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1.0 Executive Summary 

In the 1960s and 1970s, Maine Senator Edmund Muskie was the driving force 
behind the Clean Water Act of 1963, the Clean Water Act of 1970 that led to the 
formation of the Environmental Protection Agency, and the 1972 Clean Air Act. 

It is not surprising, then, that Maine has a reputation as an environmental state. A 
poll taken in 2011 found that nine out of ten Mainers polled believed that “Maine 
legislators should prioritize preserving and protecting the environment” and two-
thirds felt that environmental laws had worked.”1 Maine voters have supported 
funding for Land for Maine’s Future, a bond that enables the purchase of land for 
conservation, and have also consistently supported Maine’s “Bottle Bill” which helps 
incentivize recycling of bottles and cans.  

Against this backdrop, the Environmental & Energy Technology Council of Maine 
(E2Tech) has been supporting many companies in Maine whose business is to 
provide products and services that protect and preserve the natural environment. The 
organization’s traditional base has been the environmental service providers whose 
studies and advice allow projects to conform to environmental regulations, as well as 
protect endangered species, and/or remediate pollution damage. But, in the past five 
years, an increasing number of companies in Maine have been involved in the 
broader, national trend toward clean technology, including energy and 
environmental technologies. 

This report follows work done by the University of Maine in 2006 to characterize the 
energy and environment sector, and a white paper written in 2009 by Dr. Catherine 
Renault entitled “Clean Tech: An Opportunity for Technology-based Economic 
Development in Maine.”  

In 2012, E2Tech, in collaboration with the University of Maine and Dr. Renault, 
now with Innovation Policyworks LLC, applied for and received funding from the 
Maine Technology Institute (MTI) Cluster Initiative Program (CIP) (award #144), to 
update these papers and make recommendations to E2Tech for actions to further the 
clean technology sector. 

This report draws heavily on the research on clusters and how to define, measure, 
and describe them. New knowledge is a critical component of economic growth, 
along with labor and capital. Therefore, this report describes both institutional and 
private research assets in the state, including a study of patents, the articulation of 
new knowledge that is novel and unique, and research funding that is allocated by 
peer-review, another metric of uniqueness and scientific validity. The study assess the 
companies currently in the sector and look at their economic impact and trajectory, 
while also considering the support systems, both for profit and nonprofit, that exist in 
the State. This also includes a description of the policy environment in the State 
relative to clean technology. 

                                                 
1 http://www.nrcm.org/documents/2011_poll_results.pdf. 
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1.1 Definition of Clean Technology 

There is no universal definition of “cleantech,” just as there is no universal definition 
of its companion term, “green economy,” and both may be different when applied to 
Maine. 

For this project, the team followed the lead of The Brookings Institution and the 
Bureau of Labor Statistics in asserting two important parts of the definition. The first 
principle of the definition is that to focus on the production of clean technologies, not 
the deployment. The second critical part of any definition of clean technology is that 
the end product must have an environmental benefit.  

A related part of the definition is that the supply chain for the technologies is also 
important, so the project team agrees with Brookings that the definition also includes 
companies in the supply chain “that add value using skills or technologies that are 
uniquely applied to those products.” A company in the supply chain that produces 
screws for the technology that are the same as any other screw would not be 
included, while a supplier providing specialized biobased materials would be. 

Combining these elements, this project’s definition is as follows: 

Clean Technology encompasses the production of a diverse 
range of value-added products, services, and processes with 
an environmental purpose or benefit. 

 

The technologies included in the definition are shown in Figure 1.1.  

Figure 1.1 Clean Technology Taxonomy 
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1.2 Maine’s Clean Technology Policy Environment 

Maine has a robust policy climate with regard to environmental and energy issues. In 
the last decade, this commitment was expanded to new technologies in renewable 
energy, and significant investments in research and development in these areas.  

Policies implemented at the state level that contribute to these results can be 
categorized into two types: demand-side and supply-side. Demand-side policies are 
those that increase the demand for renewable energy and energy efficiency. Supply-
side policies are those that increase the supply of renewable energy and other clean 
technologies. 

Maine’s demand-side policies are very comprehensive, including the energy 
efficiency efforts embodied in Efficiency Maine and the renewable energy support 
illustrated by the Renewable Portfolio Standard, strong wind energy and economic 
development laws, and Maine’s participation in the Regional Greenhouse Gas 
Initiative (RGGI). Maine’s policies to support the supply-side of clean technology in 
Maine are aimed more generally at increasing the supply of science and technology-
based companies and clusters, with the energy and environment cluster being one 
target. Nevertheless, as described throughout this report, these supply-side 
investments in the energy and environment cluster have clearly impacted the growth 
of the sector. 

1.3 Economic Impact 

The 2011 study by The Brookings Institution2 counted 2.7 million U.S. workers in 
the clean economy, with an annual employment growth rate of 3.4 percent between 
2003 and 2010. Table 1.1 presents information on the annual economic impact of 
Maine’s clean technology sector. Figures for direct employment (12,212 jobs) and 
labor income ($445.2 million in wages and salaries) are from The Brookings 
Institution (2011) study. The direct output and multiplier effects were estimated 
using an economic impact model (IMPLAN) of the Maine economy. 

Brookings also calculates that the clean technology sector as defined here has grown 
31 percent from 2003 to 2010, adding 2,914 direct jobs. During the same period, data 
from the Bureau of Economic Analysis shows that overall employment in Maine 
grew less than 1 percent.3 

When compared to the other technology-based sectors in the State, the 12,212 direct 
jobs in the clean technology sector rank second only to forest products and 
agriculture with 38,043 jobs in 2010, and are larger than information technology 
(8365) and biotechnology (6033). Compared to the growth of the other technology 

                                                 
2 Muro, Mark, Jonathan Rothwell and Devashree Saha. 2011. “Sizing the Green Economy: A 
National and Regional Green Jobs Assessment.” The Brookings Institution. 
http://www.brookings.edu/research/reports/2011/07/13-clean-economy. 
3 Total employment figures for Maine in 2003 and 2010 are from the State Income and Employment 
Summary (SA04) of the US Bureau of Economic Analysis, http://www.bea.gov.  



4 Clean Technology Sector in Maine - 2013 

 

sectors, 2006 to 2010 data from the Comprehensive Research and Development Evaluation 
2010 suggests that the clean technology sector is outpacing the others.4 

Table 1.1 Annual Economic Impact of Maine’s Clean Technology 
Sector, 2010 

 Direct Impact Multiplier Effects Total Impact 
Output $1,397,905,193 $928,578,069 $2,326,483,262 
    
Employment 12,212 8,189 20,401 
    
Labor Income $445,249,520 $243,707,092 $688,956,612 
    

Notes: Direct employment and labor income (i.e., annual wages) figures are from The Brookings Institution 
(2011). Direct output and multiplier effects are estimated using an economic impact model (IMPLAN) of the 
Maine economy. 

1.4 Clean Technology Ecosystem in Maine 

1.4.1 Private Sector 

To obtain an understanding of the opportunities and challenges faced by companies 
and other organizations in Maine’s clean technology sector, a survey was 
administered during the winter of 2012-2013. The University of Maine used the 
survey to collect information on the factors believed to affect the business climate for 
this sector, including availability of external investment, skilled workforce, 
collaboration among firms and in-state partners. 

Based on the survey, firms in Maine’s clean technology sector are relatively young; 
forty-six percent of these entities were established after 2000, and sixty percent are 
less than ten years old. One-quarter of firms in the industry have been in business for 
more than twenty years.   

Growth in the clean technology sector was captured by a number of indicators in the 
survey instrument, including facilities expansion and equipment purchase and 
projected revenue increases. Almost half of firms indicated they have experienced an 
increase in revenue of more than 10 percent in the last year.   

The sector is characterized by segments of business activity, which are divided into 
five broad categories for this study parallel with the major divisions in the technology 
taxonomy: Renewable Energy, Energy Efficiency, Transportation and Alternative 
Fuels, Advanced Materials (biobased) and Environmental Services. The strengths of 
Maine’s clean technology sector lie in Renewable Energy, with forty-seven percent of 
firms engaged in this area, and in Environmental Services, which thirty-four percent 
of respondents indicated as their primary sector. Sixteen percent of respondents 

                                                 
4 PolicyOneResearch, Inc. et al. 2011. Maine Comprehensive Research and Development Evaluation 2010. 
Prepared for the Maine Department of Economic and Community Development. Table 3-5.  
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indicated that Energy Efficiency was their primary sector, with the remaining 
businesses in Transportation and Alternative Fuels (3 percent) and Advanced 
Materials (biobased) (1 percent).   

Data collected outside the survey suggest that some subsectors such as Advanced 
Materials may be gaining ground.  For instance, 37 percent of patents assigned to 
companies and research institutions in Maine are for advanced materials with 
renewable energy (26 percent) and environmental services (26 percent) fairly equally 
distributed and energy efficiency coming in lower at 11 percent.  

Nine Maine companies have won fifteen federal grants to support research in clean 
technologies and a subset of these companies has also won either angel or venture 
capital investment.  

The Maine Technology Institute (MTI) has been an active investor in clean 
technology. Since 2007, MTI has invested $2,384,546.37 in projects in the clean 
technology sector. Of this amount, 59 percent was invested in five companies 
through Development Awards, while 40 percent was invested in 62 companies, sole 
proprietors or research entities through the Seed Grant program and 1.5 percent was 
invested through the new Tech Start program.  Of the total $53 million invested in 35 
projects through the Maine Technology Asset Fund, $20.6 million was invested in 
clean technology, representing 39 percent of the funds. 

1.4.2 Workforce 

Direct employment in the clean technology sector has been estimated at 12,212 in 
Maine. There are many occupations included in this figure, including many that are 
not limited to the sector, such as executive management, sales and marketing, 
administrative, etc.  

However, there are 46 occupations that are mainly found in the clean technology 
sector. The 46 occupations have an average salary of $48,769, twenty-four percent 
higher than the 2012 per capita income in Maine. Some of the occupations are 
projected to grow quite quickly, and represent an opportunity for the State. Of the 
fastest growing occupations in clean technology, half require a Bachelor’s degree in a 
science or engineering field.  

Maine’s colleges and universities have a long tradition of offering environmental 
sciences degrees, and have a large number of ocean sciences programs with a new 
focus on climate change. Over the last twenty years, the number of natural science 
and engineering degrees awarded in Maine as a percent of higher education degrees 
conferred has been quite inconsistent. Sometimes the number of these degrees, the 
prerequisites for clean technology occupations, has been higher than the US, but 
more recently it has been lower. The community college system is offering a wide 
range of environmentally related two-year degree programs and certificates. 

1.4.3 Research Assets 

Maine boasts a significant set of research assets in the clean technology field. The 
University of Maine has the Advanced Structures and Composites Center with its 
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new Offshore Wind Laboratory capable of handling 70-meter blades. The Center’s 
current projects include the development of floating turbines for installation in the 
Gulf of Maine and work on the integration of nanocelluose into composite materials.  

The Forest Bioproducts Research Institute (FBRI) Technology Research Center 
(TRC) validates, demonstrates, and helps commercialize developing fuel, chemical 
and advanced material technologies from forest bioproducts at an industrially 
relevant scale. It provides wood suppliers and wood users the opportunity to 
collaborate with each other and with University of Maine faculty researchers. The 
40,000-square-foot facility, located on the grounds of Old Town Fuel & Fiber, an 
operating pulp mill in Old Town, Maine, features state-of-the-art process control and 
process information systems. 

And, the University’s Process Development Center just opened its Cellulose 
NanoFiber Pilot Plant, an advanced facility capable of producing one ton of 
nanofiber per day. The University of Maine offers open access to the facility on a fee-
for-service basis for research and for the manufacture of cellulose nanofibrils (CNF) 
for prototype commercial development.  

Orono is also home to the Climate Change Institute, an interdisciplinary research 
unit organized to conduct research and graduate education focused on variability of 
Earth's climate, ecosystems, and other environmental systems and on the interaction 
between humans and the natural environment.  

In addition, the National Science Foundation is supporting the Sustainability 
Solutions Initiative, a collaboration among many of Maine colleges and universities 
to: 

“Create a world-class sustainability science research program focused on the 
dynamics of social-ecological systems (SES), with an explicit goal of 
understanding and strengthening connections between knowledge and action 
(K-A).” 

Another highly regarded research asset in the clean technology sector is the Bigelow 
Laboratory for Ocean Sciences. Like the other marine research organizations in the 
State, Bigelow is performing basic research into the mechanisms in the oceans, 
especially the impacts of climate change and pollution. Bigelow is also home to the 
world’s largest collection of algae, and its research programs are connected to work 
on oil from algae as a potential renewable fuel. 

1.4.4 Nonprofit and For-Profit Organizations in the Sector 

In Maine, there is a strong legal sector that supports the environmental and energy 
efficiency sectors, with an emerging strength in renewable energy law. In contrast, 
there are no accounting firms that specialize in clean technology and only one 
insurance firm. The nonprofit sector is quite strong, with an emphasis on 
environmental and conservation. In addition, nonprofits that support industry, in 
particular E2Tech and the Maine Ocean and Wind Industry Initiative, are well 
established. 
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1.5 Conclusions 

The State of Maine has traditionally had strengths in the environmental services 
sector, and this is likely due to Maine’s culture and history. In the past five years, 
these same factors have combined to support the emergence of the clean technology 
sector, with growth of 31 percent in employment between 2003-2010. The underlying 
environmental services subsector (NAICS 54162 “Environmental Consulting 
Services) has grown 36 percent during this period. The growth in the sector overall 
far outpaced the overall Maine economy.  

While employment in the subsectors is distributed heavily to renewable energy, 
environmental services and energy efficiency, the strong showing of the advanced 
materials subsector in research grants, publications, and most importantly, patents, 
suggests that this is an emerging area that with appropriate support, could drive 
another surge in the sector overall. 

A very supportive policy environment, particularly on the demand side, has enabled 
the growth in clean technology in Maine in the past ten years. It is critical that Maine 
retain its leading position in this regard, including continuing support for renewable 
energy, energy efficiency, economic development, research and development, and 
environmental programs and initiatives. Certainty in the policy framework is a 
critical component of future business and economic development planning.  

Another driver of this growth has been the robust research and development assets in 
this sector. With significant federal and state investment, Maine has grown research 
strengths in ocean energy, advanced biobased materials, climate change, 
sustainability and marine ecosystems. Of these, the research centers supported by 
state bond funding have been very productive in terms of patents and impact on 
Maine industry. This finding may be related to the requirements for technology 
commercialization contained in the bond-funded programs.  

There does not appear to be a major skills gap in this sector today, but one could 
emerge in the future. Some of the occupations projected to grow the most require 
engineering degrees, an ongoing challenge for the higher education community in 
the State. On the other hand, the community college system appears to be well 
positioned to provide training for some of the other fastest growing occupations that 
require only a two-year degree or certifications. 

There is a strong nonprofit and support services component in Maine that supports 
this sector, making it one of the most robust in the State. This is less true for the 
emerging advanced biobased materials subsector, creating opportunities for E2Tech. 

An area of concern remains with the ability of entrepreneurs to get started and to 
grow in Maine. It is not clear that this is any more of an issue in clean technology 
than in any of the other sectors, although the capital requirements are quite different 
than for information technology or biotechnology, for instance. The Top Gun-MTI-
SBIR-SEGF continuum of services appears to be working well in the last two years, 
with several clean technology start-ups gaining notice and funding in the broader 
New England entrepreneurial ecosystem. On the other hand, some entrepreneurs still 
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stall at the early stage, and a few are stymied at second stage financing that 
necessitates them reaching outside of the State. The recent uptick in investments by 
Maine Angels is also promising, but slowed in 2013 because the Seed Capital Tax 
Credit reached its statutory limit. The Credit is expected to become available again in 
2014.  

In the context of cluster theory, a sector with strong and growing employment, a 
robust supply chain, engaged research and development assets, and significant 
nonprofit and professional services component would be considered a major driver of 
a regional economy. Clean technology appears to fit all of these criteria, making it 
the most fully integrated technology sector in the State, and one of the most 
important sectors overall. 
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2.0 Introduction 

About 90 percent of Maine is forested, covering 17 million acres, the most of any 
state. And, Maine boasts 3478 miles of tidal coastline, longer than all but two other 
states in the continental United States. Over 5000 rivers and streams, 37,000 miles 
long, cross the State. There are also 6000 ponds and lakes, all remnants of Maine’s 
glacial past.  

It’s no wonder, then, that Maine’s traditional economy is based on forestry, fishing, 
and agriculture; and that industries like paper production and textiles, which were 
heavily dependent upon rivers for power, thrived until recently.  

The paper and pulp industries also brought with them water pollution. As far back as 
the 1880s, the Androscoggin River was heavily polluted with waste from the mills, as 
well as municipal sewage and agricultural run-off.  

Edmund Muskie, former Governor of Maine and a native of Rumford, a mill town 
on the Androscoggin, was elected to the U.S. Senate in 1958 and assigned to the 
Public Works Committee. He saw an opportunity to do something about the 
pollution. Known as the father of the modern environmental movement, Muskie was 
behind the Clean Water Act of 1963, but believed that his greatest legislative 
achievement was the Clean Water Act of 1970 that led to the formation of the 
Environmental Protection Agency, and the 1972 Clean Air Act. 

It is not surprising, then, that Maine has a reputation as an environmental state. A 
poll taken in 2011 found that nine out of ten Mainers polled believed that “Maine 
legislators should prioritize preserving and protecting the environment” and two-
thirds felt that environmental laws had worked.”5 Maine voters have supported 
funding for Land for Maine’s Future, a bond that enabled the purchase of land for 
conservation, and have also consistently supported Maine’s “Bottle Bill,” which 
helps incentivize recycling of bottles and cans.  

Contentious issues in recent years have demonstrated the difficulties in balancing the 
desire for economic development with environmental and conservation sensibilities. 
The development of Plum Creek, a major project on the shores of Moosehead Lake, 
was so controversial that its approval by the Land Use Regulation Commission (now 
the Land Use Planning Commission) was appealed all the way to the Maine State 
Supreme Court. Local landowners regularly challenge renewable energy projects, 
especially grid-scale wind, and environmental groups line up both for and against 
renewable energy projects. Efforts to protect fish and shrimp stocks from overfishing 
are met with dismay by coastal towns and fishermen whose livelihoods are 
threatened. 

Against this backdrop, the Environmental & Energy Technology Council of Maine 
(E2Tech) has been supporting many companies in Maine whose business is to 
provide products and services that protect and preserve the natural environment. The 

                                                 
5 http://www.nrcm.org/documents/2011_poll_results.pdf. 
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organization’s traditional base has been the environmental service providers whose 
studies and advice enable projects to conform to environmental regulations and 
protect endangered species, and/or who work on engineering projects to remediate 
pollution damage. In the past five years, an increasing number of companies in 
Maine have been involved in the broader national trend toward clean technology, 
including energy and environmental technologies. 

This report follows work done by the University of Maine in 2006 to characterize the 
energy and environment sector, and a white paper written in 2009 by Dr. Catherine 
Renault, who at the time was the Director of the Office of Innovation, entitled 
“Clean Tech: An Opportunity for Technology-based Economic Development in 
Maine.” That paper concluded with the following recommendations: 

• Make a major R&D investment in clean technologies in the form of a multi-
institution, multi-disciplinary research center. 

• Support the technology transfer mechanisms that move the resultant 
inventions into enterprises that will commercialize them.  

• Provide mentoring, management and financial assistance for the early stage 
enterprises to bring the innovations to market.  

• Secure debt and equity financing to bring the technologies to scale and 
deployment for the benefit of Mainers. 

In 2012, E2Tech, in collaboration with the University of Maine and Dr. Renault, 
now with Innovation Policyworks LLC, applied for and received funding from the 
Maine Technology Institute Cluster Initiative Program (CIP) (award #144), to 
update these papers and make recommendations to E2Tech for actions to further the 
clean technology sector. 

This report draws heavily on the research on clusters and how to define, measure, 
and describe them. The authors know that new knowledge is a critical component of 
economic growth, along with labor and capital. Therefore, this report describes both 
institutional and private research assets in the State, including a study of patents, the 
articulation of some new knowledge that is novel and unique, and research funding 
that is allocated by peer-review, another metric of uniqueness and scientific validity. 
The authors assess the companies currently in the sector and look at their economic 
impact and trajectory, while also considering the support systems, both for profit and 
nonprofit, that exist in the State. This also includes a description of the policy 
environment in the State relative to clean technology.  

This report is a description of the clean technology sector in Maine in 2013. Section 
3 contains a definition of clean technology, including a taxonomy of subsectors, 
while Section 4 profiles the policy environment in the State, including both supply-
side and demand-side programs. Section 5 describes the economic impact of the 
sector. Section 6 is a description of the clean technology ecosystem, including 
principal occupations in the sector and their trajectories, degree programs, research 
assets, public and private nonprofits and for-profits and special projects helping with 
the development of the sector. Finally, Section 7 provides conclusions about the 
sector.   
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3.0 Definition of Clean Technology 

3.1 Definition of Clean Technology Versus Green Economy 

The first task in the CIP 144 project is to define clean technology as a sector in 
Maine. “Clean technology” is a term that is widely used nationally and 
internationally, but not well understood. Therefore, a common definition is a 
prerequisite for this project so that all in the community are using the term in a 
consistent manner. 

This turns out to be a more complex task than it would appear. There is no universal 
definition of clean technology, just as there is no universal definition of its 
companion term, green economy, and both may be different when applied to Maine. 

3.1.1 What’s the Green Economy and How is it Different from Clean 
Technology? 

Over the past five years, there has been an attempt by economists to define the green 
economy, primarily for the purposes of counting the number of jobs in these sectors. 
These definitions have been broader than clean technology, but have their roots in 
the same concept of environmental sustainability. For instance, both the Brookings 
Institution6 and the Bureau of Labor Statistics (BLS)7 have written reports on the 
impact of the green economy in the past two years. The “green economy” language 
describes a broad set of economic activities that goes well beyond technology-based 
products and services to include education, training, public awareness and advocacy, 
and sectors where inputs include recycled materials or products that are more energy 
efficient than before (e.g., Energy Star Appliances). Another report from the 
Georgetown University Center on Education and the Workforce8 defined the green 
economy very broadly as “environmental protection and remediation, and any 
activity that preserves, enhances or restores the quality of the environment.”   

3.1.2 Efforts to Define Clean Technology 

The CIP 144 project focuses on the existing environmental and energy sector in 
Maine, and trying to understand its relationship with clean technology. An economic 
development group in Puget Sound, trying to solve a similar definition problem in 
order to describe the clean technology sector in their region, stated, “Clean Tech is 

                                                 
6 Muro, Mark, Jonathan Rothwell and Devashree Saha. 2011. “Sizing the Green Economy: A 
National and Regional Green Jobs Assessment.” The Brookings Institution. 
http://www.brookings.edu/research/reports/2011/07/13-clean-economy.  
7 Bureau of Labor Statistics, US Department of Labor. 2012. “Green Goods and Services Survey: 
2010.” http://www.bls.gov/ggs/.  
8 Center on Education and the Workforce. 2010. “State of Green: The Definition and Measurement of 
Green Jobs.” Georgetown University. http://cew.georgetown.edu/117408.html.  
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green, but not all green is Clean Tech.”9 In other words, clean technology is a subset 
of the green economy. The challenge is to locate the dividing line.   

Clean technology is a term that has been used by venture investors to describe a 
group of products and services that are not in a single, traditional supply chain, but 
rather a set of technologies that respond to the objective of environmental 
sustainability. This catch phrase has been used for more than a decade, and the 
definition has expanded as the technologies and opportunities have matured. For 
example, the list of technologies included in “renewable energy” continues to grow 
as new innovations emerge.  

The challenge is that the definition of clean technology has not been standardized.10 
This makes it difficult to decide upon the appropriate definition for this study. 
However, there are some similarities in language used by leading researchers 
regarding these definitions.  

For instance, Clean Edge, Inc., an energy technology-consulting firm, uses the 
following definition of clean technology: 

“A diverse range of products and services and processes that harness renewable 
materials and energy sources, dramatically reduce the use of natural resources 
and cut or eliminate emissions or wastes.” 

Cleantech Group, another leading venture group in the field, defines the term as: 

“The generally accepted umbrella term referring to a variety of products and 
services, investment asset classes, technologies, government policies, and 
business sectors which encompass some combination of clean energy, 
environmentally friendly, and sustainable or green attributes; 
Synonyms/AKAs: clean tech, clean technology, greentech, green tech, energy & 
environmental technology.” 

Clean Edge, Inc., Cleantech Group, and other clean technology venture investors are 
focused on technologies that can be monetized and are investment grade. However 
economic developers and other analysts have appropriated the term clean technology 
to name an emerging sector within their regions. For instance, Orange County, CA 
released a report on Clean Tech workforce challenges in 2008, and Puget Sound’s 
2009 study explicitly referred to its clean tech cluster. The Research Triangle in 
North Carolina has a Cleantech Cluster Board and San Diego also has an explicit 
clean tech cluster initiative. There is even a Global CleanTech Cluster Association 
with 47 members around the world, notably Copenhagen and Dublin. Note also the 
variety of spelling and capitalization conventions used! 

                                                 
9 Puget Sound Regional Council and Workforce Development Council of Seattle-King County, 
November 2009, “Clean Tech Cluster Analysis Update for the Puget Sound Region,” page 5. 
www.pscr.org. 
10 See this blog for an exhaustive discussion of the history of the definition of Clean Tech: 
http://www.cleantechblog.com/2010/12/the-seminal-list-of-cleantech-definitions.html.  
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3.2 CIP 144 Definition 

For this project, participants decided to follow the lead of Brookings and the BLS in 
asserting two important parts of the definition. The first principle of the definition is 
to focus on the production of clean technologies, not the deployment. The second 
critical part of any definition of clean technology is that the end product must have 
an environmental benefit.  

A related part of the definition is that the supply chain for the technologies is also 
important, so the project team agrees with Brookings that the definition also includes 
companies in the supply chain “that add value using skills or technologies that are 
uniquely applied to those products.” A company in the supply chain that produces 
screws for the technology that are the same as any other screw would not be 
included, while a supplier providing specialized biobased materials would be. 

Combining these elements, this report uses the following definition for Clean 
Technology: 

Clean Technology encompasses the production of a diverse 
range of value-added products, services, and processes with 
an environmental purpose or benefit. 

3.2.1 Clean Technology: Focusing on Production, not Deployment 

By focusing on production, not deployment, some green activities (and green jobs) 
are intentionally left out of this definition of clean technology. For instance, if a 
company that makes widgets is trying to adopt sustainable practices and, for 
instance, has retrofitted the lighting in their plant, they are NOT included in the 
cleantech definition because they are consumers of the technology, not producers. 
And, the person at the company who is responsible for sustainability may have a 
“green” job, but would not be included in a clean technology job count. However, 
the company that manufacturers the more efficient lighting product is in the sector, 
as is the consultant who advises the widget manufacturer on what to do to be 
sustainable, and the government agency that helps the manufacturer finance its 
energy efficiency initiatives.  

3.2.2 Clean Technology:  Environmental Benefits of the End Product 

Because environmental benefit is critical to the definition, it is also important to 
define that term. The penultimate definition of environmental benefit is from 
Eurostat, Handbook on the Environmental Goods and Services Sector:11 

  

                                                 
11 Eurostat. 2009. “The Environmental Goods and Services Sector: A Data Collection Handbook.” 
European Union. http://epp.eurostat.ec.europa.eu/cache/ITY_OFFPUB/KS-RA-09-012/EN/KS-
RA-09-012-EN.PDF, page 31. 
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“An environmental purpose [or benefit] means that the technology, good or 
service has the following uses: 

• Preventing or minimizing pollution, degradation or natural resource 
depletion. 

• Reducing, eliminating, treating and managing pollution, degradation and 
natural resource depletion or restoring environmental damage to air, water, 
waste, noise, biodiversity and landscapes. 

• Carrying out the activities such as measurement and monitoring, control, 
research and development, training related to environmental protection 
and/or resource management.” 

3.3 Maine’s Clean Technology Sector: Taxonomy of Technologies 

To operationalize this definition, most researchers have created taxonomies of 
technologies to include in the sector. A review of the various taxonomies revealed 
that all of them include the following: 

• renewable energy,  
• energy efficiency,  
• transportation and alternative fuels, 
• environmental remediation and pollution prevention, 
• water and wastewater, and 
• recycling and waste management. 

The following technology areas are sometimes mentioned for consideration, but not 
universally included: 

• agriculture and forestry, specifically sustainable and/or organic agriculture, 
sustainable forestry, aquaculture, and 

• advanced materials such as biobased plastics, green chemistry, nanomaterials. 

As a group, the Steering Committee for the CIP 144 project decided to include 
advanced materials, especially because of the level of activity here in Maine, but also 
to exclude agriculture and forestry. The latter decision was made because they 
recognized that while many Maine farmers and foresters have embraced sustainable 
practices, they are not producers of the technology.  

Therefore, the project adopted the taxonomy shown in Figure 3.1. The subsectors 
are defined in the following subsections.  
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Figure 3.1 Clean Technology Taxonomy 

 

3.3.1 Renewable Energy 

Renewable energy includes resources that rely on fuel sources that restore themselves 
over short periods of time and do not diminish, such as the sun, wind, moving water, 
organic plant and waste material (biomass), and the earth’s heat. Biofuels are fuels 
made from biological feedstocks such as wood and agricultural products, while 
biomass refers to using these same feedstocks for other energy generation. 
Geothermal refers to the generation of energy through capturing heat that is below 
the earth’s surface. Hydrokinetics is the generation of electricity through the 
movement of water, such as from waves or directly from the flow of water in ocean 
currents, tides, or inland waterways.12 Solar refers to the generation of energy 
through the capture of sunlight, either thermal or photovoltaic. Wind refers to the 
capture of energy in wind through turbines or related devices. Fuel cells are devices 
that convert fuel to energy through the addition of oxygen. The fuel is usually 
hydrogen, but can also be natural gas and methanol.   

3.3.2 Energy Efficiency 

“Energy efficiency” includes technologies that reduce the amount of natural 
resources used (e.g., energy efficient and water efficient appliances, drywall and 

                                                 
12 Definition from Federal Energy Regulatory Commission, 
http://www.ferc.gov/industries/hydropower/gen-info/licensing/hydrokinetics.asp/  
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insulation, efficient heating and cooling systems, efficient windows and doors and 
other building materials and systems). Specifically called out are lighting 
technologies such as low-energy usage light bulbs and fixtures. Smart buildings refer 
to technologies that monitor energy usage in a building while smart grid refers to 
technologies that allow utilities to better manage their production of energy and vary 
it by time of day, type of user, etc. 

3.3.3 Transportation and Alternative Fuels 

This sector includes new battery technologies and more efficient vehicles including 
cars, trucks, and mass transit. Electric motor vehicle manufacturing is included as 
well. 

3.3.4 Advanced Materials 

Plastics, chemicals, and other materials made from biological elements that are 
renewable (i.e., wood and agricultural products) are included in this sector.  

3.3.5 Environmental Sciences 

This sector includes consulting, service, and manufacturing companies. 
Environmental protection and pollution prevention refers to the full range of 
products and services that promote clean air and water. Specifically included are 
scientific and technical consulting and engineering services related to environmental 
protection. Environmental remediation includes all products and services related to 
clean up of environmental damage that has already occurred, including scientific and 
technical consulting. Recycling and waste management and treatment refers to all 
products and services designed to deal with waste that has been generated, including 
finding secondary uses such as compost, post-consumer paper and paper products. 
Solid waste management, sewage treatment and waste collection are also included. 

3.3.6 NAICS and SOCs 

Translating these technologies into industry sectors using the North American 
Industry Classification System (NAICS) and Standard Occupational Codes (SOCs) 
to identify companies in Maine and to identify their economic impact requires some 
interpretation. NAICS sectors are quite broad, and it is easy to consider that some 
companies might be in a NAICS sector and also in the clean technology sector, while 
others are not.  

Both Brookings and the BLS took over two years to compile lists of NAICS codes for 
their respective analyses of the green economy. This project team reviewed both lists 
carefully and concluded that the Brookings definition is closer to the one adopted by 
the CIP 144 Steering Committee than the BLS definition. Brookings used a 
definition that also focuses on production, and excludes sectors that are more 
peripheral to clean technology. 
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The project team’s judgment was informed by Gittell’s13 review of four different 
definitions, including these two, with a focus on New England. His team calculated 
the size of the green economy in New England using each of the definitions. While 
Gittell did not say which definition was the best, he did describe the Brookings list as 
detailed and transparent. 

Another factor in this decision was the fact that Massachusetts relied on the BLS list 
of NAICS related to clean energy in its 2012 Clean Energy Industry Report.14 The 
authors then augmented this with extensive calls to companies to ascertain their 
employment in the sectors. 

3.4 Maine’s Clean Technology Sector 

Ultimately, the purpose of CIP 144 is to define the clean technology sector. This 
means not only the companies that form the core of the sector, as has been discussed, 
but also the infrastructure of intellectual and physical assets that form the culture and 
community for these companies.  

Figure 3.2 is a conceptual diagram of the clean technology sector in Maine.  The 
various elements will be described in more detail in Section 6.0 of this report. Section 
6.1 will describe the core of the sector, including companies in the supply chain. 
Sections 6.2 and 6.3 describe the workforce and educational assets while Section 6.4 
details the research assets, the left side of this diagram. The right side, the support 
services available, are listed by nonprofits (Section 6.5) and for profit firms (Section 
6.6).  

Figure 3.2 Maine’s Clean Technology Sector 

 
                                                 
13 Gittell, Ross and Josh Stillwagon. 2011. “Does NE have a Clean Tech Industry Advantage?” 
Federal Reserve Bank of Boston. http://www.bos.frb.org/economic/nesg/papers/gittell-
stillwagon2.pdf. 
14 Massachusetts Clean Energy Center. 2012. “2012 Massachusetts Clean Energy Industry Report.” 
http://www.masscec.com/index.cfm/page/2012-Massachusetts-Clean-Energy-Industry-
Report/cdid/13909/pid/11170. 
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4.0 Maine’s Clean Technology Policy Environment 

As the home state of the author of the federal Clean Water Act, Edmund Muskie, 
Maine has a long tradition of respect for and conservation of its natural resources. 
So, it is not surprising that Maine has a robust policy climate with regard to 
environmental and energy issues. This commitment has been expanded to new 
technologies in renewable energy, and significant investments in research and 
development in these areas.  

The national policy discussion of energy and environmental issues are distinctly 
intertwined. Energy efficiency initiatives, for instance, are framed both as 
opportunities to consume less electricity and thus reduce our dependence on the 
fossil fuels that are consumed by power plants, but also as an opportunity to reduce 
air emissions that pollute the air and greenhouse gas emissions that contribute to 
climate change. Similarly, the use of renewable energy lowers pollution, impacts 
climate change and reduces the reliance on fossil fuels.  

There is significant evidence on progress toward these twin goals. The American 
Council for an Energy-Efficient Economy’s recent report includes a chart showing 
actual energy consumption in the United States since 1970, compared to the 
trajectory line of energy consumption growth prior to that date (Figure 4.1). As 
shown in Figure 4.2, air pollution has also been reduced in that time period.  

Figure 4.1 US Energy Use per Unit of GDP, 1970-2010 

 
Source: Vaidyanathan, Shruti, et al. 2013. “Overcoming Market Barriers and Using Market Forces to Advance 
Energy Efficiency.” American Council for an Energy Efficient Economy. http://www.aceee.org/research-
report/e136 

http://www.aceee.org/research-report/e136
http://www.aceee.org/research-report/e136
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Figure 4.2 Levels of Various Components of Emissions Contributing 
to Air Pollution, 1970 and 2000 

 
Source: Grambsch, Anne. 2002. “Climate Change and Air Quality.” 
http://climate.dot.gov/documents/workshop1002/grambsch.pdf.  

4.1 State Policies Contributing to These Results 

Policies implemented at the state level that contribute to these results can be 
categorized into two types: demand-side and supply-side. Demand-side policies are 
those that increase the demand for renewable energy and energy efficiency. Supply-
side policies are those that increase the supply of renewable energy and other clean 
technologies. Both are described for Maine in the following subsections. 

4.1.1 Demand-Side Policies in Maine 

Demand-side policies are those enacted by a state that are designed to encourage the 
use of renewable energy and increase energy efficiency.  

Efficiency Maine: This program was established in 
2002 and revised in 2009, but continues to support 
energy efficiency, reducing energy costs and 
improving the environment. This goal is 
accomplished through energy efficient lighting upgrades, building sealing and 
insulation, development of high performance buildings, appliance upgrades 
and replacements, energy training and certification, and public education. 
Efficiency Maine offers a number of programs to assist Maine homeowners 
and businesses to make their buildings more energy efficient.  

In 2012, Efficiency Maine has helped avert the consumption of 1.8 billion 
kilowatt hours (kWh) of electricity, saving Maine business and residential 

http://climate.dot.gov/documents/workshop1002/grambsch.pdf
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consumers nearly $128 million. According to their 2012 Annual Report, 
Efficiency Maine’s 2012 programs achieved the following results: 

• Lowered present and future energy costs in Maine by an estimated $142.5 
million, making businesses more profitable and competitive and families 
more economically secure. 

• Reduced demand for electricity across the State enough to suppress the 
price paid by all Mainers on the grid for energy, capacity, carbon 
allowances, and renewable energy credits. 

• Generated more than $73.25 million in total investments in energy 
infrastructure upgrades during a sluggish economy. 

• Helped to create or retain jobs.15 

Renewable Portfolio Standard (RPS): Maine’s RPS requires its electricity 
providers to have a portfolio of electricity sources such that 40 percent are 
from renewable resources by 2017. Ten percent of these must be Class I, 
which represents a limited list of technologies including fuel cells, tidal power, 
solar, wind, geothermal, hydroelectric, biomass or municipal solid waste. The 
RPS was updated in 2007 and the Class I requirement was added. (35-A 
MRSA §3210). Figure 4.3 shows the sources of electricity in Maine as of 
2013.  

Figure 4.3 Maine’s Net Electricity Generation by Source, 2013 

 
Source: US Energy Information Administration, http://www.eia.gov/state/?sid=ME.  

                                                 
15 A recent macroeconomic study quoted in the Efficiency Maine 2011 and 2012 Annual Reports 
estimated that every $1 million in electric efficiency program funding tends to generate 51 full-time 
equivalent jobs for a year and that every $1 million in oil efficiency program funding tends to generate 
75 full-time equivalent jobs for a year. 

http://www.eia.gov/state/?sid=ME
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Energy Efficiency Standards:  Maine’s statutes (35-A MRSA §10104) include a 
target 30 percent reduction in electricity sales by 2020, a peak demand of 100 
megawatts (MW) by 2020, and a 30 percent reduction in natural gas sales by 
2020. In addition, the Efficiency Maine-enabling legislation contains the goals 
of a 20 percent reduction in heating fuel consumption and the weatherization 
of 100 percent of Maine homes and 50 percent of Maine businesses by 2030.  

Wind Power Goals:  In 2010, Maine enacted the following wind energy goals: 
2,000 MW by 2015; 3,000 MW by 2020 with 300 MW in coastal or offshore 
wind; and 8,000 MW by 2030, 5,000 MW from offshore wind. 

Systems Benefit Charge: Maine currently has a systems benefit charge for all 
Maine electricity ratepayers, which is calculated based on the kWh 
consumed. The average charge per Maine household is $8/year. This charge 
is used to fund the operations of Efficiency Maine. Legislation passed in 2013 
ends the systems benefit charge in 2015, and directs other funds to Efficiency 
Maine. 

Net Metering: Maine statute requires that all of Maine’s utilities must offer net 
metering (35-A MRSA §3209-A). This means that any Maine ratepayer that 
has its own source of energy (e.g., solar panels, wind turbines) receives credit 
for the electricity that they generate. 

Greenhouse Gas Emission 
Targets: Maine is a participant 
in the Regional Greenhouse 
Gas Initiative (RGGI) along with ten Northeastern states. RGGI is the first 
market-based regulatory program in the country to reduce greenhouse gas 
emissions. Each state's carbon dioxide (CO2) Budget Trading Program limits 
emissions of CO2 from electric power plants, issues CO2 allowances, and 
establishes participation in regional CO2 allowance auctions. Each quarter the 
states in the program auction off their emissions allowances. Maine’s 
proceeds are invested in the Efficiency Maine program (35-A MRSA §10101). 
Recent changes to the emissions goals adopted by the RGGI states means that 
2020 CO2 levels are projected to be more than 45 percent below 2005 levels. 

Property-based Clean Energy (PACE) Loans: Through Efficiency Maine, PACE 
loans were made available using $30 million in ARRA funding starting in 
April 2011 (35-A MRSA §10151). Loans were available for energy efficiency 
upgrades through the purchase of new technology or appliances, for instance. 
While not all Maine localities allow this, PACE loans are paid back through 
special assessments included in the homeowner’s property tax. 

Green Buildings: There are several statutes that support “green” or energy 
efficient buildings in Maine. For instance, all electricity used in state buildings 
must be from renewable energy and must give preference to community-based 
producers (< 10 MW). Many new residential and commercial buildings must 
meet certain energy efficiency standards as defined by the 2009 International 
Energy Conservation Code. 
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Tax Credits and Rebates: Residential and commercial users can get a rebate of 
$2,000 for installation of solar water heat, solar space heat, and photovoltaic 
equipment and up to $4,000 rebates for wind power systems. In addition, 
Maine has an income tax credit of 5 cents per gallon of biofuels produced, 
and individuals that use biofuels for personal use do not have to pay the 
State’s fuel excise tax.  

4.2 Supply-Side Policies in Maine 

Maine’s policies to support the supply-side of clean technology in Maine are quite 
different from those supporting the demand-side. Most policies are aimed more 
generally at increasing the supply of science and technology-based companies and 
clusters, with the energy and environment cluster being one target. Nevertheless, as 
described throughout this report, these investments in the energy and environment 
cluster have clearly impacted the growth of the clean technology sector. 

The following subsections describe organizations supporting clean technology 
supply-site businesses in Maine.  Only one of these organizations, the Maine 
Technology Institute, receives direct state funding, while the incubators compete 
annually for a small grant from the State. The Small Enterprise Growth Fund has 
received capital infusions from public bond funds, while Maine Angels and CEI are 
private organizations.  

4.2.1 Maine Technology Institute (MTI) 

MTI was established in 1999 to assist Maine 
entrepreneurs, inventors and companies with the 
commercialization of technology in order to 
grow Maine’s economy. The legislature directed 
MTI to work with seven targeted technology 
sectors, including “energy and environment” 
which has been broadened to include the clean 

technology sectors as described in this report.  

MTI’s investments in clean technology (described in Section 6.1.7) include small 
grants such as TechStart and Seed Grants for the early stage of commercialization 
and large grants and loans (Development Loans) for the later stages. In addition, 
MTI supports the targeted technology sectors through Cluster Initiative Program 
Grants (such as the one that funded this report). In addition, MTI has been tasked 
from time to time by the legislature to administer large bond programs like the Maine 
Technology Asset Fund to direct capital investments in research, development and 
commercialization assets through a competitive program. 

Cluster Initiative Program grants from MTI have directly supported the supply-side 
development of clean technology. For instance, MTI funding has allowed E2Tech 
and the Maine Ocean & Wind Industry Initiative to study the regional wind supply 
chain in depth, as well as provide substantial educational programming and other 
types of assistance to support companies in this sector. 
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Another funded project enabled study of the feasibility of bioplastics made from 
Maine potatoes, and ultimately led to the founding of the Maine Sustainable 
Bioplastics Council.  

4.2.2 Incubators/Accelerators 

The following three organizations, and the Maine Aquaculture Innovation Center, 
form the Maine Business Incubation Network (MeBIS) and offer a series of programs 
for entrepreneurs across the State, regardless of their sector.  

Maine Center for Entrepreneurial Development, Portland:  The Maine Center for 
Entrepreneurial Development (MCED) is a private non-profit founded in 
1997 that assists entrepreneurs building scalable innovation-based Maine 
businesses. Although historically a traditional incubator that offered energy 
and environmental entrepreneurs space located on an academic campus, 
MCED is now a leading-edge virtual resource for the most promising 
startups, regardless of their Maine location. 

The showcase program is Top Gun, a customized, entrepreneurial 
development program that identifies highly talented entrepreneurs in Maine 
and matches them with mentors who will help guide them as they continue to 
develop their innovative business model. Top Gun teaches emerging 
entrepreneurs the critical skills needed to manage and grow a scalable, 
innovative enterprise. Top Gun is held once a year and typically runs from 12 
to 16 weeks. It is operated by MCED with assistance from the other MeBIS 
organizations. 

Top Gun clean technology graduates include Cerahelix and Pika Energy. 
Ocean Renewable Power Company was an early graduate of the MCED 
when it was still an incubator. 

The Target Technology Center, Orono:  The Target Technology Incubator 
provides scalable, innovation-based companies with access to the resources 
they need to grow and attain long-term success within an environment that 
fosters business development, commercialization and successful management 
practices. 

The Foster Center for Student Innovation:  The Foster Center is where all 
University of Maine students go for support of their entrepreneurial efforts. 

4.2.3 Financing Organizations 

Small Enterprise Growth Fund:  The Small Enterprise Growth Fund (SEGF) is 
a professionally-managed venture capital fund that invests exclusively in 
Maine companies who demonstrate a potential for high growth and public 
benefit. The Fund has been actively investing in Maine companies since 1997, 
after its creation by an act of the Maine Legislature in 1995 to provide Maine 
companies and entrepreneurs access to patient sources of venture capital. The 
fund has received $13 million in capital contributions from the State of Maine 
and operates as a revolving “evergreen” fund. 
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SEGF has invested in clean technology companies such as Cerahelix (water 
filtration), Coast of Maine Organic Products (composting), Nyle (heat 
pumps), and Pika Energy (wind turbines).  

Maine Angels:  The Maine Angels are accredited private equity investors who 
help entrepreneurs by investing in and mentoring early stage companies. 
Their goal is to make sound investments in promising New England 
entrepreneurs with an emphasis on Maine businesses. Recently, Maine 
Angels has invested in clean technology companies Cerahelix, Pika Energy, 
and Ocean Renewable Power Company.  

Coastal Enterprises, Inc. (CEI):  CEI’s mission is to help create economically 
and environmentally healthy communities in which all people, especially 
those with low incomes, can reach their full potential. The organization has a 
high financial sustainability ratio, thanks to new and expanded sources of 
funds through private giving, public funds, and income from funds and 
venture capital. CEI has a metric for looking at the balance of the “three Es” 
—economy, equity and environment—through all initiatives. 

CEI has made loans and investments in a number of clean technology related 
projects, although the actual names of the companies are not public. Loans 
are primarily made to installers, distributors, or operators of renewable energy 
systems, while a new investment fund has helped ReVision Energy 
(highlighted in the 2012 Annual Report). The CEI New Market Tax Credit 
subsidiary, CCML, Inc., has provided tax credits to a large number of forestry 
conservation projects in the State, and hopes to support additional Maine 
renewable energy-related projects in the near future. 
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5.0 Economic Impact 

The 2011 study by The Brookings Institution16 counted 2.7 million U.S. workers in 
the clean economy, with an annual employment growth rate of 3.4 percent between 
2003 and 2010. Table 5.1 presents information on the annual economic impact of 
Maine’s clean technology sector. Figures for direct employment (12,212 jobs) and 
labor income ($445.2 million in wages and salaries) are from The Brookings 
Institution (2011) study. The direct output and multiplier effects were estimated 
using an economic impact model (IMPLAN) of the Maine economy. 

Table 5.1 Annual Economic Impact of Maine’s Clean Technology 
Sector, 2010 

 Direct Impact Multiplier Effects Total Impact 
Output $1,397,905,193 $928,578,069 $2,326,483,262 
    
Employment 12,212 8,189 20,401 
    
Labor Income $445,249,520 $243,707,092 $688,956,612 

Notes: Direct employment and labor income (i.e., annual wages) figures are from The Brookings Institution 
(2011). Direct output and multiplier effects are estimated using an economic impact model (IMPLAN) of the 
Maine economy. 

The IMPLAN model is an input-output framework that traces the flows of 
expenditures and income through the Maine economy with a complex system of 
accounts that are uniquely tailored to the State.17 Underlying these accounts is 
information regarding transactions occurring among industries located in Maine, the 
spending patterns of households, and transactions occurring between the State and 
the rest of the world. Some of the data sources used to develop the IMPLAN model 
and tailor it to the Maine economy include County Business Patterns of the U.S. 
Census Bureau, Regional Economic Information System (REIS) data and input-
output accounts from the U.S. Bureau of Economic Analysis, and ES-202 statistics 
from the U.S. Bureau of Labor Statistics. 

Results of the analysis presented in Table 5.1 show that, including multiplier effects, 
Maine’s clean technology sector has an annual statewide economic impact of an 
estimated $2.3 billion in output, 20,401 full- and part-time jobs, and $689.0 million in 
labor income.  

The output multiplier of 1.66, defined as the ratio of total output ($2.3 billion) to 
direct output ($1.4 billion), suggests that every $1.00 of revenue in the sector supports 
a total of $1.66 in statewide economic activity; that is, the “initial” $1.00 in revenue 
plus an additional $0.66.  

                                                 
16 Muro, op. cit. 
17 Version 3.0 of the IMPLAN model has information on 440 sectors of the economy. 
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The employment multiplier of 1.67, calculated as the ratio of total (20,401 jobs) to 
direct (12,212 jobs) employment, suggests that the economic activity associated with 
each person directly employed in the clean technology sector supports a total of 1.67 
Maine jobs; that is, the person working in a clean technology business or 
organization, and an additional 0.67 full- or part-time job elsewhere in the State.  

Brookings also calculates that the clean technology sector as defined here has grown 
31 percent from 2003 to 2010, adding 2,914 direct jobs. During the same period, data 
from the Bureau of Economic Analysis shows that overall employment in Maine 
grew by less than 1 percent.18 

Brookings’ subsectors are defined slightly differently from this project’s definition, 
but their results in terms of fastest growing segments is still instructive. As shown in 
Table 5.2, Brookings reports that Biofuels and Biomass grew the fastest, followed by 
air and water purification technologies and professional energy services.  

Table 5.2 Fastest Growing Segments of Maine’s Clean Economy, 
2003-2010 

Segment Jobs 2010 

Jobs 
Change 

2003-2010 

Annual 
Average Job 

Change 
2003-2010 

(%) 
Biofuels/Biomass 55 +54 +77.3% 
Air and Water Purification 
Technologies 

16 +14 +34.6% 

Professional Energy Services 65 +56 +32.6% 
Sustainable Forestry Products 945 +750 +25.3% 
Green Architecture and Construction 
Services 

226 +172 +22.7% 

Source: Muro, op. cit., http://www.brookings.edu/~/media/Series/Clean%20Economy/23.PDF 

When compared to the other technology-based sectors in the State, the 12,212 direct 
jobs in the clean technology sector rank second only to forest products and 
agriculture with 38,043 jobs in 2010, and is larger than information technology 
(8,365 jobs) and biotechnology (6,033 jobs). Based on 2006 to 2010 data from the 
Comprehensive Research and Development Evaluation 2010, it appears that the clean 
technology sector is growing faster than the other technology sectors.19  

A study completed by The Maine Ocean Wind and Industry Initiative, E2Tech, and 
the Maine Composites Alliance showed significant economy impact for one part of 

                                                 
18 Total employment figures for Maine in 2003 and 2010 are from the State Income and Employment 
Summary (SA04) of the US Bureau of Economic Analysis, http://www.bea.gov. 
19 PolicyOneResearch, Inc. et al. 2011. Maine Comprehensive Research and Development Evaluation 2010. 
Prepared for the Maine Department of Economic and Community Development. Table 3-5.  
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the clean technology sector. Their Fall 2012 survey of 49 companies participating in 
wind and ocean energy yielded a total of 3659 employees in Maine and revenues of 
$547 million. Findings of the study are summarized on a brochure published by 
E2Tech, MOWII and MCA and shown in Figure 5.1.20 

Figure 5.1 Wind and Ocean Energy: Economic Impact in Maine 

  

                                                 
20 http://www.e2tech.org/resources/Documents/mowii_economic-impact-in-maine.pdf.  
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6.0 Clean Technology Ecosystem in Maine 

The clean technology sector includes the private sector companies that make up its 
core, as well as the workforce, educational organizations, research assets and service 
providers that support the sector. This section describes each component in turn. 

6.1 Private Sector 

To understand the private sector, the team conducted a survey, reviewed patents for 
evidence of intellectual property and a variety of investment vehicles to assess the 
emerging companies. 

6.1.1 Survey 

To obtain an understanding of the opportunities and challenges faced by companies 
and other organizations in Maine’s clean technology sector, a survey was 
administered during the winter of 2012-2013. The survey collected information on 
the factors believed to affect the business climate for this sector, including availability 
of external investment, skilled workforce, collaboration among firms, and in-state 
partners. 

Two separate sources of information were used to acquire the names and addresses 
of organizations involved in Maine’s clean technology sector.  The first source was a 
list provided by E2Tech comprised of 397 contacts, including members of other 
affiliated entities.  The second source was a mailing list of 353 entities purchased 
from the North American Industrial Classification (NAICS) Association.  The 
NAICS Association list contains organizations that are included in a group of 
industrial categories (SIC codes) that are closely linked to clean technology. The 
definition of clean technology outlined in Section 2.0 informed the classification of 
clean technology businesses with respect to SIC (Standard Industrial Classification) 
categorization.  The survey instrument was developed in cooperation with the CIP 
Project 144 Steering Committee. Questions were based on previous studies (Noblet 
and Gabe,21 Gabe and Noblet22) that had examined the environmental and energy 
technology sector in Maine. The survey sample contained a total of 730 entities23 
believed to represent firms that comprise the clean technology sector in Maine. The 
survey instrument was administered by mixed-mode during the winter of 2013. 
Respondents from whom a valid email address was available were invited to 
participate in an online version of the survey, administered using the software 

                                                 
21 Noblet, Caroline L. and Todd M. Gabe. 2006.  “Business Climate for Maine’s Environment and 
Energy Technology Sector.” Department of Resource Economics and Policy, College of Natural 
Sciences and Forestry, University of Maine.  Department Staff Paper Series No. 565.  Orono, Maine 
22 Gabe, Todd M. and Noblet, Caroline L. 2006.  Economic Profile of the Environmental and Energy 
Technology Sector in Maine. Department of Resource Economics and Policy Staff Paper 546.  The 
University of Maine, Orono. 
23 The two lists were checked for overlap.  Twenty entities were found to be on both lists, and thus the 
total combined list does not match the sum of the individual lists. 
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Qualtrics. Entities who received a hardcopy version of the survey through the mail 
were also given the URL in the event they preferred to complete the survey online. 
After the initial mailing of surveys, reminder email or replacement surveys were sent 
to non-respondents. Due to the anonymous nature of the online survey, it is not 
possible to report the number of responses garnered exclusively from the E2Tech 
provided list versus the SIC based purchased list.   

In addition, the project team recognizes that the emerging nature of the clean 
technology sector means that not all appropriate entities may have been invited to 
participate in the study. To mitigate any bias, and to ensure the survey was 
representative of as many facets of the sector as possible, survey participants were 
also able to invite appropriate colleagues at other clean technology entities (who may 
not have received an initial invitation) to complete the survey. E2Tech hosted a 
forum on the clean technology sector on March 13, 2013. Those in attendance who 
represented previously uninvited (or previously invited but not yet responding) 
entities were invited to participate in the survey. Overall, 189 completed surveys 
were returned; however, not all respondents chose to answer all questions.     

6.1.1.1 Demographics.  Based on the survey, firms in Maine’s clean 
technology sector are relatively young; 46 percent of these entities were established 
after 2000, and 60 percent are less than 10 years old. One-quarter of firms in the 
industry have been in business for more than 20 years.   

The survey results indicate that 46 percent of firms are privately-owned corporations, 
while 30 percent are partnership entities. Interestingly, 11 percent of respondents 
were non-profit entities. A majority of clean technology respondents are single 
establishment firms (68 percent), while 14 percent are headquarters of a multi-
establishment firm (8 percent are an office of a multi-establishment firm), and the 
remaining businesses are part of a multi-national corporation (5 percent) or of 
another organizational structure (4 percent), such as a trade association.  

Given the diversity of activity within the clean technology sector, employment in the 
sector is also diverse, ranging from organizations that reported “zero” full-time 
employees (5 percent of respondents) to over 100 full-time employees (5 percent of 
respondents); however the firms in this sector predominately employ five or fewer 
full-time employees (64 percent of respondents reported five or fewer full-time 
workers in 2013; median employment of 3 employees). Of the respondents, 77 
percent indicated that they employ five or fewer part-time workers currently (median 
of 2 part-time workers). Part-time worker employment has increased from 2008 
levels (median of ½ a part-time worker, 90 percent reported employing five or fewer 
workers) and is expected to stay steady to 2020 (median of 2 part-time workers, 78 
percent of respondents anticipate employing five or fewer part-time workers).  

The occupations of employees and their educational attainment are additional areas 
of interest for the clean technology sector. The survey requested information about 
employment in the occupations of computer programing/information technology, 
engineering, management, policy affairs, public relations, sales, science and 
technology. A total of 83 respondents were willing to indicate the single occupation 
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where they expected to add the greatest number of workers; of these respondents, 25 
percent anticipated greatest employment growth for engineers and 25 percent for 
technicians. Eighty-six respondents shared the level of education in which they 
anticipate greatest employment growth; 31 percent indicated perceived future need 
for employees with two-year degrees or high school diplomas, while 15 percent 
indicated anticipated greatest growth for employees with Master’s degrees. (See 
Section 6.2 for a further discussion of workforce in clean technology.) 

Growth in the clean technology sector was captured by a number of indicators in the 
survey instrument, including facilities expansion and equipment purchase and 
projected revenue increases. Almost half of firms indicated they have experienced an 
increase in revenue of more than 10 percent in the last year. With respect to facility 
expansion, firms in the clean technology sector have already expanded their 
facilities, and expect to continue this trend. Table 6.1 shows firms who expanded 
their facilities in the last 12 months; a majority of these firms expanded their facilities 
by less than 2,500 square feet. Survey results also show that firms will continue this 
investment in their facilities, as almost half of survey respondents indicated they 
expect to expand their facilities during the next three years.  

Table 6.1 Growth Indicators of Survey Respondents 

 
Last 12 
months Next 12 months Next 3 years 

 -----------------------------Percent------------------------------ 
Expand Facilities 14.8 27.8 57.4 
Purchase New Equipment 8.7 27.5 63.8 
Increase Revenue more than 10% 43.3 69.2 69.0 

 

Clean technology firms are also employing business strategies that suggest 
confidence in potential growth of the industry. Firms plan to invest in new 
equipment, particularly in the next three years. Of the firms who anticipate 
purchasing new equipment, renewable energy firms are more likely to state that 
equipment purchases will be made in the next three years while environmental 
service firms are more likely to report they will not be purchasing equipment. 
Additionally, 21 percent of firms launched a new service or released a new product 
in the past 12 months. Figure 6.1 shows the planned strategies of clean technology 
firms over the next three years, which indicates that firms anticipate further growth 
of their services, products and research and development activities. 

Sources of funding that support the growth of Maine’s clean technology firms are 
also important to identify, as 69 percent of respondents indicated they did not receive 
any investment capital in 2012. Of those who received funding, there is great variety 
in the amount: 9 percent indicated the amount was less than $25 thousand while 5 
percent indicated external investments of greater than $10 million. In comparison to 
the low external funding reported, 40 percent of firms surveyed reported investing  
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Figure 6.1 Planned Strategies of Maine Clean Technology Firms 

 

 

firm resources on research and development in the past year, with a majority of 
internal investment under $25,000.   

Firms were also asked to identify sources of funding, from an assortment of private, 
state and federal programs available to Maine business (Table 6.2).   

Table 6.2 Programs for Clean Technology Firms 

 
Sought or Received 

Assistance 
Unaware of 
the Program 

 --------------------------Percent------------------- 
Maine Technology Institute (MTI) funds 27 11 
Private Foundation 13 7 
Small Business Innovation Research Program 12 10 
Research Expense Credit - 16 
Regional Economic Development Program 3 12 
Tax increment-financing 5 9 
Bus. Equip. Property Tax Reimbursement 7 8 
Research & development sales tax exemption 4 12 
FAME 11 8 
Small Enterprise Growth Fund 3 12 
Small Business Administration 9 7 
 

Forty-seven percent of firms had received assistance from these sources; however, 
some firms were unaware of the programs listed. Firms reported the highest percent 
of sought and received funds from the Maine Technology Institute’s funding 
programs. These results suggest not only a potential need for promotion of programs 
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available to clean technology firms but perhaps also assistance with grant writing for 
these firms.   

Clean technology firms report working with a variety of collaborators to form 
partnerships, or develop new products and markets. A list of Maine-based potential 
collaborators was provided in the survey instrument, ranging from the Maine 
Technology Institute to the International Trade Center and Technology 
Development Centers (incubators).24 

The most common relationship reported with these Maine-based institutions was the 
formation of a partnership; 42 percent of respondents indicated they had formed a 
partnership with one of the listed entities. Thirty-six percent of firms reported 
engaging in product development with at least one of the Maine institutions, while 
22 percent reported establishing a new market. Figure 6.2 indicates the five most 
common collaborators cited from the list of Maine institutions with whom clean 
technology firms may establish partnerships, or develop a new product or market.  

Figure 6.2 Collaboration with Maine Institutions 

 

The interaction among firms is an additional important contributor to the strength of 
an industry cluster, as firms share knowledge and workers, and sometimes 
collaborate on purchases. Table 6.3 outlines the collaborative activities among clean 
technology firms.  Results indicate that firms in this sector are more likely to have a 
relationship with another Maine business than with firms outside of Maine, Maine 
colleges/universities, or non-profits. The most common relationship with businesses 
in the same town is establishment of a sub-contract arrangement. The results indicate 
that firms rely on other Maine businesses, including those in the same town, for sub-
contract relationships (35 percent), to share technical information (26 percent), to  

                                                 
24 In addition to the entities listed in Figure 6.2, the following Maine-based institutions were also 
included in the survey instrument:  Department of Economic and Community Development, Maine 
Department of Conservation, Maine Department of Transportation, Maine Patent Program, and New 
England Clean Energy Council. 
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Table 6.3 Partnerships of Clean Technology Firms 

Cooperative Activity 

Business 
in same 

town 

Other 
business 
in Maine 

Business 
outside of 

Maine 

Maine 
university 
or college 

Maine 
non-profit 

organization 
------------------------------------ Percent ----------------------------------- 

Joint R&D 3 5 10 6 2 
Submitted Joint 
Research Proposal 

2 8 10 10 4 

Coordinated marketing 4 12 14 2 5 
Shared equipment or 
personnel 

7 15 8 7 2 

Coordinated supply 
purchase 

2 5 3 0 1 

Shared technical 
information 

7 19 19 13 6 

Established a new 
market 

2 5 7 2 1 

Shared facilities and 
space 

5 9 4 3 2 

Launched a new service 
or product 

2 6 8 3 1 

Established a 
partnership 

1 8 12 4 3 

Established a sub-
contract arrangement 

11 24 21 7 4 

 

share equipment or personnel (22 percent), and to coordinate marketing efforts (15 
percent). Firms also establish relationships with out-of-state firms in sub-contract 
arrangements (21 percent) and share technical information (19 percent).   

The partnerships described in Table 6.3 may have the potential to evolve into 
common business strategies such as a technology transfer, formation of a joint 
venture, merging with another establishment or acquiring another establishment. 
The most common business strategy over the next three years cited by survey 
respondents is the formation of a joint venture either with a Maine business (22 
percent) or a non-Maine business (44 percent). Ten percent of firms indicate a plan in 
the next one to three years of acquiring another establishment located outside of 
Maine, and eight percent anticipate acquiring a Maine-based firm.   

The primary relationship that firms have with Maine universities and non-profits is 
the sharing of technical information. Some firms also expect to be involved with 
technology transfers from universities located outside the State. Thirteen-percent of 
businesses indicate they expect technology transfers from Maine universities in the 
next one to three years, while seven percent expect a similar relationship with an out-
of-state university. The theme of collaboration is also evident in the open-ended 
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questions included in the survey, which will be discussed in a separate report on 
Business Climate. 

6.1.1.2 By Sector.  To obtain information on the activities of firms in the clean 
technology sector, respondents were asked to select the primary segment (and 
secondary segments) of the industry that best described their operations, from the 
definition of clean technology developed during the course of the larger Cluster 
Initiative Program project. The sector is characterized by segments of business 
activity, which are divided into five broad categories for this study: Renewable 
Energy, Energy Efficiency, Transportation and Alternative Fuels, Advanced 
Materials (biobased) and Environmental Services (Table 6.4). The strengths of 
Maine’s clean technology sector lie in Renewable Energy, with 47 percent of firms 
engaged in this area, and in Environmental Services, which 34 percent of 
respondents indicated as their primary sector. Sixteen percent of respondents 
indicated that Energy Efficiency was their primary sector, with the remaining 
businesses in Transportation and Alternative Fuels (3percent) and Advanced 
Materials (biobased) (1 percent).   

Table 6.4 Overview of the Clean Technology Sector, Percent of 
Respondents in each Sector (by primary area and secondary area) 

Category Primary Sector Secondary Sector 
Renewable Energy 47% 34% 
Energy Efficiency 16% 25% 
Transportation and Alternative Fuels 3% 11% 
Advanced Materials (biobased) 1% 7% 
Environmental Services 34% 38% 

 

6.1.2 Patents 

Patent activity is a marker of new knowledge. While not all new ideas are patented, 
and patents represent only the uniqueness of an idea, not its marketability, a patent 
review is still one way to understand the level of innovation occurring in a region. 

This study considers several elements. First, what patents have been issued? Patents 
are listed by inventors and their home addresses, so all patents awarded to at least 
one inventor with a Maine home address for the five years (2007 to 2012) were 
reviewed.   

Second, patents are usually assigned to the organization responsible for 
commercializing the idea. For instance, a patent awarded to a university professor is 
normally assigned to their university, unless the university declines, or, when a 
corporation has paid for the research, it is assigned directly to the corporation. 
Similarly, when a patent is awarded to an employee whose new idea was created as 
part of their job, the patent is normally assigned to the corporation. Therefore, the 
assignees of all Maine patents were reviewed carefully. And, to be sure everything 
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was captured, the team reviewed all patents awarded from 2007 to 2012 that were 
assigned to an entity with a Maine address. 

Lastly, patents in Maine were categorized according to whether or not the 
technology fit within the clean technology definition. This was occasionally a 
judgment call, and whether the primary purpose of the patent is its environmental 
benefit was considered when making these decisions.  

A total of 1,507 patents were awarded to inventors with Maine addresses from 2007 
to 2012. Of these, 54 (3.6 percent) were categorized as clean technology. (See 
Figure 6.3.)  

Figure 6.3 Clean Technology Patents as a Percent of Total Patents 
Awarded to Maine Inventors, 2007-2012 

 
Source: Innovation Policyworks analysis of US Patent and Trademark Office database 

 

As shown on Table 6-5, of the original 54, only nine (0.6 percent of the total) were 
assigned to Maine companies. Another five were assigned to the University of 
Maine. An additional five more clean technology patents were found when searching 
patents assigned to Maine companies, for a grand total of 14.  

  

Clean 
Technology 

4% 
Other 
96% 
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Table 6.5 Clean Technology Patents Assigned to Maine Companies 
or Universities, 2007-2012 

Number Date Title Inventor Assignee 

8298646 10/30/12 
Composite wood replacement 
article 

Martin Grohman 
Integrity Composites, 
Biddeford 

8211255 6/30/12 
Apparatus/methods for 
attachment of materials to 
foam 

James Detert, et. al. Rynel, Wiscasset 

8197732 6/12/12 
Composite reinforces oriented 
strandboard 

Habib Dagher, et. al. 
University of Maine, 
Orono 

8100605 1/24/12 
Zeolite composite materials 
for waste odor control 

Karl Bishop, et. al. 
University of Maine, 
Orono 

8096750 1/17/12 
High efficiency turbine and 
method of generating power 

Chris Sauer et al ORPC, Portland 

8080227 12/20/11 
Processes for producing 
carbon nanotubes 

Barry Goodell et. al. 
University of Maine, 
Orono 

8039080 10/18/11 
Segmented insulative device 
and related kit 

Kathie Leonard, 
Ernest Mattox, et al 

Auburn Mfg., 
Mechanics Falls 

8039079 10/18/11 
Low permanence segmented 
insulative device 

Kathie Leonard, 
Ernest Mattox, et. al. 

Auburn Mfg., 
Mechanics Falls 

8015865 9/13/11 
Wind turbine foundation 
monitoring system 

Patrick DeFilipp 
Reed & Reed, 
Woolwich 

7902687 3/8/11 
Submersible turbine generator 
unit for ocean and tidal 
currents 

Chris Sauer et al ORPC, Portland 

7849596 12/14/10 
High efficiency turbine and 
method of making same 

Chris Sauer et al ORPC, Portland 

7842161 11/30/10 
Pre-extraction and solvent 
pulping of lignocellulosic 
material 

Van Heiningen, et. al. 
University of Maine, 
Orono 

7713483 5/11/10 Portable filter cap Miles Maiden 
Hydro-Photon, Blue 
Hill 

7659330 2/9/10 
Thermoplastic composites 
containing lingo-cellulosic 
materials 

Doug Gardner 
University of Maine, 
Orono 

7641790 1/5/10 

UV LED based water 
purification module for 
intermittently operable flow-
through hydration system 

Miles Maiden 
Hydro-Photon, Blue 
Hill 

7416142 8/26/08 
Methods and apparatus for 
processing recyclable 
containers 

Richard Bates, Fred 
Pink 

Count and Crush, 
LLC (aka CLYNK), 
South Portland 

7317962 1/8/08 
Methods and apparatus for 
managing information related 
to recyclable containers 

Frank Whittier 
Count and Crush, 
LLC (aka CLYNK), 
South Portland 

7235765 5/26/07 
Solar sensor including 
reflective element to transform 
the angula response 

P. Edward Clugston 
Control Devices, 
Standish 

7189026 3/13/07 Portable breakwater 
Karen King, Lisa 
Burns 

Cabins to Castles, 
Denmark 

Source: Innovation Policyworks analysis of US Patent and Trademark Office database 
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Eight patents were assigned to Contech, an Ohio stormwater management company 
that acquired Vortechnics in Scarborough, ME, in 2004.25 Another out-of-state 
company, Bion Technologies, based in New York, has five Maine patents. Bion’s 
Chief Technology Officer and inventor of its underlying agricultural waste-to-energy 
technology, is James Morris, a Maine resident.26 Finally, eight Maine residents were 
granted patents that have not been assigned to anyone, usually an indication that the 
inventors have not yet commercialized the technology. Figure 6.4 shows the 
assignees of Maine’s clean technology patent portfolio in the past five years. Figure 
6.5 shows the distribution of these patents by this project’s taxonomy, with advanced 
materials holding the largest percentage. 

Figure 6.4 Assignment of Clean Tech Patents Awarded to ME 
Inventors, 2007-2012 

 
Source: Innovation Policyworks analysis of US Patent and Trademark Office database 

Figure 6.5 Patents Assigned to Maine Companies and Universities by 
Technology, 2007-2012 

 
Source: Innovation Policyworks analysis of US Patent and Trademark Office database. 

                                                 
25 http://www.conteches.com/Our-Company/History.aspx.  
26 http://www.biontech.com/about/docs/Bion.MgmtBios.pdf.  
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6.1.3 Small Business Innovation Research/Small Business Technology Transfer 
(SBIR/STTR) Award Winners 

The Small Business Innovation Research (SBIR) and Small Business Technology 
Transfer (STTR) programs are offered by 11 federal agencies with substantial 
research and development budgets. By law, they are required to award 2.5 percent of 
their research budgets to small businesses. This is done through these highly 
competitive programs. While SBIR awards go to small companies, STTR awards go 
to teams of small businesses and university researchers. 

Each year, the agencies solicit proposals on a variety of mission-critical topics, and 
small businesses are invited to apply. Initial awards are called Phase I, and are 
usually exploratory, while the follow-on Phase II awards can be up to $1,000,000. 

Because of the nature of the SBIR/STTR programs, winning an award is quite 
prestigious, and moving from a Phase I to a Phase II award is usually indicative not 
only of the technical merit of the technology, but also of its commercial potential.  

SBIR/STTR winners in the clean technology sector were reviewed because research 
suggests that these firms grow substantially faster in both sales and employment than 
firms that do not win.27  SBIR/STTR awards are particularly important in a state like 
                                                 
27 Lerner, Josh. 1999. “The Government as Venture Capitalists: The Long-Run Impact of the SBIR 
Program.” Journal of Business. 72 (3): 285-318. 

Maine’s Progress in Wood Pellets Dependent Upon Licensed Technology 

Maine’s energy use can be broadly divided into three categories: electricity, transportation, and heat. 
Currently, almost 40% of Maine’s energy use is for heat. However, Maine is unique in that there is very 
little natural gas available and so Maine is more reliant on heating oil than any other state. The average 
home in Maine spends more than $3,000 per year for heating oil, a large percentage of annual wages. 

The use of sustainable wood pellets for heating, long common in Europe, has become part of the solution 
in Maine over the last few years.  

Maine Energy Systems (MESys) is one of the leading North America companies in the deployment of 
modern, clean, efficient, and fully automatic wood pellet boilers, licensed from Europe. MESys is also the 
only company in North America to use European fully pressurized pellet fuel delivery trucks. The 
company’s innovative financing offerings have allowed homeowners who finance their new wood pellet-
based central heating systems to realize annual net cash savings immediately. 

The conversion of homes from heating oil and propane to renewable naturally-derived Maine-made fuel 
has significant positive economic and environmental effects. Wood pellet fuel is made in Maine and is 
roughly half the cost per BTU as heating oil. The average home in Maine can save about $1500 per year 
in heating costs. In addition, the average home that converts from heating oil to sustainably sourced 
wood pellet fuel will lower its CO2 emissions by about 13 tons per year.         Source: FutureMetrics 
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Maine that has a thin venture capital market, as they provide a critical source of 
early-stage capital. In addition, these awards provide an incentive to scientists to 
move their innovations from the bench to the marketplace through a start-up 
company, and may provide a halo effect, signaling to angel and venture investors 
that the subject technology has been vetted through a rigorous peer-review process. 

Since the program’s inception in 1983, 443 Maine companies have been SBIR or 
STTR awardees. Table 6.6 lists winners in the clean technology sector since 2007.  

Table 6.6 SBIR/STTR Winners in Maine in Clean Technology, 
2007-2011 

Company Year Award Agency Amount 
Sea Change Group, LLC 2011 SBIR Phase I NSF $149,952 
Pika Energy, LLC 2011 SBIR Phase I DOE $149,998 
Ocean Renewable 
Power Company 

2010 
ARRA STTR 

Phase I 
DOE $150,000 

 2010 
ARRA STTR 

Phase II 
DOE $750,000 

Tethys Research 2007 SBIR Phase I DOE $99,582 
 2008 SBIR Phase I NSF $149,996 
 2008 SBIR Phase II NSF $749,728 
Maine Blue Stream 
Power 

2010 SBIR Phase I DOC $94,992 

Ocean Farm 
Technologies28 

2008 SBIR Phase I DOC $94,651 

 2009 SBIR Phase II DOC $299,998 
Zeomatrix LLC 2008 SBIR Phase I HHS $102,381 
 2009 SBIR Phase I HHS $119,161 
 2010 SBIR Phase II HHS $503,645 
Rynel29 2007 SBIR Phase I USDA $79,999 
 2009 SBIR Phase II USDA $350,000 

Source: Small Business Administration, http://www.sbir.gov. 

6.1.4 Equity Investments 

Equity capital has always been notoriously scarce in Maine. There are few venture 
firms located here, and only a few from away that invest here. To a large extent, the 
boom in financing for clean technology deals experienced elsewhere has not 

                                                 
28 Ocean Farm Technologies won other SBIRs for aquaculture technologies, but this one was for wave 
energy conversion to power.  
29 Rynel’s technology was a 100 percent biodegradable plant medium. Some aspects of the technology 
were spun out into a subsidiary, Grow-Tech. A related technology is being commercialized by 
Biovations. 
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happened here, although a few Maine clean technology companies have found 
equity financing. 

Figure 6.6 shows the relatively low level of venture funding in Maine compared to 
New England and the EPSCoR states.30 From 2009 to 2012, the level of equity 
investments in Maine has remained low, with between zero and two deals done each 
quarter. As shown in Figure 6.7, clean technology investments nationally have been 
relatively level. The axis on the left shows the number of deals nationally; the right-
hand axis is for Maine deals. 

Figure 6.6 Number of Venture Capital Deals, 1995-2010 

 
Source: Camoin Associates based on data from MoneyTree Venture Capital Profiles by State; based on 
PricewaterhouseCooper/Venture Economics/National Venture Capital Association Surveys; 
http://www.venturexpert.com/VxComponent/static/stats/; Data Current as of October 15, 2010 

 

  

                                                 
30 EPSCoR is a federal government acronym for the “Experimental Program to Stimulate Competitive 
Research” that denotes states with low levels of federal research funding. The states are: Alabama, 
Alaska, Arkansas, Delaware, Guam, Hawaii, Idaho, Iowa, Kansas, Kentucky, Louisiana, Maine, 
Mississippi, Missouri, Montana, Nebraska, Nevada, New Hampshire, New Mexico, North Dakota, 
Oklahoma, Puerto Rico, Rhode Island, South Carolina, South Dakota, Tennessee, US Virgin Islands, 
Utah, Vermont, West Virginia and Wyoming. Maine was among the original states in this program in 
the 1980s, which has since expanded. 
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Figure 6.7 Maine Venture Capital Deals compared to National 
Venture Investments and National Clean Technology Investments, 
2009-2012 

 
Source: PriceWaterhouseCoopers, National Venture Capital Association MoneyTree Report.  

 

From a variety of sources, one can piece together the clean technology deals in 
Maine in the past five years. The following four companies have received equity 
investments since 2009. Also, Maine Angels have recently invested in Pika Energy. 

Ocean Renewable Power Company received a strategic investment from a corporate 
partner in 2009, completing a Series A round. Some Maine Angels participated.  

• Hydro-Photon received $2 million in equity from an undisclosed source in 
2009. 

• Nyle Systems, a Connecticut-based heat pump company with a facility in 
Brewer, received an investment from the Small Enterprise Growth Fund in 
2010. 

• Cerahelix raised a seed round of $250,000 in 2012 to match an NSF grant 
Maine Angels, Maine Technology Institute and the Small Enterprise Growth 
Fund participated. 

Another view of equity investments comes from the records of the Maine Seed 
Capital Tax Credit program administered by the Finance Authority of Maine. In 
addition to the companies listed above, investors also received a tax credit for their 
equity investments in Maine clean technology companies Brims Ness Corporation 
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(2003), Red Shield Environmental (2006), RSE Pulp and Chemical, LLC (2007), and 
Zeomatrix (2008).31  

6.1.5 Maine Technology Institute Investments in Clean Technology 

The Maine Technology Institute (MTI) was established in 1999 to support the 
development of innovation-based companies in the seven targeted technology sectors 
in Maine. One of the designated sectors, energy and environment, forms the core of 
the clean technology sector as defined in this report.  

MTI’s investments are critical because of the dearth of early stage capital in the State. 
Therefore, MTI, through its competitive award programs, is the primary source of 
start-up capital in the technology-based sectors such as clean technology. Its major 
company funding programs include: 

• Development Awards and Loans – up to $500,000 for later stage development 
and commercialization 

• Seed Grants – up to $25,000 for early stage commercialization 
• TechStart – up to $5000 for concept planning, market research and technology 

transfer exploration (program began in 2011) 

Since 2007, MTI has invested $2,384,546.37 in projects in the clean technology 
Sector. Of this amount, 59 percent was invested in five companies through 
Development Awards, 40 percent was invested in 62 companies, sole proprietors or 
research entities through the Seed Grant program, and 1.5 percent was invested 
through the new Tech Start program (Figure 6.8).  

Figure 6.8 MTI Investments in Clean Technology, 2007-2012, by 
Program 

 
Source: Innovation Policyworks LLC analysis of data supplied by Maine Technology Institute 

                                                 
31 List of companies receiving Seed Capital Tax Credits since program inception received from FAME 
by email. 

$1,399,134.00  

$953,418.37  

$33,994.00  

Development Awards
and Loans

Seed Grants

TechStart Grants
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Development Awards were made to the clean technology companies listed in Table 
6.7. Seed grant investments have remained relatively steady over the period, while 
the Development Awards were concentrated in 2007 and then, after a lull, 
rebounded in 2011 and 2012. See Figure 6.9. 

Table 6.7 Development Awards and Loans in Clean Technology, 
2007-2012 

Award 
Number Date Company Amount 
DA1602 2/12/07 Hydro International $164,881.00 
DA1614 2/12/07 Ocean Renewable Power Company $300,000.00 
DA1805 10/9/07 Zeomatrix LLC $168,628.00 
DA1903 2/11/08 Ocean Renewable Power Company $211,200.00 
DA2711 11/9/10 VFG Energy Systems $61,300.00 

Source: Maine Technology Institute 

 

Figure 6.9 Maine Technology Investments in Clean Technology 
2007-2012, by Program and Year 

 
Source: Innovation Policyworks LLC analysis of data supplied by Maine Technology Institute 

 

Maine Technology Asset Fund Investments: In 2007, the Maine Legislature voted to 
establish a $50 million research and development fund administered by the Maine 
Technology Institute. Maine voters approved the bond proposal in 2008 and the 
Maine Technology Asset Fund (MTAF) was born. An additional $3 million was 
proposed and approved by the voters in 2010. The MTAF was allocated in three 
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competitive rounds where both companies and research entities could propose 
substantial capital asset investment projects.  

Of the total $53 million invested in 35 projects, $20.6 million was invested in clean 
technology, representing 39 percent of the funds. This is shown in Figure 6.10.  

Figure 6.10 Clean Technology as a Percent of MTAF Dollars 
Awarded, 2008-2010 

 
Source: Innovation Policyworks LLC analysis of data supplied by Maine Technology Institute 

 

By Round Three in 2010, more MTAF awards were made in the clean technology 
sector than in all the other sectors combined (Figure 6.11). The clean technology 
MTAF awards are listed in Table 6.8, showing the criticality of these investments in 
key research assets and in promising Maine companies. 

Figure 6.11 Clean Technology MTAF Dollars Awarded, 2008-2010, 
by Round 

 
Source: Innovation Policyworks LLC analysis of data supplied by Maine Technology Institute 
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Table 6.8 MTAF Awards in Clean Technology, 2007-2010 

Round 
Lead Institution 

and Location Project Title 
Award 

Amount Match Amount 
One AEWC Center, 

University of 
Maine, Orono 

Advanced 
Nanocomposites for the 
Renewable Energy 
Industry 

$4,999,460 $7,725,750 

 Forest Bioproducts 
Research 
Technology 
Center, University 
of Maine, Old 
Town 

Forest & Ag Bioproducts 
Research, Development 
and Commercialization 
Center 

$4,800,000 $4,840,000 

 Laboratory for 
Surface Science & 
Technology, 
University of 
Maine, Orono 

Maine Nanofabrication 
R&D Infrastructure 
Enhancement 

$480,000 $480,019 

Two University of 
Maine, Orono 

Process Development 
Center Infrastructure 
Improvement Project 

$1,083,197 $2,364,812 

 Ocean Renewable 
Power Company, 
Portland 

OCGen Turbine 
Generator Unit 
Commercialization 
Project 

$806,138 $897,702 

 Bigelow 
Laboratory for 
Ocean Sciences, 
Boothbay  

Bigelow Center for Blue 
Biotechnology 

$4,453,971 $4,453,971 

Three Biovation LLC Laboratory facilities for 
Wound Care Products 

$125,000 $257,995 

 University of 
Maine, Orono 

Biomass Engineered 
Fuel 

$1,659,655 $7,710,430 

 Ocean Renewable 
Power Company, 
Portland 

TidGen Power System 
Commercialization 
Project 

$1,200,000 $4,573,064 

 Packgen, Auburn E-pack $950,000 $4,304,682 

Source: Innovation Policyworks LLC analysis of data supplied by Maine Technology Institute 

6.1.6 Selected Maine Technology Companies 

While there are too many clean technology firms in Maine to include them all in a 
list, a few firms came up over and over again in the research. Below are brief 
descriptions of a selected number of firms in Maine that are leading with regards to 
the development of intellectual property, the acquisition of equity and MTI 
investments, and have been recognized both locally and nationally for their 
contributions. Additional in-depth cataloguing and analysis of Maine’s clean 
technology companies is contemplated in future work. 
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Biobased 
Plastics 

Biovation, LLC  (http://www.biovation.com) Boothbay 

Biovation manufacturers a non-woven fiber from green 
sources (polylactic acid that comes from corn starch) that is 
used for consumer and institutional protection such as food 
packaging and wound care. The fibers can be treated with 
anti-microbial formulations. 

Biovation has several patents pending. At this writing, the company has revenues of 
approximately $500,000 and 10 employees. The U.S. Marine Corps has recently 
awarded Biovation a $978,000 contract to develop a boot-drying product for soldiers. 

Biovation was spun off from Rynel, Inc., a Wiscasset company, in 2009. It has been 
funded by Anania & Associates, as well as received over $621,000 from the Maine 
Technology Institute and angel investors.  

TechMaine named its biopolymer product line “New Technology Product of the 
Year” in 2011, and the company received the “Rising Star” Innovation Award from 
the Small Business Association of New England in the same year. 

Ocean Renewable Power Company, LLC 
(http://www.orpc.co) Portland 

Ocean Renewable Power Company (ORPC) has developed 
and deployed tidal energy technology that has achieved 
many firsts. In 2012, ORPC delivered the first ocean energy 
to the grid in North America, following its receipt of the first 
Power Purchase Agreement (PPA) from the Maine Public Utilities Commission for 
hydrokinetic power and the first General Permit for tidal energy in the State of 
Maine.  

Founded in 2004, ORPC has 20 employees, generating around $2.5 million in 
revenues in 2012. ORPC prides itself on its use of Maine suppliers in the 
development and construction of its project in Eastport, and claims to have 
generated a total of more than 100 jobs in 13 Maine counties. 

The company received patents for its technology, the TidGen Power System, in 2011 
and 2012. The technology development process was supported by a series of U.S. 
Department of Energy grants including three SBIRS, as well as several competitive 
grants totaling over $10 million. MTI also supported the company with several 
Development Awards and a Maine Technology Asset Fund investment. The 
company was a 2007-2008 graduate of the Maine Center for Entrepreneurial 
Development. 

The company received a strategic investment from a strategic partner and several 
angels in 2008 totaling $5.5 million.  

ORPC was given the “Technology Pioneer Award” at the 2009 Energy Ocean 
Conference, and was chosen “New Technology of the Year” by TechMaine in 2010 
and “Technology Company of the Year” in 2011. In 2012, the New England Clean 
Energy Council named the company “Energy Company of the Year”. Fast Company 

Hydro-
kinetics 
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listed ORPC as the eighth most innovative energy company in the country in 2013. 
The company’s technology was featured on the cover of 
Popular Science in June 2013. 

Pika Energy, LLC (http://www.pika-energy.com) Gorham 

Pika Energy is an early-stage company focused on 
development of home wind turbines and related converter 
equipment. A 2012 graduate of the Top Gun program, Pika 
received $250,000 in angel financing last year, as well as a 
$218,000 Development Loan from the Maine Technology Institute and a $150,000 
investment from the Small Enterprise Growth Fund. In April 2013, Pika was named 
the winner of Gorham Savings Bank’s LaunchPad competition and received an 
additional $30,000. The company also received a DOE grant for $150,000 to 
implement an injection-molding process for manufacturing their small wind turbine 
blades. E2Tech nominated Pika Energy for an NECEC Institute start-up award of 
$30,000 which Pika won in July 2013. 

Cerahelix (http://www.cerahelix.com) Orono 

Cerahelix was founded in 2011 to commercialize a 
membrane filtration system that combines zeolite with DNA 
for applications such as purifying water. The technology was 
patented by the founders, University of Maine employees, in 
2012, and assigned to the University who then licensed it to 
the company. These same inventors also have another start-
up company, Zeomatrix, which is pursuing another application of the core 
technology. Three other patents were awarded in May 2013. 

Maine Angels, the Maine Technology Institute and the Small Enterprise Growth 
Fund invested a total of $255,000 in the company in 2012 to match a significant NSF 
SBIR Phase II award. DOE awarded Cerahelix the Phase II SBIR grant for R&D of 
its high-flux nano-ceramic filtration product in July 2013.  

The company is a graduate of Top Gun 2011 and was a finalist for the 2011 Mass 
Challenge start-up competition, the only Maine company to have achieved this level 
of success in this Boston-centric program.  

CLYNK (aka Count and Crush, LLC) 
(http://www.clynk.com), South Portland 

CLYNK has taken advantage of Maine’s bottle laws that 
reward consumers for recycling glass and plastic bottles 
and developed a technology to sort and process returned 
materials. The technology, patented in 2008, was 
developed with funds awarded by the Maine Technology Institute.  

The company has grown to over $4 million in revenues and over 59 employees. In 
2012, the company was given the Governor’s Award for Environmental Excellence. 

 

Wind 

Nano-
materials 

Recycling and 
waste 

management, 
treatment 



Clean Technology Sector in Maine - 2013 51 

 

ReVision Energy 
(http://www.revisionenergy.com) Liberty and 
Portland, ME; Exeter, NH 

ReVision Energy is the leading installer of solar 
hot water and solar electricity systems in 
Maine, New Hampshire and Massachusetts, 
performing more than 50 percent of the solar installations in Maine, according to 
Efficiency Maine. Since its founding in 2003, this 50-person company has installed 
over 3,000 systems, including the area’s first solar powered charging station for 
electric vehicles. The company’s revenues are estimated to be close to $8 million.  

Their accomplishments include the receipt of a loan from Coastal Enterprises Inc. 
(CEI), which enables them to offer financing for solar systems to Maine consumers, 
a value-added business model innovation. 

Coast of Maine Organic Products 
(http://www.coastofmaine.com) Marion 

Recognizing an opportunity to compost waste from 
aquaculture, agriculture, seafood, and forestry activities 
in Maine, the founders of Coast of Maine started their 
operation in 1996 in Washington County. They worked 
closely with the University of Maine, Cooperative 
Extension through the Soil Science Laboratory at Highmoor Farms in Monmouth, 
to perfect their process. 

Today, Coast of Maine’s products are sold through almost 600 independent garden 
centers from Maine to North Carolina and west to Chicago. An initial investment 
from the Small Enterprise Growth Fund early on and a recent 2010 financing 
supported by Community Development Block Grant funds have enabled the 
company to continue to expand their Marion facility. The company today has a staff 
of 9 people and revenues of approximately $4 million. 

Hydro-Photon (http://www.steripen.com) Blue Hill 

Hydro-Photon’s Steripen system has gained worldwide 
acceptance as a cost-effective handheld device designed to 
kill bacteria, viruses and parasites in water, using ultraviolet 
light. Patented in 1999, 2000 and 2003, the Steripen is now 
sold through the outdoors chain, REI, and is available on 
Amazon.com. The company is estimated to have annual revenues of around $1 
million and 10 employees. 

Steripen has received a slew of accolades including: 

• Time Magazine “One of the Best Inventions of the Year,” 2001 
• Top Water Purification Device, Hiking Reader’s Choice Award, 2012 
• ISPO Award for the Outdoors, 2013 (in Germany) 

  

Environmental 
Protection, 
Pollution 

Prevention  

Recycling and 
waste 

management, 
treatment 



52 Clean Technology Sector in Maine - 2013 

 

• TGO Magazine Great Outdoors Award, 2012 
• Time Magazine, Top 100 All-time Gadgets, 2011 

6.2 Workforce 

Direct employment in the clean technology sector in Maine, as discussed in Section 
5.0, has been estimated at 12,212. There are many occupations included in this 
figure, including many that are not limited to the sector, such as executive 
management, sales and marketing, and administrative positions.  

Based on the Brookings analysis, there are 46 occupations that are mainly found in 
the clean technology sector. These occupations have been analyzed these to better 
understand the workforce in Maine vis-à-vis the sector. The 46 occupations have an 
average salary of $48,769; 24 percent higher than the 2012 per capita income in 
Maine. The complete data set is included in Appendix A.  

One measure of the strength of the occupation in a state is its location quotient. This 
ratio measures the number of employees in a particular occupation in the state 
compared to the number in that occupation in the entire country. A location quotient 
greater than 1.0 means that more people have this occupation in a state compared to 
the nation as a whole. This is generally regarded as a signal that an occupation (and 
its corresponding sector) is stronger in that state than elsewhere. The occupations in 
clean technology that have a location quotient greater than 1.0 are listed in Table 
6.9.  

Another way to get at the composition of Maine’s clean technology workforce is to 
look at the occupations with the most incumbents. This is shown in Table 6.10.  

And yet another way to consider the current state of employment in Maine in clean 
technology occupations is to look at posted job advertisements. While job postings 
are not necessarily real jobs, and they only represent a small part of jobs that are 
available, they provide specific and detailed information about the types of skills that 
employers want. Job postings for the 46 clean technology occupations were 
reviewed. Figure 6.12 shows the job postings for the top ten clean technology 
occupations in Maine for a one-year period ending May 2012 compared to the same 
period ending in May 2013. This chart shows the same mix of low-skills jobs and 
engineering jobs as the previous tables. 

Some of the occupations are projected to grow quite quickly, and represent an 
opportunity for the State. The clean technology occupations projected to grow more 
quickly than the average for Maine (5.5 percent) are shown in Table 6.11.  
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Table 6.9 Maine Clean Technology Occupations with a Location 
Quotient Greater than 1.0 

Standard 
Occupational 
Classification Title 

Location 
Quotient 

51-8021 Stationary engineers and boiler operators 2.99 

47-2131 Insulation workers 2.55 

47-2132 Insulation workers, mechanical 2.37 

17-3013 Mechanical drafters 2.18 

19-1031 Conservation scientists 1.99 

53-7081 Refuse and recyclable materials collections 1.82 

49-9021 HVAC mechanical and installation 1.60 

11-9021 Construction manager 1.52 

17-2081 Environmental engineers 1.50 

19-2043 Hydrologists 1.47 

47-2031 Carpenters 1.47 

17-3022 Civil engineering technicians 1.24 

51-8031 Water and wastewater treatment operators 1.24 

17-3011 Architectural and civil drafters 1.22 

47-2073 Operating engineers and construction equipment operators 1.21 

51-9399 Production workers 1.21 

19-2041 Environmental scientists 1.18 

47-1011 First line supervisors and managers of construction 1.18 

51-1011 First Line supervisors 1.16 

47-2152 Plumbers, pipefitters and Steamfitters 1.12 

49-1011 First line supervisors of HVAC 1.11 

19-2032 Materials scientists 1.03 

19-4091 Environmental scientists and protection specialists 1.02 

Source: May 2012 Occupational Employment and Wage Estimates, www.bls.gov/oes/current/oes_me.htm.  

  

http://www.bls.gov/oes/current/oes_me.htm
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Table 6.10 Maine’s Clean Technology Occupations with More than 
500 Incumbents, 2012 

Standard 
Occupational 
Classification Title Number 

49-9071 Maintenance and repair, general 4890 

47-2031 Carpenters 3710 

51-1011 First Line supervisors 2940 

47-2061 Construction laborers 2900 

47-1011 First line supervisors and managers of construction 2400 

47-2111 Electricians 2200 

49-1011 First line supervisors of HVAC 2090 

47-2073 
Operating engineers and construction equipment 
operators 

1810 

49-9021 HVAC mechanical and installation 1720 

47-2152 Plumbers, pipefitters and Steamfitters 1700 

11-9021 Construction manager 1410 

15-1031 Computer software engineers, applications 1380 

51-9399 Production workers 1180 

49-9041 Industrial machinery mechanics 1180 

53-7081 Refuse and recyclable materials collections 960 

17-2051 Civil engineers 910 

17-2141 Mechanical engineers 700 

11-9041 Engineering Managers 670 

17-3013 Mechanical drafters 620 

51-8031 Water and wastewater treatment operators 600 

17-2112 Industrial engineers 600 

Source: May 2012 Occupational Employment and Wage Estimates, www.bls.gov/oes/current/oes_me.htm 
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Figure 6.12 Top Ten Clean Technology Occupations by Number of 
Job Postings, One Year Periods Ending May 13, 2012 and May 13, 
2013. 

 

Source: Burning Glass http://www.burning-glass.com/ 

 

Table 6.11 Maine Clean Technology Occupations Projected to Grow 
Faster than State Average 2010-2020 

Standard 
Occupational 
Classification Title 

Growth 
Forecast to 

2020 
19-2032 Materials scientists 19.40% 
15-1031 Computer software engineers, applications 13.40% 
47-2031 Carpenters 11.90% 

47-2073 Operating engineers and construction equipment 
operators 

11.80% 

19-2042 Geoscientists, except hydrologists and geographers 11.10% 
19-2031 Chemists 8.50% 
47-2132 Insulation workers, mechanical 8.00% 
17-1011 Architects 6.70% 
19-4091 Environmental scientists and protection specialists 6.40% 
47-1011 First line supervisors and managers of construction 6.20% 
19-2043 Hydrologists 5.90% 
49-9041 Industrial machinery mechanics 5.70% 

Source: Projections from Maine Job Outlook 2010-2020, www.maine.gov/labor/cwri/outlook.htm.  
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Of the fastest growing occupations in clean technology, half require a Bachelor’s 
degree in a science or engineering field. This is illustrated in Table 6.12. 

Table 6.12 Educational Requirements for Maine’s Fastest Growing 
Clean Technology Occupations 

Standard 
Occupational 
Classification Title Education Required 

19-2032 Materials scientists Bachelor's 

15-1031 Computer software engineers, 
applications 

Bachelor's 

47-2031 Carpenters High school and apprenticeship 

47-2073 Operating engineers and 
construction equipment operators 

High school, on-the-job training 

19-2042 Geoscientists, except hydrologists 
and geographers 

Bachelor's 

19-2031 Chemists Bachelor's 
47-2132 Insulation workers, mechanical High school and apprenticeship 
17-1011 Architects Bachelor's 

19-4091 Environmental scientists and 
protection specialists 

Associates 

47-1011 First line supervisors and 
managers of construction 

High school, > 5 years experience 

19-2043 Hydrologists Bachelor's 
49-9041 Industrial machinery mechanics High school, on-the-job training 

Source: Bureau of Labor Statistics, www.bls.gov/emp/ep_table_112.htm. 

6.3 Clean Technology Educational Opportunities and Outcomes 

Although post-secondary institutions around the country award the types of degrees 
required by clean technology occupations, and recruiting is often done on a regional 
and national basis, to what extent are Maine colleges and universities enrolling and 
graduating students with the degrees necessary to fill these fast-growing occupations? 
To answer these questions, the project team reviewed the data for the University of 
Maine System, the private colleges and universities as well as selected Maine 
community colleges with programs that offer training relevant to clean technology. 

Maine’s colleges and universities have a long tradition of offering environmental 
sciences degrees, and have a large number of ocean sciences programs with a new 
focus on climate change. In addition to the research centers and non-profit research 
institutions outlined in Section 6.4, the programs available are listed in Table 6.13.  
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Table 6.13 Selected Area of Study at Maine Colleges and Universities 

Institution Selected Areas of Study 
University of Maine, Orono Ecology and environmental science, 

engineering, engineering technology, 
marine science, renewable energy, 
sustainable agriculture, wildlife ecology 

University of Southern Maine Ecology, electrical engineering, 
environmental planning and policy, 
environmental science, technology 
management (construction) 

University of New England Oceanography, marine ecology and human 
biology 

Maine Maritime Academy Ocean studies; engineering, engineering 
technology, engineering operations 

Bates College Environmental studies 
Bowdoin College Environmental studies 
Colby College Environmental studies and science 

(collaboration with Bigelow Laboratory) 
St. Joseph’s College Environmental sciences, marine science 
College of the Atlantic Environmental sciences 
Source: College and university websites. 

Note that the University of Maine also offers three minors in renewable energy. The 
University website describes these minors: 

“The Renewable Energy Engineering minor focuses the design and 
implementation of both existing and emerging technologies. This program is 
rooted in the science behind energy, including a comprehensive understanding 
of thermodynamic cycles and electrical circuits. This minor complements 
degrees in engineering and engineering technology.” 

The Renewable Energy Science and Technology minor focuses on diverse subject 
matter including electricity production, climate change, and life cycle analysis, 
among other topics. This program provides students with a rigorous foundation in 
renewable energy science, both in terms of generation and lasting environmental 
impacts. This minor complements degrees in engineering technology, as well as 
those in the physical, life, and social sciences. 

The Renewable Energy Economics and Policy minor focuses on the important 
financial, ethical, political, and legal considerations that constrain or enhance energy 
decisions. This program provides a conceptual understanding of energy science and 
detailed exposure to the varied impacts of energy systems. This minor complements 
degrees in the social sciences and humanities.” 

In the last year for which data are available, Maine’s public and private colleges and 
universities awarded 214 doctoral degrees, 843 master’s degrees, and 2859 bachelor’s 
degrees in cleantechnology-related majors. Figure 6.13 shows the bachelors and 
masters degrees broken out by major. 
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Figure 6.13 Number of Degrees Awarded in Maine by Major and 
Degree, 2010-11 

 
Source: National Center for Educational Statistics, 
http://nces.ed.gov/programs/digest/d12/tables/dt12_337.asp; and 
http://nces.ed.gov/programs/digest/d12/tables/dt12_338.asp 

Over the last 20 years, the number of natural science and engineering degrees 
awarded in Maine as a percent of higher education degrees conferred has been quite 
inconsistent, as shown in Figure 6.14. Sometimes the number of these degrees, the 
prerequisites for clean technology occupations, has been higher than the U.S., but 
more recently it has been lower.  

Figure 6.14 Natural Science and Engineering Degrees as a Percentage 
of Higher Education Degrees Conferred, 1990-2009 

 
Source: National Center for Educational Statistics, Integrated Postsecondary Education System.  

0
200
400
600
800

1000
1200
1400

Bachelor’s 

Master’s 

http://nces.ed.gov/programs/digest/d12/tables/dt12_337.asp
http://nces.ed.gov/programs/digest/d12/tables/dt12_338.asp


Clean Technology Sector in Maine - 2013 59 

 

Digging deeper into the degrees conferred by the University of Maine System, it is 
apparent that in 2012 the health professions had the largest number of degrees in the 
science, technology, engineering and math (STEM) fields. Figure 6.15 shows that 
the fields that will support clean technology continue to confer fewer degrees than 
needed by Maine’s economy. For instance, only 238 or 11.8 percent of the degrees 
were in engineering, while 146 or 7.3 percent were in natural resources and 
conservation. 

Figure 6.15 University of Maine System Degrees Conferred by STEM 
Disciplines, 2011-12 

 
Source: Innovation Policyworks LLC analysis from data in the 2011-12 Degrees Conferred Report, The University 
of Maine System.  

 

Maine’s Community Colleges: Maine’s Community College System is working to train 
Mainers for specific technician roles in the clean technology sector.  

For instance, Northern Maine Community College is offering a two-year associates 
degree program in wind power technology. Upon completion, a student will have 
fundamental training in the electrical, electronic, and mechanical aspects of the wind 
power industry, with a focus on wind turbine maintenance and electrical power 
production.  
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The first and second semesters of the program offer electrical and electronics basics, 
industrial electronics, fundamentals of digital systems, industrial safety, electrical 
mathematics, introduction to wind power systems, along with general education core 
courses. The third and fourth semesters provide training on wind power mechanical 
systems, turbine control systems including networking and PLCs, hydraulic systems, 
electrical power distribution systems, wind turbine management, and the National 
Electrical Code. 

Kennebec Valley Community College (KVCC) offers a variety of two-year 
Associates degrees related to clean technology. Their associate degree in Energy 
Services and Technology (EST), for instance, teaches the installation and design of 
high efficiency and renewable plumbing, heating, ventilating, and air conditioning 
systems. Upon completion of the EST program, students are eligible to pursue State 
of Maine licensing in plumbing, oil burner, solid fuel, propane and natural gas and 
the EPA Refrigeration Certification. All of these skills would be applicable to energy 
efficiency installations. Another relevant KVCC program is the Applied Electronics 
and Computer Technology program. Students learn the installation, maintenance, 
support, and troubleshooting of electronics, telecommunications, and computer 
technology based systems and equipment. 

At Eastern Maine Community College (EMCC), students can become proficient in 
energy audits. In May of 2010 EMCC received a $350,000 grant from the Maine 
Public Utilities Commission and Efficiency Maine to build an energy-training 
laboratory. 

The EMCC Energy Auditor and Weatherization Training Laboratory, as it will be 
known, will educate students in the science of evaluating, diagnosing and installing 
residential building systems. Certified students will provide information, create 
reports and documentation of findings, and make appropriate recommendations for 
weatherization and energy improvements, including financial benefits and payback 
on energy investments. They will utilize specialized diagnostic equipment including 
an infrared camera and a blower door to aid them in conducting residential structure 
assessments. Students will also be knowledgeable with respect to carbon monoxide 
and other hazards associated with building sciences. 

EMCC provides BPI training to their Building Construction Program. After 
successful completion of the BC program, students will be qualified to sit for the BPI, 
Building Analyst Certification examinations. The BPI certification will make 
graduates more competitive and desirable as employees and contractors. 

Southern Maine Community College is also focusing on sustainability. Their new 
one-year Certificate in Building Science and Sustainability focuses on the science and 
practice of residential home performance and renewable energy. 

SMCC offers a range of professional certifications in building performance and 
sustainability for new and existing professionals including BPI Building Analyst 
certification and GPRO Green Operations and Maintenance. SMCC is a BPI Test 
Center and a Weatherization Training Center in cooperation with Maine Housing. 
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6.4 Research Assets 

Since the late 1950s, it has been understood that new knowledge is a distinct driver of 
economic growth. And, because universities, colleges, and non-profit research 
institutes largely form the basis for the development of new knowledge (outside of 
corporate research discussed above), any review of a sector’s potential must include 
an understanding of the research activity being performed. The report examines the 
research assets in clean technology in Maine by looking at the major research 
centers, the research grants, and publications from research.  

6.4.1 Research Centers 

Listed in Table 6.14 are the major research centers related to clean technology at the 
University of Maine system campuses, as well as colleges and nonprofit research 
institutes in the State. There are centers in renewable energy, advanced materials and 
environmental sciences, but none in energy efficiency and transportation. Following 
are brief write-ups about selected centers, organized by technology areas from this 
project’s clean technology taxonomy. 

Advanced Structures and Composites Center, University of Maine, Orono 
http://composites.umaine.edu/ 

The Advanced Structures and Composites Center is an ISO 17025-accredited facility 
that houses ten integrated laboratories, including the recently completed 37,000-
square-foot Offshore Wind Laboratory. The Center’s expertise is in composite 
materials, with laboratories focused on manufacturing, resin infusion, 
polymer/interface science, environmental durability testing, mechanical testing, 
nondestructive evaluation, advanced microscopy and large scale multi-degree of 
freedom static and dynamic structural testing.  

The Center has evolved from a National Science Foundation EPSCoR grant in 1997, 
and has received substantial competitive research funding since then, including the 
recent $4 million from the Department of Energy for the design of a floating wind 
turbine. This project could receive as much as $93.4 million if fully funded by 
Congress.  

Known in Maine for its collaborative work with small start-up companies and large 
corporations, the Center’s staff also has amassed almost 400 publications and 
numerous patents, including one pending on the floating wind turbine design. 
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Table 6.14 Maine’s Clean Technology Research Assets 

Renewable Energy Advanced Materials Environmental Services 
University of Maine, Orono 

• Advanced Structures and 
Composites Center 

• Forest Bioproducts 
Research Institute 

• Process Development 
Center; School of Forest 
Resources 

• Maine Tidal Power 
Initiative (with MMA) 

• Advanced Structures 
and Composites 
Center  

• Center for Research on 
Sustainable Forests 

• Climate Change Institute 
• Marine Sea Grant 
• George Mitchell Center for 

Environmental and Watershed 
Research 

• Sustainability Solutions 
Initiative 

• School of Ecology & Env. 
Sciences 

• Civil and Environmental Eng. 
University of Southern Maine 

  • Center for Toxicology and 
Environmental Health 

• Wise Lab of Environmental and 
Genetic Toxicology 

• Casco Bay Estuary Partnership 
• New England Environmental 

Finance Center 
• Sustainability Solutions 

Initiative  
• Wilson Lab – ecology in aquatic 

systems 
Other UMaine Campuses 

  • Environmental Science program 
at Farmington 

Maine Maritime Academy 
• Marine Engine Testing 

and Emissions Lab 
• Maine Tidal Power 

Initiative (with UMO) 

  

University of New England 
  • Center for Land-Sea Interactions 

Bigelow Laboratory for Ocean Sciences 
• National Center for 

Marine Algae and 
Microbiota 

 • Center for Marine Microbiology 
and Blue Biotechnology 

Gulf of Maine Research Institute 
  • Ecosystem research in Gulf of 

Maine 
Bates College 

  • Environmental Science 
Bowdoin College 

  • Environmental Science 
Colby College 

  • Environmental Studies & Science 
Source: Institutional websites 
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The Center’s current projects include the development of floating turbines for 
installation in the Gulf of Maine and work on the integration of nanocellulose into 
composite materials.  

Forest Bioproducts Research Institute, University of Maine, Orono 
http://www.forestbioproducts.umaine.edu/ 

FBRI’s mission is to advance the use of forest 
resources in both fuels and advanced materials. 
Funded in 2006 from a National Science Foundation 
EPSCoR grant, the Institute has evolved from its early 
interests in hemicellulose to a broader research 
program that includes other opportunities including 

thermal deoxygenation (TDO).  

The Institute’s new Technology Research Center (TRC) validates, demonstrates, and 
helps commercialize developing fuel, chemical and advanced material technologies 
from forest bioproducts at an industrially relevant scale. It provides wood suppliers 
and wood users the opportunity to collaborate with each other and with University 
of Maine faculty researchers. The 40,000-square-foot facility, located on the grounds 
of Old Town Fuel & Fiber, an operating pulp mill in Old Town, Maine, features 
state-of-the-art process control and process information systems. TRC was funded by 
a $4.8 million Maine Technology Institute grant and private contributions. 

Process Development Center 
http://umaine.edu/pdc/ 

Located in a state with a substantial paper industry, it’s no surprise that the 
University has its own pulp and paper research laboratory, the Process Development 
Center. For nearly thirty years, the PDC has set the industry standard for 
collaborative pulp and paper research and has recently expanded into other 
technology areas, such as bioplastics, solid and liquid biofuels and nanomaterials. 

This year, the Institute opened its Cellulose NanoFiber Pilot Plant, an advanced 
facility capable of producing one ton of nanofiber per day. UMaine offers open 
access to the facility on a fee-for-service basis for research and for the manufacture of 
cellulose nanofibrils (CNF) for prototype commercial development.  

This cutting-edge technology has great potential to improve the quality of products 
such as automobile components, super-strong materials, food additives, composites 
and paper. It is useful in a wide variety of applications due to its light weight and 
durability. The UMaine Process Development Center serves as the primary 
distributor of CNF and cellulose nanocrystals (CNC) in a number of forms.  
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Why Nanocellulose? 

Nanocellulose has been around since the 1980s, but until recently it was too expensive to manufacture to 
be used commercially. Now, several new methods to make nanocellulose in volumes large enough for 
manufacturing and at a reasonable cost have been developed. Many call nanocellulose a “super 
material.” 

One technology was developed at the Process Development Center at the University of Maine, and has a 
patent pending. This technology enables material to be stripped out of a paper manufacturing line, 
further processed, and re-introduced later into the line. The resulting paper is stronger and denser than 
paper without this additive. Another use of the nanocellulose is to coat paper so that is resistant to 
materials like adhesives (release papers), grease (food packaging), etc. 

Other applications of nanocellulose are in composites. Work at the Advanced Structures and Composites 
Center is focused on adding nanocellulose to composite materials for the development of armor for 
soldiers, and other defense applications where light- weight and tensile strength need to be combined. 

Food applications include thickening food without adding calories while the cosmetics industry could 
use it for thickeners. It can also be used for bioactive filters and membranes that can carry or deter the 
transmission of particles and bacteria. Sustainable electronics are another potential application of 
nanocellulose applied to substrates.  

Laboratories at the University of Texas Austin are focusing on making nanocellulose chemically, 
including through the use of specific algae. Nanocellulose made this way is transparent, opening up 
another set of applications such as clear films. 

Center for Marine Microbiology and Blue Biotechnology, Bigelow Laboratory for Ocean 
Sciences, Boothbay 
http://www.bigelow.org/catt/bigelow-center-for-blue-biotechnology/ 

The Norton Center for Blue Biotechnology (NCBB) at 
Bigelow Labs provides facilities for research that applies 
molecular biology and microbial ecology to the viruses, 
bacteria, archaea, and algae living in diverse environments 
throughout the world’s oceans in order to understand their 
evolution, genetic and chemical make-up, and their culture 
and industrial application. NCBB scientists work with the 
vast reservoir of microbial organisms in the natural 
environment and those preserved in cultures. 

The NCBB houses the Single Cell Genomics Center, the world’s first microbial 
single cell genomics facility; the Provasoli-Guillard National Center for Marine 
Algae and Microbiota, containing one the world’s first combined collections of 
marine algae, bacteria, archaea, and viruses; the J. J. MacIsaac Facility for Aquatic 
Cytometry, a state-of-the-art flow cytometry laboratory; a bioreactor facility; and the 
Geomicrobiology Laboratory. 

http://www.bigelow.org/research/facilities/single_cell_genomics_center/
https://ncma.bigelow.org/
https://ncma.bigelow.org/
http://www.bigelow.org/research/facilities/j_j_macisaac_facility_for_aquatic_cytometry1/
http://www.bigelow.org/research/facilities/j_j_macisaac_facility_for_aquatic_cytometry1/
http://www.bigelow.org/research/srs/david_emerson/david_emerson_laboratory/
http://www.bigelow.org/research/srs/david_emerson/david_emerson_laboratory/
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National Center for Marine Algae and Microbiota (NCMA), Bigelow Laboratory for 
Ocean Sciences, Boothbay 
https://ncma.bigelow.org/ 

The NCMA is the national marine phytoplankton collection, now incorporating 
bacteria and viruses, and it is an integral part of Bigelow Laboratory for Ocean 
Sciences. The NCMA maintains over 2,700 strains from around the world, most are 
marine phytoplankton but also include benthic, macrophytic, freshwater and 
heterotrophic organisms. 

The mission of the NCMA to serve as a central bioresource center whose core 
activity is to receive, maintain, and distribute living cultures of marine and 
freshwater algae, bacteria, and viruses; to provide technical expertise and services; 
and to provide educational resources for culture isolation and curation to scientists, 
educators, biotechnology researchers, and businesses worldwide. 

 

Climate Change Institute, University of Maine, Orono 
http://climatechange.umaine.edu/ 

The Climate Change Institute is an interdisciplinary 
research unit organized to conduct research and 
graduate education focused on variability of Earth's 
climate, ecosystems, and other environmental 
systems and on the interaction between humans and 

the natural environment. The Institute provides expertise on climate-related matters 
to the people and governments of Maine, the Nation, and beyond. 

Research activities include field, laboratory, and modeling studies that focus on the 
timing, causes, and mechanisms of natural and anthropogenically forced climate 
change, and on the effects of past climate changes on the physical, biological, 
chemical, social, and economic conditions of the planet. Institute research is 
supported by grants from a variety of sources including the National Science 
Foundation, the National Oceanic and Atmospheric Administration, the National 
Aeronautics and Space Administration, the W.M. Keck Foundation, and 
endowments from the Bingham Trust and the Dan and Betty Churchill Exploration 
Fund and others. 

Environmental 
Services 

mailto:ccmp@bigelow.org
http://www.bigelow.org/
http://www.bigelow.org/
http://climatechange.umaine.edu/research/research-themes
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Center for Toxicology and Environmental Health, University of Southern Maine, Portland 
http://usm.maine.edu/mcteh 

The mission of the MCTEH is to contribute to national and statewide efforts to study 
environmental contaminants and reduce their effects by assembling a critical mass of 
researchers and resources at USM. Environmental toxicology and epidemiology are 
the two main research areas of focus for the MCTEH.   USM is the physical and 
programmatic locus of the Center, but the MCTEH includes investigators from the 
following institutions and governmental agencies: Bates College; Bowdoin College; 
Colby College; Foundation for Blood Research; Maine Medical Center; Maine State 
Bureau of Health; Maine State Department of Agriculture; Maine State Department 
of Environmental Protection; University of Maine; University of New England; and 
the University of Southern Maine. 

6.4.2 Research Grants 

University research is funded primarily by grants and contracts from the federal 
government, some foundations and state agencies, and companies. This is referred to 
as sponsored research. It is a measure of the strength of a university, its various 
departments and its individual researchers because, to a large degree, these grants are 
awarded on a competitive basis using peer review to ascertain the most deserving 
research projects.  

The University of Maine, University of Southern Maine, University of New England 
and the non-profit research institutions, as well as some of the four-year colleges, 
compete for these grants and contracts. As a whole, Maine ranks fairly low on 
research funding performed (see Figure 6.16).  

Figure 6.16 Research Performed by Universities and Colleges, $000s, 
1987-2009 

 
Source: Camoin Associates from NSF data.  
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EPSCoR and Sustainability Solutions Initiative.  Because Maine has traditionally 
performed below the rest of the country on research and development, it is part of a 
NSF program called EPSCoR – the Experimental Program to Stimulate Competitive 
Research. As part of this program, NSF and DOE issue research award programs 
that only the EPSCoR states may participate in. Maine has won major EPSCoR 
awards since the mid-1990s. The current award from the National Science 
Foundation is called the Sustainability Solutions Initiative, and is in the clean 
technology sector.  

The Sustainability Solutions Initiative $20 million grant 
(http://www.umaine.edu/sustainabilitysolutions/) was awarded in 2007 to the 
University of Maine’s Mitchell Center in partnership with the University of Southern 
Maine and other colleges in the State. The project has as its research goal to: 

“Create a world-class sustainability science research program focused on the 
dynamics of social-ecological systems (SES), with an explicit goal of 
understanding and strengthening connections between knowledge and action 
(K-A).” 

Competitive Awards at the University of Maine.  The University of Maine publishes an 
annual list of sponsored research, while this information is not readily available for 
the other institutions in the State. Therefore, this analysis covers only the Orono 
campus. Among the sponsored research awards at Orono for the fiscal year July 1, 
2011 to June 30, 2012, the projects that were related to clean technology totaled 
$14,010,738 out of a total of $48,724,495, or 29 percent.  

Figure 6.17 shows that the clean technology research projects were primarily funded 
by the National Science Foundation, illustrating the large effect of the Sustainability 
Solutions Initiative. The largest projects come from a variety of sources. Table 6.15 
lists the top five projects.  

Figure 6.18 shows that environmental science is still the largest area of study by 
UMaine researchers, also demonstrating the substantial impact of the SSI program 
and the Climate Change Institute. Renewable energy is second, with advanced 
materials third, although these two research programs are closely linked. No research 
projects were done in FY11-12 in either transportation or energy efficiency. 
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Figure 6.17 Source of Clean Technology Research Funds at University 
of Maine, FY2012, by percent 

 
Source: Innovation Policyworks analysis of data from the Office of Sponsored Programs, University of Maine. 

 

Table 6.15 Largest University of Maine Research Projects by 
Expenditures, FY2012 

Source: Innovation Policyworks analysis of data from the Office of Sponsored Programs, University of Maine. 
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Lab Equipment for Offshore Renewable 
Energy Research 

DOC $3,000,000 21% 

Maine Sustainability Science Initiative NSF $4,900,000 35% 
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Figure 6.18 Clean Technology Research Funds at University of Maine 
by Topic, FY2012 

 

Source: Innovation Policyworks analysis of data from the Office of Sponsored Programs, University of Maine. 

6.4.3 Publications 

In academic settings, publication of research results in peer-reviewed journals and 
books is a metric that is widely used to measure the productivity of an individual 
and/or research group. In order for a researcher’s paper to be published, peer 
reviewers ensure that appropriate rigor and methods have been used, and that the 
results of the research are unique and contribute to the advancement of knowledge in 
the field.  

Another way to ascertain the importance of a researcher’s publication is to look at 
the number of other papers that cite it. A researcher than is highly cited is likely to be 
a leader in his or her field of study, as other researchers seek to build off of their 
findings.  

The project team reviewed all publications in peer-reviewed journals from 2007-
March 31, 2013, with an author whose institution was located in Maine. Looking at 
particular academic fields related to clean technology revealed that 82 percent of the 
papers were in the environmental sciences area. Figure 6.19 shows this result, and 
the other fields that were also identified. The second most number of publications 
was in the renewable energy field (11 percent) followed by energy efficiency (7 
percent).  
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Figure 6.19 Percent of Publications in Peer-reviewed Journals by 
Maine Authors, 2007-March 31, 2013 

 
Source: Web of Science 

 

Of the 334 publications in environmental sciences, ecology, oceanography, 
geosciences and fisheries were the most common topics. This aligns with Maine’s 
expertise in climate change and marine sciences. Figure 6.20 shows the distribution 
of topics within environmental sciences. 

The environmental sciences publications also reveal the depth of this area of research 
around the State. Figure 6.21 shows that the authors are evenly distributed among 
the University of Maine, Bates, Bowdoin, Colby, and Bigelow Laboratory for Ocean 
Sciences. 

6.5 Nonprofits, Public and Private in Maine’s Clean Technology Sector 

Maine’s nonprofit sector is the largest in the State at 86,000 workers, according to the 
Maine Association of Nonprofits32. Therefore, it is not surprising that there is a very 
large nonprofit sector with interests in clean technology and the various subsectors. 
The list in Table 6.16 is exhaustive, but may not be complete. It explicitly leaves out 
the various land trusts and other organizations related to land conservation, which 
are tangentially associated with the desired outcomes of clean technology. This list is 
organized by subsector.  

                                                 
32 Maine Association of Nonprofits. 2013. “Partners in Prosperity: The Maine Nonprofit Sector 
Impact.” http://nonprofitmaine.org/documents/PinPFullcolor.pdf.  
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Figure 6.20 Distribution of Topics of Maine Peer-reviewed 
Publications, 2007-March 31, 2013 

 
Source: Web of Science 

 

Figure 6.21 Environmental Science Publications by Research 
Institution, 2007-March 31, 2013 

 
Source: Web of Science 
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Maine Ocean and Wind Industry Initiative (MWII) 

MOWII was formed to network and support Maine’s wind industry interests, and to act as a knowledge 
transfer node among the various stakeholders, including the federal government. To accomplish these 
goals, MOWII has documented the ocean and wind industry in the state through extensive surveys, 
economic impact analysis, and the development of a detailed supply chain inventory and map. MOWII 
holds periodic seminars and workshops for its members and represents Maine at American Wind 
Energy Association (AWEA) and other national industry trade shows. A recent project was the 
publication of offshore wind and hydrokinetic permitting road maps, knowledge that is an important by-
product of Maine’s lead in these fields.  



Clean Technology Sector in Maine - 2013 73 

 

Table 6.16 Nonprofit Organizations in Maine and New England 
Related to Clean Technology 

Subsector Organization Name Website 
All Associated General 

Contractors of Maine 
www.agcmaine.org 

All Association of Cleantech 
Incubators of NE (MA) 

www.actionnewengland.org 

All Environmental and Energy 
Technology Council 

www.E2Tech.org 

All Keeping Maine Green www.keepingmainegreen.org 
All Maine Businesses for 

Sustainability 
www.wearembs.org 

All Maine Energy Education 
Program 

www.meepnews.org 

All Opportunity Maine www.opportunitymaine.org 
All Sustainability Maine Sustainabilitymaine.com 
Advanced 
materials 
(biobased) 

Maine Composites Alliance www.mainecompositesalliance.org 

Advanced 
materials 
(biobased) 

Sustainable Bioplastics 
Council of Maine aka 
Maine Bioplastics 
Association 

www.mainebioplastics.org 

Conservation GrowSmart Maine www.growsmartmaine.org 
Conservation Maine Audubon Society Maine.audubon.org 
Conservation Maine Conservation 

Alliance 
www.protectmaine.org 

Conservation Maine Conservation Voters www.micv.org 
Conservation Resources First Foundation www.resourcesfirstfoundation.org 
Conservation Sierra Club Maine www.maine.sierraclub.org 
Energy 
efficiency 

Maine Association of 
Building Efficiency 
Professionals 

Mabep.memberclicks.net 

Energy 
efficiency 

Maine Green Building 
Council 

www.maineusgbc.org 

Energy 
efficiency 

Maine Indoor Air Quality 
Council 

www.miaqc.org 

Energy 
efficiency 

Maine Rural Partners www.mainerural.org 

Energy 
efficiency 

Midcoast Green 
Collaborative 

www.midcoastgreencollaborative.org 

Energy 
efficiency 

Passive House Maine www.passivhausmaine.org 

Environmental Bicycle Coalition of Maine www.bikemaine.org 
Environmental Environment Maine www.environmentmaine.org 
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Subsector Organization Name Website 
Environmental Environment Maine 

Research and Policy 
Centers 

environmentmainecenter.org 

Environmental Gulf of Maine Council on 
the Marine Environment 

www.gulfofmaine.org 

Environmental Maine Environmental 
Policy Institute 

www.meepi.org 

Environmental Natural Resources Council 
of ME 

www.nrcm.org 

Environmental NE Environmental Finance 
Center 

www.efc.muskie.usm.maine.edu 

Environmental 
and 
conservation 

Island Institute www.islandinstitute.org 

Environmental 
and renewable 
energy 

Conservation Law 
Foundation, Maine 
Advocacy Center 

www.clf.org/your-state/maine 

Global 
Warming 

Cool Communities www.coolmaine.org 

Renewable 
energy and 
energy 
efficiency 

Green Energy Maine www.greenenergymaine.com 

Renewable 
energy 

Hydrogen Energy Center www.h2eco.org 

Renewable 
energy 

Maine Energy Marketers 
Association 

www.maineenergymarketers.com 

Renewable 
energy 

Maine Interfaith Power & 
Light 

www.meipl.org 

Renewable 
energy 

Maine Ocean and Wind 
Industry Initiative 

www.mainewindindustry.org 

Renewable 
energy 

Maine Renewable Energy 
Association 

www.renewablemaine.org 

Renewable 
Energy 

Maine Solar Energy 
Association 

www.mainesolar.org 

Renewable 
energy 

ME Pellet Fuels 
Association 

www.mainepelletheat.com 

Renewable 
energy 

NE Marine Renewable 
Energy Center (MA) 

www.mrec.umass.edu 

Renewable 
energy 

New England Clean Energy 
Council (MA) 

www.cleanenergycouncil.org 

Renewable 
energy 

Oceana Maine www.facebook.com/oceanamaine 
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6.6 For Profit Service Providers in the Sector 

When assessing the strength of a cluster, it is important to look at the for profit 
service sector institutions that support the clean technology companies. Distinct from 
the professional services firms that form a large percentage of the clean technology 
companies, the firms listed below provide legal and accounting support to the sector. 
Other service providers that support the sector, but are not necessarily in the sector 
would include insurance, advertising and public relations firms, employment 
agencies and similar firms. Professional service providers such as electricity brokers, 
environmental consultants, and environmental regulatory consultants whose entire 
practice is in clean technology are counted in the sector itself.   

In Maine, there is a strong legal sector that supports the environmental and energy 
efficiency sectors, with an emerging strength in renewable energy law. In contrast, 
there are no accounting firms, advertising or employment agencies that specialize in 
clean technology and only one insurance firm. (See Table 6.17.) 

6.7 Special Projects 

6.7.1 The NorthStar Alliance 

Starting in 2006, the U.S. Department of Labor awarded a $14.4 million, three-year 
grant to the State of Maine to enhance its composites cluster under a program called 
WIRED. Two state agencies – the Department of Labor and the Department of 
Economic and Community Development - joined industry and several trade 
associations including the Maine Composites Alliance, Maine Built Boats and the 
Maine Marine Trade Association and the University of Maine to develop a series of 
programs to enhance the composites cluster.  

The following summarizes the results of the Alliance: 

• Joint partnering led to the funding of the Maine Advanced Technology 
Center in Brunswick. 

• 1,500 Maine workers have received training, giving them the expertise needed 
to succeed. 

• Enhanced the curriculum and infrastructure with the Landing School and 
Husson University’s Boat School. 

• 113 secondary and post-secondary instructors certified to teach new 
manufacturing technologies. 

• As of June 30, 2009, $50 million of additional investments have been 
leveraged as a result of the NSAI. These investments are from federal grants, 
state grants through the Maine Technology Institute, and private industry 
through training fund matches. 
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Table 6.17 Support Service Firms with Clean Technology-related 
Practice Areas 

Firm 
Location(s) 
in Maine Relevant Practice Areas 

Professional 
Staff 

Bernstein Shur 
www.bernsteinshur.com 

Portland, 
Augusta 

Energy, environmental law 104 

Bingham McCutchen, LLP 
www.bingham.com 

Portland 
(branch) 

Energy, environmental, land 
use, clean technology and 
renewable energy, climate 
change 

1 (Portland) 

Eaton Peabody 
www.eatonpeabody.com 

Augusta, 
Brunswick, 
Bangor, 
Ellsworth 

Environmental, land use 42 

Fenton, Chapman & Kane, 
PA 
www.fentonlawfirm.com 

Bar Harbor Environmental and 
aquaculture 

3 

Friedman, Gaywaite Wolf 
www.fgwl-law.com 

Portland Toxic torts and environmental 
litigation 

14 

Jenson Baird Gardner & 
Henry 
www.jbgh.com 

Portland, 
Kennebunk 

Environmental law, energy 28 

Murray, Plumb & Murray 
www.mpmlaw.com 

Portland Environmental and land use 15 

Perkins Thompson 
www.perkinsthompson.co
m 

Portland Energy, environmental, land 
use 

28 

Petroccelli, Martin & 
Haddow, LLP 
www.pmhlegal.com 

Portland Environmental, land use 6 

Preti, Flaherty, Beliveau & 
Pachios, LLP 
www.preti.com 

Augusta, 
Portland 

Energy and 
telecommunications, 
cleantech and renewable 
energy, wind power, 
environmental litigation 

90 

Rudman Winchell 
www.rudmanwinchell.com 

Bangor Land use permitting, energy, 
environmental 

30 

Skelton, Taintor & Abbott, 
Attorneys at Law 
www.skeltontaintorabbott.
net 

Auburn Public utility, energy and 
telecommunications 

14 

Verrill Dana LLP 
www.verrilldana.com 

Portland, 
Augusta 

Energy, environmental, water 
and wastewater, utilities 

101 

Allen Insurance and 
Financial 
www.alleninsuranceandfin
ancial.com 

Camden and 
Rockland 
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6.7.2 DeepSea Wind Consortium 

Although the NorthStar Alliance did not sustain itself beyond the grant period, 
relationships built through the partnership, especially between the University of 
Maine and industry and the Maine Composites Alliance, yielded a new, joint 
initiative called the DeepSea Wind Consortium. The Consortium is behind the 
offshore wind project at the University. 

6.7.3 Maine Ocean and Wind Industry Initiative (MOWII) 

Similarly, the WIRED partnerships helped create MOWII which has gone on to do 
substantial work in the supply chain for wind, both on and offshore, as well as 
support the development of tidal energy.  

6.7.4 Jobs and Innovation Accelerator - Maine's Green ME 

An initiative of the Northern Maine Development Commission focused on its 
renewable energy cluster, Green ME was launched in September 2011. The project is 
a consortium that consists of approximately 55 businesses that produce energy 
extracted or captured from ongoing natural processes, generated and regenerated 
naturally. The project's objective is to transition 9,000 residential units and 20 
commercial facilities to primary or supplemental wood biomass fuel in four years.  

The Jobs and Innovation Accelerator Program is funded by several federal agencies, 
each with their own requirements. In this case, the Economic Development 
Administration funds are being used to develop a grass pellet boiler for small 
commercial and residential heating purposes, in addition to providing strategic 
planning and research into feasibility, feedstocks and export markets. Economic 
Training Administration funds will be used for training of engineers, biologists and 
managers. 

NMDC’s FY2013 Annual Report says that it has seen the following results: 

• 160 attendees at 24 meetings held regarding wood-based renewable energy 
initiative. 

• Development of the Green ME program. 
• $21 million of investment of wood-based and alternative heating systems in 

Aroostook. 
• 40 students supported in engineering education. 
• Two employers benefitted from customized training plans. 
• Mechanical Engineering Technician program started at Northern Maine 

Community College. 
• 30 attendees at three workshops on topics related to self-employment, tools 

for market research, and online marketing. 
• 144 clients have been served. 

6.7.5 i6 Green Cleantech Innovations New England 

In response to a 2011 funding opportunity through the Economic Development 
Administration (EDA), the New England Clean Energy Foundation (now the 
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NECEC Institute), a non-profit foundation of the New England Clean Energy 
Council, created a six-state consortium, including Maine. NECEC Institute's 
proposal was to create a proof of concept network that will focus its efforts on 
renewable energy, energy efficiency and water technologies.  

The Cleantech Innovations New England program is rooted in the understanding 
that in order to form and accelerate new cleantech enterprises, inventors and early-
stage entrepreneurs need business, technical, and market support to validate their 
new ventures. Cleantech Innovations New England has connected more than 30 
regional innovators, partners, state programs, the Cleantech Open and the 
Association of Cleantech Incubators of New England (ACTION) incubators.  

Cleantech Innovations NE aims to make it easier for entrepreneurs to locate and 
connect with state programs, accelerators, incubators, mentors, entrepreneurs-in-
residence, technology development resources, and test sites, as well as to enable 
grant applications to fund and accelerate the most promising cleantech start-ups. 
Cleantech Innovations NE also provides awards to the most promising early-stage 
projects, leveraging federal and state funding. 

6.7.6 Brunswick Landing Renewable Energy Center 

When the Naval Air Station Brunswick (NASB) closed in 2011, plans were already 
well underway for redevelopment of the property into a business park providing good 
jobs to replace those lost to base closure and to utilize the base’s extensive resources 
and facilities. The Midcoast Regional Redevelopment Authority (MRRA) is a public 
municipal corporation established in 2010 by State law to implement the NASB 
Reuse Master Plans. 

Brunswick Landing is envisioned to be a high-tech business campus that will include 
the Maine Advanced Technology and Engineering Center and the Brunswick 
Renewable Energy Center (REC). It encompasses nearly 3,200 acres with state-of-
the-art facilities, a world-class aviation complex, two 8,000-foot runways, modern 
hangars and maintenance facilities, and more than 200 buildings totaling nearly 2 
million square feet of commercial and industrial space (most of which is less than 15 
years old). 

The REC at Brunswick Landing is to be the home of a world-renowned energy 
complex for integrated research and development, manufacturing, testing, business 
incubation and productive operation of clean energy technology products and 
services. The REC will strive to accelerate the commercial deployment of innovative 
and advanced clean energy technologies at a scale sufficient to contribute 
meaningfully to the achievement of State energy and economic objectives, including 
attracting technology businesses and creating and sustaining clean tech job 
opportunities. Target technologies include biomass, building energy efficiency and 
retrofits, anaerobic digestion, smart grid, wind and ocean energy, alternative fuels 
and vehicles, and other renewable/clean energy technologies and systems consistent 
with the assets and infrastructure at Brunswick Landing. 
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7.0 Conclusions 

The State of Maine has traditionally had strengths in the environmental services 
sector, and this is likely rooted in Maine’s culture and history. As Maine’s 
environmental sensibility has evolved over time, so has its environmental services 
sector. Now that national and international concerns with environmental 
sustainability have emerged, Maine’s environmental services firms have grown to 
serve these markets as well. Similarly, Maine’s investments in research and 
development have led to innovative products and services throughout the sector. 

In the past five years, these factors have combined to support the emergence of the 
clean technology sector, with growth of 31 percent in employment between 2003 and 
2010. Brookings’ subsectors are defined slightly differently from this report’s 
definition, but they report that Biofuels and Biomass (renewable energy) grew the 
fastest, followed by air and water purification technologies and professional energy 
services. The growth in the sector overall far outpaced the overall Maine economy, 
making this the fastest growing sector in the State.  

While employment in the subsectors is distributed heavily to renewable energy, 
environmental services, and energy efficiency, the strong showing of the advanced 
materials subsector in research grants, publications, and most importantly, patents, 
suggests that this is an emerging area that with appropriate support, could drive 
another surge in the sector overall. 

A very supportive policy environment, particularly on the demand side, has enabled 
the growth in clean technology in Maine in the past 10 years. It is critical that Maine 
retain its leading position in this regard, including continuing support for renewable 
energy, energy efficiency, economic development, research and development, and 
environmental programs and initiatives. Certainty in the policy framework is a 
critical component of future cleantech business and economic development planning.  

The robust research and development assets have contributed significantly to growth 
in this sector. With sizable federal and state investment, Maine has grown research 
strengths in ocean energy, advanced biobased materials, climate change, 
sustainability and marine ecosystems. Of these, the research centers supported by 
state bond funding have been the most productive in terms of patents and impact on 
Maine industry.  

There does not appear to be a major skills gap in this sector today, but one could 
emerge in the future. Some of the occupations projected to grow the most require 
engineering degrees, an ongoing challenge for the higher education community in 
the State. On the other hand, the community college system appears to be well 
positioned to provide training for some of the other fastest growing occupations that 
require only a two-year degree or certifications. 

There is a strong nonprofit and professional services component in Maine that 
supports this sector, making it one of the most robust in the State. This is less true for 
the emerging advanced biobased materials subsector, creating opportunities for 
E2Tech. 
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An area of concern remains with the ability of entrepreneurs to get started and to 
grow in Maine. It is not clear that this is any more of an issue in clean technology 
than in any of the other sectors, although the capital requirements are quite different 
than for Information Technology or Biotechnology, for instance. The Top Gun-MTI-
SBIR-SEGF continuum of services appears to be working well in the last two years, 
with several clean technology start-ups gaining notice and funding in the broader 
New England entrepreneurial ecosystem. On the other hand, some entrepreneurs still 
stall at the early stage, and few are stymied at second stage financing that necessitates 
them reaching outside of the State. The recent uptick in investments by Maine 
Angels is also promising, but has been slowed by the Seed Capital Tax Credit 
reaching its statutory limit. A bill passed by the legislature now extends the Credit 
into 2014 and 2015.  

In the context of cluster theory, a sector with strong and growing employment, a 
robust supply chain, engaged research and development assets, and significant 
nonprofit and professional services component would be considered a major driver of 
a regional economy. Clean technology appears to fit all of these criteria, making it 
the most fully integrated technology sector in the State, and one of the most 
important sectors overall. 
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Appendix A Clean Technology Occupations 
Standard 

Occupational 
Classification Title 

11-9021 Construction manager 
11-9041 Engineering Managers 
15-1031 Computer software engineers, applications 
17-1011 Architects 
17-2051 Civil engineers 
17-2071 Electrical engineers 
17-2081 Environmental engineers 
17-2112 Industrial engineers 
17-2131 Materials engineers 
17-2141 Mechanical engineers 
17-3011 Architectural and civil drafters 
17-3013 Mechanical drafters 
17-3022 Civil engineering technicians 
17-3023 Electrical and electrical engineering technicians 
19-1013 Soil and plant scientists 
19-1031 Conservation scientists 
19-2031 Chemists 
19-2032 Materials scientists 
19-2041 Environmental scientists 
19-2042 Geoscientists, except hydrologists and geographers 
19-2043 Hydrologists 
19-4091 Environmental scientists and protection specialists 
19-4093 Forest and Conservation technicians 
47-1011 First-line supervisors and managers of construction 
47-2031 Carpenters 
47-2061 Construction laborers 
47-2073 Operating engineers and construction equipment operators 
47-2111 Electricians 
47-2131 Insulation workers 
47-2132 Insulation workers, mechanical 
47-2152 Plumbers, pipefitters and Steamfitters 
47-2181 Roofers 
47-4041 Hazardous materials waste materials removal 
49-1011 First-line supervisors of HVAC 
49-2021 Radio, cellular & tower equipment installers and repairers 
49-9021 HVAC mechanical and installation 
49-9041 Industrial machinery mechanics 
49-9051 Electrical power line installers and repair 
49-9071 Maintenance and repair, general 
49-9081 Wind turbine technicians (NEW) 
51-1011 First-line supervisors 
51-2099 Assemblers and fabricators 
51-8021 Stationary engineers and boiler operators 
51-8031 Water and wastewater treatment operators 
51-9399 Production workers 
53-7081 Refuse and recyclable materials collections 

Source: Muro, op cit.  
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