limit the scope of this project to 

the aforementioned subjects. Topics that we did not discuss 

in detail include: 

• The potential for job losses, creation, and migration. 

• Competitiveness of manufacturing. 

• Innovation and entrepreneurship. 

• Energy cost projections and effects on consumers. 

• Opportunities to better integrate the national grid and 

locally distributed micro-grids through technology like smart 

grid. 
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Appendix I: List of Renewable Energy Stakeholders 

Private Industry 

Wind developers 

Inventors, innovators 

Solar manufacturers 

Wind energy generation manufacturers 

Transportation companies 

Traditional electric utilities 

Residential energy consumers 

Commercial Energy consumers 

Industrial energy consumers 

Raw material suppliers 

Financial services 

Consulting and advisory services 

Advertising services 

Solar energy designers 

Solar energy installers 

Wind energy installers 

 

Government 

State legislators 

State governor’s office 

Public Utilities Commission 

Federal Energy Regulatory Commission 

Federal legislators 

Presidential administration 

Midwest Independent Transmission  

 System Operator 

City planners 

City policymakers 

Minnesota Department of Natural  

 Resources 

Environmental Protection Agency 

Department of Energy 

Municipal Power Agencies 

General Public 

Energy customers 

 

Landowners 

Communities near infrastructure 

Environmentalists 

Green advocates 

Other Organizations 

Minnesota Renewable Energy Marketplace 

Environmental groups 

University of Minnesota 

Minnesota State Colleges and Universities 

Minnesota Department of Employment and 

 Economic Development 

Lobbyists 

Minnesota Renewable Energy Society 

Wind on the Wires 

American Wind Energy Association 

Solar Energy Industries Association 

Solar America Cities 



 

Traditional Electric Utilities 

Traditional electric utilities provide the majority of power to Minnesota, and include Xcel Energy, Minnesota Power, and Great 

River Energy. These utilities generate a majority of their energy from non-renewable sources, but are increasingly including  

renewable sources into their energy mix.  

Minnesota electrical utilities have monopoly statuses in respective areas of the state, meaning that they do not compete directly 

with each other for customers. In exchange, they are subject to strict government regulation. 

The electric utility industry is a mature industry with a long history production. The companies have existed for many years and 

can rely on developed capital and infrastructure. These companies also have vast amounts of institutional, industry and regulatory 

knowledge. 

There is significant debate over whether the existing utility line structure effectively serves the needs of these utilities. Upgrades, 

like the CapX 2020 project, have been proposed. 

Traditional electric utilities hire the most employees and are the most profitable of any of the power generation and transmission 

stakeholders. Utilities are well established, and therefore have a strong influence on policymaking and pricing. Traditional energy 

utilities buy large amounts of capital and raw materials, and create demand for many supporting industries.  

Many power generation and transmission stakeholders rely on the electric utilities to buy products and services. Smaller energy 

providers must negotiate and work with them to obtain access to transmission lines. Customers rely on the utilities to provide 

them with affordable, reliable energy when they demand it. 

As private, cooperative, or publicly traded institutions, traditional electric utilities operate with a profit motive. In the short-term, 

they seek to continue to use their existing capital as productively as possible. They seek to produce power while maximizing  

profits. 

Traditional electric utilities increasingly understand that changes are occurring in the energy economy. Their long-term goals are 

to maintain market share and continue earning a profit. They seek to be regulated effectively and efficiently by the government. 

They seek access to customers through an effective transmission system. 

Appendix II: Analysis of Major Stakeholders 



Traditional Electric Utilities 

Stakeholder’s expectation of cluster 

Cluster’s  

current ability 

to meet this 

expectation 

To be regulated effectively  

Ability to reach full profit potential  

Sustainability of business  

Access to adequate workforce  

Access to capital and inputs  



 Wind Power Developers 

Wind power developers plan and construct individual wind turbines or groups of turbines. As of December 31, 2008, Minnesota 

had 1,752 megawatts of installed utility-scale wind power capacity. The state ranks fourth in the United States behind Texas, Iowa, 

and California. There are approximately 80 wind farms in Minnesota (Minnesota Renewable Energy Marketplace). 

Demand for renewable energy is increasing, and this trend is expected to continue. The state and federal government are offering 

financial incentives to wind power developers. Some customers are willing to pay more for wind power because of its “green”  

image. If fossil fuels prices increase, as is expected, wind energy will increase in competitiveness. 

Wind energy is still relatively immature, and there is significant potential for innovation in its production, transmission, and stor-

age. In the short-term, wind is heavily dependent on support from the government in the form of clean energy mandates, subsi-

dies, and tax breaks. 

The influence of wind power developers on the rest of the power generation and transmission cluster is still relatively low. The 

scale and production are not yet high enough to give wind significant market power. However, if market share continues to grow 

and government support remains strong, wind power’s influence will grow. More jobs, capital, and inputs will be required by wind 

developers. 

Studies estimate that between 40 and 140 jobs are created during construction per 100 megawatts of wind power, in addition to 6 

to 20 permanent operation and maintenance jobs per 100 megawatts (Minnesota Renewable Energy Marketplace). Wind power 

generation has a high potential for growth, and can bring new jobs to the cluster. Wind energy is a substitute for fossil fuel energy, 

which is losing popularity, damaging the environment, and is generally becoming more expensive to produce. Minnesota has an 

adequate workforce available to build, operate and maintain wind turbines. 

Wind energy developers seek increased access to transmission infrastructure. Transmission is a current barrier to wind power  

production. Wind developers could be both harmed by and benefit from government regulation. They benefit from requirements 

that incentivize renewable energy, but are harmed by certain zoning, environmental, and aesthetic rules. Some customers prefer 

less dispersed energy generation because of its transmission benefits. However, areas with the most wind resources are often far 

from demand centers. Wind developers would greatly benefit from more access to local capital. Currently, the majority of capital 

is imported and includes high transportation costs. Wind developers would also benefit from a more amenable transmission       

system. The industry would benefit from increased access to transmission infrastructure where wind power is most efficiently   

generated, and access to consumers in large markets like Chicago.  



Wind Power Developers 

Stakeholder’s expectation of  

cluster 

Cluster’s current 

ability to meet 

this expectation 

Potential for growth  

Ability to reach full profit potential  

Sustainability of business  

Sufficient available workforce  

Access to inexpensive capital  



 Energy Consumers 

Energy consumers can be residential, commercial agricultural, or industrial. Most consume off of a general grid, but some have 

special arrangements with utilities. 

Consumers can decide how much power they wish to consume or conserve. However, demand is relatively inelastic, especially in 

the short-term. 

Consumers can influence the behavior of other energy stakeholders by pressuring government officials or though forming interest 

groups. They can adopt more energy efficient behaviors. They can demand specific sources of power through home installation or 

pricing schemes that direct money to specific sources. 

The cluster needs customers to provide energy demand. 

In the short-term, energy customers demand consistent power, low rates, and the perception of industry progress into “green” 

energy production. 

In the long-term, customers will increasingly demand “greener” sources of power. However, they will not be willing to sacrifice 

dramatically higher rates or decreases in reliability. 



Energy Consumers 

Stakeholder’s  

expectation of cluster 

Cluster’s current 

ability to meet this 

expectation 

Low rates  

Reliability  

Perception of “green”  



 Midwest Independent Transmission System Operator (MISO) 

The Midwest Independent Transmission System Operator is a non-profit organization tasked by the government to regulate 

power transmission in a 13 state area, including Minnesota. Their mission is to provide customers with reliable, cost-effective 

transmission systems with transparent prices, open access to markets, and long-term efficiency planning. 

The Midwest Independent Transmission System Operator has the support of the U.S. government. Stakeholders must fully abide 

by their decisions on transmission issues. 

The Midwest Independent Transmission System Operator is the most powerful decision-maker on transmission issues. They claim 

to represent government interests. 

The Midwest Independent Transmission System Operator must provide clear and unbiased transmission regulation that allows 

both competition and cooperation to occur within the cluster. 

The Midwest Independent Transmission System Operator must fully understand the interests of the cluster members so that they 

can make the best long-term decisions. They seek to provide customers with reliable, cost-effective transmission systems with 

transparent prices, open access to markets, and long-term efficiency planning. 

  



Midwest Independent Transmission System  

Operator 

Stakeholder’s expectation of  

cluster 

Cluster’s current 

ability to meet 

this expectation 

Reliable transmission  

Fair rates  

Open access for generators  

Long-term planning  



 Power Generation Manufacturers 

Manufacturers in Minnesota produce parts and machinery for all types of power generators, including wind, solar, and traditional. 

This includes turbine and power transmission equipment manufacturing, semiconductor and electronic component  

manufacturing, and electrical equipment manufacturing. Manufacturers consist of small, medium, and large businesses. There are 

approximately 40 solar electric, solar heating, and small wind energy contractors located in Minnesota (Minnesota Renewable  

Energy Marketplace). 

There are no definitive numbers on the amount of wind manufacturers in the state. The Suzlon blade manufacturing plant in  

Pipestone employs 500 workers. SMI & Hydraulics in Porter employs between 50 and 99 employees. Trico TCWind in Litchfield 

employs over 50 employees (Minnesota Renewable Energy Marketplace). 

A significant amount of manufacturing for the cluster is completed overseas. There is a possibility of increasing foreign direct  

investment in manufacturing and distribution in the state. Many outside firms, primarily European, are looking to increase their 

presence in Minnesota to lower transportation costs and increase supply chain efficiency. 

Manufacturers can be any size, and can strategically locate their business near suppliers and customers. Because the renewable 

market is immature, there are opportunities for innovation in the course of production. Many young people desire employment in 

a green field. 

Turbine and power transmission equipment manufacturing requires production workers with specific skills, such as assemblers, 

machinists, millwrights, and CNC machine tool operators. They need technically skilled workers like industrial engineers,  

mechanical engineers, and industrial engineering technicians. 

Manufacturers require specialized financing to provide capital for their business. They also need inventors and designers to  

provide them with the best ideas. They rely on wind developers, utility providers, and solar installers as customers. Manufacturers 

provide parts to installers and builders. They hire both blue and white-collar workers, and could potentially hire more. 

The cluster needs manufactured parts for capital. Domestically manufactured parts are more cost effective because they do not 

need to be transported from overseas. 

In the short-term, government can stimulate demand through support for new energy generation. Financial services firms can  

provide more products appropriate for energy manufacturers. Inventors and innovators can provide better product designs.  

Educational institutions can provide a well-trained labor force.  



Power Generation Manufacturers 

Stakeholder’s expectation of cluster 

Cluster’s current 

ability to meet 

this expectation 

Potential for growth  

Ability to reach full profit potential  

Access to customers  

Economies of scale  

Supply of qualified workers  

Competitiveness  



 

Educational Institutions 

The power generation and transmission industry is a mature industry, requiring technically skilled workers in the field and office. 

Occupations include electrical power-line installers to electrical engineers to executive secretaries, many of which are high-paying 

occupations. A large percentage of the existing workers in this industry are nearing retirement age, prompting a need for  

replacement openings and entry-level workers. Most jobs also require on-the-job training. 

Minnesota currently has a large network of post-secondary institutions with programs that prepare students to work with power 

generation and transmission related industries. Minnesota State University Mankato has a Center for Renewable Energy that  

partners with Minnesota West Community and Technical College and focuses on research into cellulosic ethanol, biodiesel and 

other forms of renewable energy. There are many colleges within the University of Minnesota that offer programs relevant to  

renewable energy and agriculture. The University of Minnesota, Crookston developed an area of emphasis on bio-fuels and  

renewable energy technology for students in the agricultural systems management program. Century College is one of seven  

Minnesota State Colleges and Universities that includes energy related programs.  

Minnesota is in the third quartile among states based on science and engineering degrees as a share of higher education degrees 

conferred (below average). However, Minnesota is in the first quartile of states based on number of science and engineering 

graduate students per 1,000 individuals age 25-34 (significantly above average) (Minnesota Renewable Energy Marketplace). 

Public institutions receive government support in the form of both regular and special funding. 

Educational institutions provide trained employees that make it possible to develop a local power generation and transmission 

industry. 

Educational institutions provide students trained in energy generation and transmission systems. 

The cluster provides jobs for graduates and indirectly influences the curriculum. 

Energy stakeholders must continue to demand a trained workforce for educational institutions to be of value.  



Educational Institutions 

Stakeholder’s expectation of 

cluster 

Cluster’s current 

ability to meet 

this expectation 

Strong energy economy  

Jobs for recent graduates  

Government support  

Qualified faculty  



 Inventors and Innovators 

Innovators include individuals, education and research institutions, and local companies. They invent and improve products and 

technologies. 

Minnesota ranks in the second quartile among states with its share of research and development to gross domestic product.  

However, it ranks in the fourth quartile for federal research and development investment per science and engineering worker. 

Minnesota organizations spent $5.2 billion on industrial research and development and $560 million on academic research and  

development in 2004. Nine percent of academic research and development went to engineering, and five percent went to physical 

sciences. Minnesota ranks 36th in state agency expenditures for research and development (Minnesota Renewable Energy  

Marketplace). 

Five large companies in the state (3M Innovative Properties Company, International Business Machines Corp., Medtronic Inc., 

Honeywell International Inc., and Cardiac Pacemakers Inc.) owned 949 utility patents in 2007. Smaller organizations also own  

patents. About ten percent are individually owned. Minnesota accounts for only a small share of U.S. patents in clean energy fields 

with only five percent in wind energy and two percent in solar energy (Minnesota Renewable Energy Marketplace). 

Inventors and innovators benefit from Minnesota’s educated workforce. They also benefit from Minnesota’s immature renewable 

energy industry that includes many inputs and processes that can be improved. Minnesota has a strong base of technologically 

innovative companies. 

Inventors and innovators provide the ideas that will allow the cluster to be competitive. They are a source of technological and 

high-paying jobs. 

The cluster will need new ideas to be competitive. Jobs in innovation are some of the best in energy. 

Inventors and innovators benefit from government support in the form of tax breaks, subsidies, and effective regulation. However, 

they are often hampered by administrative burdens. 

In the long-term, inventors and innovators will thrive in a business friendly environment. This includes support from the  

government, a talented workforce, and proximity and access to manufacturers. 



Inventors and Innovators 

Stakeholder’s expectation 

of cluster 

Cluster’s current 

ability to meet this 

expectation 

Access to top talent  

Customers for ideas  

Access to capital  

Government support  



 General Public 

The general public stakeholder incorporates elements like community needs, public opinion, sustainability, and economic  

development. 

The general public exerts its influence over energy stakeholders through demand for products, environmental protection, ethical 

business practices, and employment of community members. 

The public indirectly demands many things from the energy stakeholders. They desire employment for community members, 

ethical business practices, and environmental stewardship. 

The public demands certain types of energy, provides land for generation and transmission, objects to aesthetic and  

environmental harm, and advocates for government or private action. 

Private businesses hope to operate in the most efficient manner, but they must generally understand and comply with the needs 

of the general public. 

The public would like a cluster that provides good jobs and are good stewards of the environment in both the long-term and  

short-term. 



General Public 

Stakeholder’s expectation of 

cluster 

Cluster’s current 

ability to meet this 

expectation 

Environmental stewardship  

Good jobs  

Aesthetics  

Ethical business practices  


