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1. ENERGY STRATEGY ASSESSMENT – CLEAN TECH1 

Comprehensive energy and climate policy can be an engine of economic development and job creation. A 
recent study estimated that the nation could create 2.5 million net new jobs and $159.6 billion in GDP 
growth by 2020 if 23 measures from 16 state climate action plans were implemented nationally.2 But how 
do cities, regions and states create effective economic development strategies to capitalize on this 
potential?  
 
Evidence suggests it is not easy. Evergreen Solar, which announced the closure of its Devens facility in 
early January 2011, offers a cautionary note on state strategies to promote clean technology development. 
The company and state government seemingly did everything right. Yet even approximately $58 million 
in grants and subsidies from the Commonwealth were not enough to keep the company here. Like many 
solar manufacturers, Evergreen moved its production to China, leaving the Commonwealth out of most 
of its investment and 800 workers unemployed. The lesson is that clean technology companies are 
operating in a highly competitive environment that factor in all costs of production.  
 
Many renewable energy technologies are under development in Massachusetts. If state policy continues 
to support this approach, manufacturing these technologies could create hundreds of jobs in the Pioneer 
Valley. The good news for Holyoke is that it is ideally located at the intersection of the Massachusetts 
Turnpike and Interstate 91, has an abundance of renewable energy, and is a target of the 
Commonwealth’s Gateway Cities initiative.  
 
In section 2 of this appendix, we examine the renewable energy technologies under development or in 
production in Massachusetts and assess the extent to which they provide job creation potential in the 
Pioneer Valley. Section 3 explores the potential for creating jobs and economic development in other 
clean technology industries. Section 4 summarizes recommendations for creating economic development 
in renewable energy and related clean technologies.  
 
 

2. THE GROWTH POTENTIAL OF RENEWABLE ENERGY INDUSTRIES 
IN MASSACHUSETTS AND THE PIONEER VALLEY 

In this section, we examine the growth potential of several renewable energy sources in the Pioneer 
Valley, then investigate potential economic development opportunities that could be realized from the 
installation, operation of the power source, or production of associated technology. Massachusetts is 
known for its strength in innovating new technologies, but has not been as strong in capturing their 
manufacturing potential. A renewed focus on clean-tech manufacturing at the state level, with targeting 
of opportunities to the Gateway cities, could help in creating new jobs in the Pioneer Valley.  
 

                                                             
1 Research and writing of this appendix was led by Dr. Joan Fitzgerald of the Dukakis Center for Urban and 
Regional Policy at Northeastern University with support and guidance from HDR. 
2 Peterson and Weinberg, 2010:3. The policies include measures in agriculture, forestry, waste management, energy 
supply, energy efficiency and transportation.  
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2.1 Hydro and Hydrokinetic Power 

Holyoke Gas and Electric (HG&E) has an installed hydroelectric capacity of 50 megawatts.3 Although 
HG&E has 31 generators, 75 percent of the hydroelectricity is produced by just two turbine-generator 
units at the Hadley Falls Station. Because the remaining 29 smaller generators comprise 80 percent of the 
company’s operating expenses, a canal optimization plan is being implemented over time to upgrade 
some generators and replace the least efficient ones with newer units. When completed, about 10 
megawatts (MW) of additional hydroelectric capacity will be produced according to HG&E. 

Over the past few years, HG&E has examined the feasibility of installation of new hydro power 
generation at the Hadley Falls Station. Options considered include installations ranging from 2.2 MW to 
15 MW. Depending on exact configuration and operational considerations, the incremental energy 
generation gain from these three options has been estimated to range from 14,300 MWh to 20,900 MWh. 
However, the feasibility work conducted to-date has yielded cost structures higher than were 
anticipated by HG&E. As such, HG&E is not actively pursuing a new Hadley unit at this time, but it is 
still a potential future project for its portfolio of low-cost, clean energy generation. 

There are no large-scale, domestically owned manufacturers of conventional hydroelectric turbines 
remaining in the United States.4 Holyoke’s newest turbine and generator were produced by Mavel, a 
Czech company.  Although there is little possibility of the area becoming a top producer of conventional 
hydroelectric turbines, Massachusetts, and perhaps the Pioneer Valley, could become a producer of 
hydrokinetic turbines by Free Flow Power, a Boston-based company.  

Free Flow Power (FFP) is a commercial scale renewable energy project developer specializing in a unique 
form of hydropower. In addition, the company is developing hydrokinetic power technology. 
Hydrokinetics is the conversion of free flowing water without impoundments (e.g., dams) into electric 
power and includes wave power, tidal current power, ocean current power, and in-river current power. 
These techniques can be attractive compared to existing traditional hydropower installations because 
they are not dependent on dams; thus eliminating some of the associated environmental concerns of large 
hydropower. One of these “free-flow” methods includes a run-of-the-river technique in which turbines 
are situated underwater in non-tidal waterways and generate electricity from water flowing one way 
through them. The same basic turbine technology can be applied to oscillating water flow that is 
representative of current tidal applications (see photos below).  

Most of the hydrokinetic turbines that are currently being developed for the market are axial, open-
bladed devices that require extremely fast water, approximately five knots. John Miller, Professor at 
UMass-Dartmouth and Director of the Marine Renewable Energy Center (MREC) in New Bedford, says 
that the axial turbines are likely to be manufactured near the large rivers in Canada and the United 
Kingdom that can use these machines.  However, most rivers that are deep enough for hydrokinetic 
generation are on the order of 2-3 knots, and a number of companies are now working on more efficient 
“shrouded designs” that will provide more power at a lower speed and distributed generation. 

                                                             
3 A megawatt (MW) is one million watts. The hydroelectric generating capacity of a small power plant is typically 
measured in MW. Fifty MW powers about 40,000 houses per year.  
4 Several foreign-owned turbine manufacturers have substantial manufacturing facilities in the U.S. and small/micro 
turbine manufacturers still exist in the U.S.  
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Other local companies are developing hydrokinetic designs as well.5  Although Free Flow Power is 
furthest along in development of its shrouded design, a company called FloDesign (mentioned later in the 
context of wind energy) with offices in Wilbraham and Waltham recently received a Small Business 
Innovation Research grant for a device similar to Free Flow’s.  A third type of turbine, which is a helical 
design called a Gorlov turbine that was patented at Northeastern University in 2001, is being prototyped 
by Ocean Renewable Power Company, a firm that was formerly based in Massachusetts but now 
operates primarily in Maine and Alaska, where a number of appropriate rivers are located.   

Free Flow has produced and tested one full-scale turbine, which was assembled in East Boston and 
tested in Turner Falls. The company is now developing a hydrokinetic project in the Mississippi River 
Basin that will include 88 sites on the Mississippi and Atchafalaya Rivers stretching from below St. Louis 
to the Gulf of Mexico. Ed Lovelace, executive vice president of engineering at Free Flow, explains that 
the commercial-scale arrays will be mounted on the river bottom on pilings, typically 6 turbines per 
piling. He describes it as an underwater wind farm, with the benefit that water, unlike wind, is always 
flowing.6  Lovelace notes that the turbines will be installed beneath navigation channels in deep and fast-
flowing areas of the rivers in which fish do not live or feed. 

 

                                                             
5 Another key player in hydrokinetics nationally is Houston-based Hydro Green Energy. Like Free Flow Power, this 
company also has hydrokinetic development plans throughout the Mississippi River basin. 

6 Personal interview (3/2/11).  
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Source: Free-Flow Power, http://www.free-flow-power.com/Technology.html 

The company is executing what Lovelace estimates will be a five and a half year Federal Energy 
Regulatory Commission (FERC) licensing process. With preliminary permits in place, Free Flow has 
been meeting with federal, state, and local agencies including the Coast Guard, Environmental Protection 
Agency, Fish and Wildlife Service, Army Corps of Engineers, and other agencies over the past year and a 
half and will be conducting an environmental impact assessment before receiving final approval.  

The potential of kinetic power is significant. When fully built out, Free Flow Power officials estimate 
that the Mississippi River Basin project will produce at least a gigawatt of power at prices competitive 
with wind energy.7 Free Flow Power also holds a permit to develop kinetics in Cape Cod Canal and is 
exploring ocean tidal resources on the Massachusetts coast. Lovelace notes that the canal project 
probably would not be large, but would serve as a local test and evaluation site.  

Free Flow Power seeks to be a major producer of turbines in this rapidly expanding market. The most 
highly developed hydrokinetic deployments currently are off the coast of the UK, and there is major 
growth potential in China, India and other countries. While the staging and installation are local, 
production of the turbines does not have to be. In addition to the turbine production, there is a large 
supply chain for balance of plant parts (pilings, yokes, underwater cable, and grid-interconnection 
equipment). The major components of the turbine are glass-reinforced composite parts, plastic ducting, a 
permanent magnet generator, and hydrodynamic bearings, much of which has commonality with 
manufacturing expertise needed in the wind industry. Lovelace says that production of turbines in 
Massachusetts is definitely a possibility in addition to its headquarters and research and development, 
but a location will not be selected until all of the company’s licenses and permits are in place.  Retaining 
Free Flow’s first production facility in Massachusetts would be of great economic benefit to the state.  

Miller suggests that the nascent state of this hydrokinetic technology, the need for assessment of 
generation potential and environmental impacts, and regional experience make for an exciting potential 
of a regional cluster of manufacturing and testing in-river devices.  “Massachusetts has one of the densest 

                                                             
7 A gigawatt is equal to one billion watts. For comparison, an average coal-fired power plant produces 600-700 
megawatts.  

http://www.free-flow-power.com/Technology.html
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populations of marine and ocean scientists in the world, as well as research/modeling facilities, and a 
long history of experience with tidal technologies at places like Massachusetts Maritime and UNH,” he 
says.    

This regional expertise makes the potential for R&D prototyping sites, analogous to the newly installed 
Wind Technology Testing Center (WTTC) in Charlestown, particularly attractive.  The WTTC, a joint 
project of the Department of Energy and the Massachusetts Clean Energy Center (MassCEC), allows 
firms to prototype new wind turbine blade designs before they are installed in field situations. Miller 
suggests that the infrastructure and permitting, power delivery, and economic challenges are formidable 
for small developers, and so MassCEC is working on standardization of these processes and a potential 
test site where R&D can be conducted without separate permitting for each new project.   

In terms of generation, Holyoke will benefit from the ongoing improvements and expansion of its 
hydroelectric power capacity and in the future with the potential addition of a third unit at the Hadley 
Falls Station, Hadley 3.  We recommend that the state work with companies testing hydrokinetics, with 
the stipulation that the Connecticut River becomes a test bed for the new technologies. The Pioneer 
Valley would benefit by developing additional hydro capacity and its manufacturers could supply 
components and systems for the Original Equipment Manufacturers (OEMs).  
 

2.2  Wind Energy 

In 2009, Governor Patrick established the goal of obtaining 2,000 megawatts of wind power by 2020. 
This would supply 10 percent of the state’s electricity load and reduce the state’s greenhouse gas 
emissions by 12 percent.8 Wind energy is one of the most abundant sources of renewable energy in 
Massachusetts, with 1,500 potential megawatts of onshore and 6,000 potential megawatts offshore 
electricity. While much of this potential is offshore, western Massachusetts has significant wind 
resource (see Figure 1 below).  
 
  

                                                             
8 Massachusetts State Government. “Wind Energy:  Facts.” Energy and Environmental Affairs. Available at:  
http://www.mass.gov/?pageID=eoeeaterminal&L=4&L0=Home&L1=Energy%2C+Utilities+%26+Clean+Technologie
s&L2=Renewable+Energy&L3=Wind&sid=Eoeea&b=terminalcontent&f=doer_renewables_wind_wind-energy-
facts&csid=Eoeea.  

http://www.mass.gov/?pageID=eoeeaterminal&L=4&L0=Home&L1=Energy%2C+Utilities+%26+Clean+Technologies&L2=Renewable+Energy&L3=Wind&sid=Eoeea&b=terminalcontent&f=doer_renewables_wind_wind-energy-facts&csid=Eoeea
http://www.mass.gov/?pageID=eoeeaterminal&L=4&L0=Home&L1=Energy%2C+Utilities+%26+Clean+Technologies&L2=Renewable+Energy&L3=Wind&sid=Eoeea&b=terminalcontent&f=doer_renewables_wind_wind-energy-facts&csid=Eoeea
http://www.mass.gov/?pageID=eoeeaterminal&L=4&L0=Home&L1=Energy%2C+Utilities+%26+Clean+Technologies&L2=Renewable+Energy&L3=Wind&sid=Eoeea&b=terminalcontent&f=doer_renewables_wind_wind-energy-facts&csid=Eoeea
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Figure 1: Massachusetts Average Annual Wind Speed 

 
To foster wind energy production, the Massachusetts Clean Energy Center has provided $1 million in 
grants to eight towns to support projects and to determine the feasibility of wind energy (Table 1). The 
feasibility studies include wind monitoring, wind resource analysis, financial projections, a permitting 
plan and shadow flicker and acoustic studies.  Another $2.6 million was distributed to 18 cities and 
towns in 2010.  
  
Table 1:  Massachusetts Clean Energy  Center, Wind Energy Feasibility Grantees  

Town Purpose of Grant 

City of Gloucester 
To investigate the technical feasibility of installing a utility-scale wind turbine to meet some 
of the town’s electricity demand.  

Harvard Forest/ 
Harvard Univ. 
 

To study the potential for wind projects on four sites, one of which is Harvard Forest, the 
university’s main ecological research and educational facility.  

Solaya Energy 
Blandford Project 

To lease a parcel at the Blandford Rest Area off of I-90 to build a utility-scale turbine. If 
feasible, the power will be sold through a Special Purpose Entity, Blandford Wind LLC, 
formed by Solaya. 
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Spinnaker Power, LLC9 
To assess the feasibility study of building a 1.5 megawatt wind turbine at Pender Farms in 
Amesbury. 

Springfield Water & 
Sewer Commission 

To examine the feasibility of developing up to six wind turbine generators on one of six 
potential sites in Blandford, Russell, Tolland, and Granville to produce between 2-10 
megawatts of electricity. The energy will offset the Commission’s energy costs through the 
net metering provisions of the Green Communities Act. 

Town of Westport 
 

To investigate the feasibility of a 1500kW wind turbine on a town-owned property 

Pilgrim Wind LLC 
(Solaya)10 
 

To examine the potential of developing either one or two 1650 kW wind turbines at the 
Plymouth Waste Water Treatment Plant. The power generated would be sold to the town 
and would provide electrical energy either directly to the Waste Water Treatment Plant or 
indirectly, via net-metering, to other town-owned facilities. 

Trustees of 
Reservations11 
 

To develop a 1.8 MW wind turbine on the 824-acre Turkey Hill conservation area in 
Cohasset. There are more than 25,000 acres of conservation land in Massachusetts that 
could be used to develop renewable energy.  

 
 
Holyoke Gas & Electric is investigating the feasibility of placing three wind turbines on Mt. Tom, on 
which the University of Massachusetts Amherst Wind Energy Center already has one turbine. The 
currently envisioned wind project on Mt. Tom would each generate 5 to 9 megawatts of electricity and 
HG&E is hoping to move into state permitting in spring 2012 with construction in 2013.  In addition, 
HG&E is exploring the possibility of placing towers behind Holyoke Community College and on a few 
other sites.  

While there is some development of wind capacity in western Massachusetts, research and any related 
production are most likely to be in the eastern half of the state. Charlestown is already home to the Wind 
Technology Testing Center, which was funded through a competitive grant from the U.S. Department of 
Energy’s National Renewable Energy Laboratory. The Center tests large wind-turbine blades that will be 
used in the next generation of onshore and offshore wind technologies.12 The Center is essential for 
developing the turbine technology needed to develop the state’s off-shore wind resources.  The hope is 
that the 130 turbines for the Cape Wind project will be produced in state.13 The project will create up to 
1,000 temporary construction jobs and about 150 permanent jobs for maintenance and operations 
workers.14 
 
One local supplier to Cape Wind will be Mass Tank Sales Corporation in Middleboro, which will 
partner with Germany’s EEW Group to manufacture foundations for the 130 towers. The company will 

                                                             
9 Spinnaker Power is a Beverly-based company that assists public and private entities in developing renewable 
energy projects, particularly wind energy. 
10 Pilgrim Wind LLC is a joint venture between Solaya and Palmer Capital of Wilmington, Massachusetts.  
11 The Trustees of Reservations is a not-for-profit statewide land conservation organization. The project is in 
collaboration with Applied Science Associates, Loria Emerging Energy Consulting, GZA GeoEnvironmental and 
Richard C. Gross, P.E. 
12 Massachusetts Technology Collaborative. “Massachusetts NREL Wind Technology Testing Center.”Available at:  
http://www.masstech.org/wttc/index.html.  
13Weisman, 2007. r2007/06/26/state_gets_2m_grant_for_wind_technology/. 
14Cape Wind. “Project at a Glance.”Available at:  
http://www.capewind.org/modules.php?op=modload&name=Sections&file=index&req=viewarticle&artid=24&pag
e=1. 

http://www.masstech.org/wttc/index.html
http://www.boston.com/business/technology/articles/2007/06/26/state_gets_2m_grant_for_wind_technology/
http://www.capewind.org/modules.php?op=modload&name=Sections&file=index&req=viewarticle&artid=24&page=1
http://www.capewind.org/modules.php?op=modload&name=Sections&file=index&req=viewarticle&artid=24&page=1
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be the first U.S. manufacturer of offshore wind components. Carl Horstmann, President of Mass Tank, 
says the company is looking for a site on the water to build a new production facility (the foundations 
will be too heavy to move by road).15 He will be hiring about 100 people to start and could expand to 250, 
if Massachusetts becomes a major supplier to offshore wind installations being planned for the East 
Coast. 16 While Mass Tank will be creating new jobs in Massachusetts, there is not much of a supply 
chain for this operation, as the entire foundation is made of rolled steel and has few component parts.  
 
Cape Wind will also spur economic development in New Bedford. A Marine Commerce Terminal will be 
built to support the delivery, assembly, and installation of offshore wind turbines, and other shipping 
activities. The terminal will create 600 to 1,000 direct jobs and be a permanent source of economic 
activity for the region.17  In addition to supporting and supplying the Cape Wind Project, the terminal 
will also be used to dock vessels that deliver wind turbine parts and barges to transport components 
from the port to the installation area. It will eventually be used for other commercial and industrial 
marine activities.18  
 
There is also wind research ongoing in western Massachusetts by FloDesign Wind Turbine Company, 
which started in 2007.  Basing its design on jet engine technology, FloDesign is becoming a major player 
in the wind power technology industry. The company’s turbines use short blades that are housed in a 
shroud that funnels fast and slow air into the turbine. The mix of different air speeds creates a vortex 
that turns the blades. The turbines, which are half the size of traditional three-blade turbines, are also 
two to three times more efficient. Because of their smaller size and lower towers, they can be used in 
more places than traditional turbines, particularly in urban settings. Further, the turbines are less 
expensive, are less likely to kill birds and bats, are easier to transport and have lower radar impact. The 
latter feature means that they can be placed at airports. Already the Massachusetts Port Authority is 
considering testing the turbines at Logan Airport.19  
 
The company’s aerodynamics research and development facility is located in Wilbraham.20  In response 
to subsidy offers from other states, the Massachusetts Clean Energy Center provided $3 million in 
financing in 2010 to FloDesign to convince the company not to leave.21  In response, FloDesign committed 
to locating its headquarters and product development center in Waltham and to creating or retaining 
more than 150 employees over the next three years, to maintaining those jobs for at least two years, and 
to keeping its headquarters in Massachusetts for five years.  
 
Wind will be a source of power in the Pioneer Valley. Although it does not appear likely that there will 
be direct spinoff potential for wind-related development, it is more likely that Holyoke and the region 
could attract investment and development through the expanded use and promotion of wind energy by 
those companies looking for competitively priced energy with a small carbon footprint. 

                                                             
15 Personal interview (3/2/11).  
16Massachusetts Clean Energy Center, 2010.  
17My Green Education Center. “Green Jobs in Massachusetts: New Bedford Lands Cape Wind Terminal.” Available 
at: http://www.mygreeneducation.com/green-jobs-in-massachusetts-new-bedford-lands-cape-wind-terminal/ 
Available at: http://www.mygreeneducation.com/green-jobs-in-massachusetts-new-bedford-lands-cape-wind-
terminal/ 
18 Ibid. 
19 http://www.masshightech.com/stories/2010/05/24/daily51-FloDesign-preps-Waltham-HQ-launch-for-new-
commercial-turbine-work.html  
20Byron, 2010.  
21 Kinney, 2010. 

http://www.masshightech.com/stories/2010/05/24/daily51-FloDesign-preps-Waltham-HQ-launch-for-new-commercial-turbine-work.html
http://www.masshightech.com/stories/2010/05/24/daily51-FloDesign-preps-Waltham-HQ-launch-for-new-commercial-turbine-work.html
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2.3  Solar Energy  

Western Massachusetts is doing its part to help the Commonwealth achieve its goal of installing at least 
250 megawatts of solar power by 2017. Western Massachusetts Electric Company (WMECo) is 
constructing what will be New England’s largest solar array in Springfield. The $22 million project, 
which is located on a capped landfill, will be completed by the end of 2011. The 17,000 solar panels will 
generate 4.2 megawatts of electricity. WMECo also owns the second largest solar array, a 1.8-megawatt 
facility in Pittsfield (see photo). If Chicago-based CornerStone Power Development’s $80-million, 20-
megawatt solar plant in nearby Monson is approved, it will become the region’s largest solar facility. A 
third WMECo solar project broke ground in May of this year in Springfield. The 12-acre site will have 
8,200 solar panels that will produce 2.2 megawatts of electricity. 
 
HG&E recently signed a contract to add 4.5 megawatts of solar energy to its portfolio in 2011 and hopes 
to expand to 10 megawatts over the next few years. HG&E manager James Lavelle explains that 
conventional photovoltaic solar was not being considered until the 2009 revision of the Massachusetts 
renewable portfolio standard added a carve out for solar.22  

While there may be U.S. jobs associated with this expansion, there are not likely to be significant job 
opportunities in the Pioneer Valley. Lavelle notes that part of HG&E’s solicitation requirement was that 
panels be manufactured domestically.23 Baltimore-based Constellation Energy will build, own and 
maintain the system.  All of the power will be purchased by HG&E under a 20-year power purchase 
agreement at a fixed cost, below-market rate.24  

Solar-related manufacturing in Massachusetts is concentrated in the eastern and central parts of the 
state.  A singular exception (see Figure 2) is Stiebel Eltron, a German-based manufacturer of energy-
efficient heat pumps and water heaters, as well as solar thermal heating systems, which has maintained a 
U.S. office in Hatfield since 1980. For most of this time, the Massachusetts office was limited to sales, 
service, and spare parts, but the company started manufacturing high-efficiency hand dryers and an 
energy-efficient mini tankless water heater in Hatfield last year.   The company will break ground later 
this spring on a manufacturing and distribution center that will focus on solar thermal manufacturing.  
 
  

                                                             
22 Starting in 2010, retail suppliers must provide a portion of the required renewable energy from qualified in-state, 
interconnected solar facilities, referred to as the Class I Solar Carve-Out. 

23 Personal interview, February 2, 2011.  
24 http://jburkins.wordpress.com/ (accessed May 20, 2011).  
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Figure 2:  Massachusetts Solar Manufacturers & Research and Development 

 
Frank Stiebel, the company's president, estimates that 2,000-3,000 panels will be built per year to start, 
and he says that making the panels locally will help the company's profit margin. "Having the panels 
made here will help save time and money," he said, "because the shipping costs are considerable - only 130 
panels can fit in a shipping container from Germany."   
 
Stiebel also remarked that making U.S. products in Massachusetts might help with marketing and allow 
the factory to customize the product based upon local preferences. Although the absorber plates will 
continue to come from Germany, all other materials, including aluminum and glass, will be sourced 
locally, and final assembly for solar thermal panels sold in the U.S. will be performed at the Hatfield 
location. The company's 32,000 square foot super-insulated warehouse, which serves as the central 
manufacturing and distribution facility for Stiebel’s U.S. operations, is highly energy efficient and plans 
are underway for adding solar thermal heating and a green roof. The facility provides room for growth 
and Stiebel anticipates gradually moving more of the company's product manufacturing to the U.S. This 
might eventually extend to the company's line of ground source heat pumps, which are an important 
clean energy strategy in the northeastern region that demands efficient heating and cooling technologies.  
Hatfield, in Hampshire County and thus the Pioneer Valley, is 21 miles from Holyoke via Interstate-91, so 
this could create the potential for manufacturing commuter jobs for Holyoke and the region.25  
 

                                                             
25 Personal interview, May 2011.  
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Stiebel Eltron facility in Hatfield, Massachusetts (photo courtesy of Frank Stiebel) 
 
Another solar production opportunity could emerge for the Pioneer Valley with 1366 Technologies. On 
June 17th, the Department of Energy announced a $150 million loan guarantee for this Lexington-based 
producer to build a production facility. The company claims it can reduce the manufacturing cost for the 
silicon wafers used in solar panels by half through its technology that skims wafers from the top of a pool 
of molten silicon rather than the traditional method of sawing it into thin slivers, a wasteful process that 
creates a lot of useless silicon sawdust. The facility will create 70 jobs and the company is already looking 
for a location for a second production facility that it says will create hundreds more.26 As part of the 
Gateway Cities initiative, Massachusetts and Holyoke officials should be marketing the Pioneer Valley as 
an ideal location.  

2.4 Lithium-ion Batteries 

The future of the auto industry in the United States depends on being a leader in lithium-ion batteries. 
Yet until recently, lithium-ion battery production in the United States was all but written off.27 
Improvements in safety and durability, and cost reductions are needed before widespread use of batteries 
in automobiles can occur. Although research has been advancing, with MIT being a leader, production 
has mostly taken place in Asia, which has had the largest market. The American Recovery and 
Reinvestment Act (ARRA), however, heavily financed advanced battery research and manufacturing. 
Among the ARRA set asides designated to jumpstart domestic manufacturing are $2.4 billion in grants to 

                                                             
26 Greenwire. http://www.eenews.net/Greenwire/2011/06/17/15 Accessed June 17, 2011.  
27 See Pisano and Shih, 2009.  

http://www.eenews.net/Greenwire/2011/06/17/15
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48 new advanced battery and electric drive manufacturing projects, with tax credits that cover 30 
percent of a manufacturing facility (up to $2.4 billion).28 Collectively, these projects will boost our 
domestic manufacturing capacity and help the United States lead in the advanced batteries and vehicles 
industry. 
 
While Massachusetts may continue to be an innovator, it isn’t likely to become a manufacturer of 
lithium-ion batteries.  Despite a considerable amount of ongoing research at MIT, only one direct start-
up company, A123 Systems, has resulted. The company’s advanced lithium ion batteries and battery 
systems are used in transportation, electric grid services and commercial markets. The initial research for 
A123 Systems nanoscale electrode technology was conducted with a $100,000 Department of Energy 
grant at MIT.  
 
Despite establishing its headquarters in Massachusetts, A123 Systems originally was unable to produce 
domestically. When the company got its start and began searching for capital, the U.S. investment 
community, which has traditionally focused on funding innovation instead of domestic manufacturing, 
showed little interest.29 As a result, A123 moved its manufacturing capacity abroad, with jobs and 
intellectual property in tow.   
 
But now the company is committed to creating a domestic battery manufacturing industry that keeps all 
aspects of the process, including intellectual property development, component production and final 
assembly, in the United States.30 In 2009, A123 received a $249 million ARRA grant to ramp up 
production capacity.  The grant was part of the U.S. Department of Energy’s (DOE) Electric Drive 
Vehicle Battery and Component Manufacturing Initiative. In addition, the company received a $235 
million DOE loan. A123 has applied for additional government grants and has raised more than $350 
million in private capital to construct three plants in Michigan including the nation’s largest lithium ion 
battery production facility in Livonia, Michigan, which will contain all aspects of production. The facility 
will produce approximately 120,000 EV battery packs annually. Once the plant is operational, revenue 
will range from an estimated $2.25 to $2.75 billion per year (Deutsche Bank, 2009). The Livonia plant and 
one in Ann Arbor employ 1672 workers. A123 will open a coating plant in Romulus, Michigan in 2011.31  
Proximity to automobile producers and $125 million in incentives from Michigan’s 21st Century Jobs 
Fund were key factors in the company’s location decision. 
 
Another lithium-ion battery company headquartered in Massachusetts is Boston-Power, Inc. While the 
company is headquartered in Westborough, production of its lithium-ion battery packs is done in Asia.  
 
Additionally, MIT researchers are perfecting lithium-air (i.e., lithium oxygen) batteries, which are lighter 
and have three times the energy density of current lithium-ion batteries. The lightness and density are 
essential to extending the range of electric cars. A key problem this research will have to resolve is 
developing a system that can maintain its power over repeated chargings. Researchers are seeking to 
determine how different chemicals breakdown in the charging process to identify the best catalysts. In 
addition to electric cars, lithium-air batteries will be used in cell phones and other small electronics.  At 
this point they are unaffordable for use in electric vehicles.32 

                                                             
28 Bullis, 2009.  
29 Gerreffi, Trig and Lowe, 2010.  
30 http://ir.a123systems.com/releasedetail.cfm?ReleaseID=403090 (accessed November 27, 2010).  
31 http://ir.a123systems.com/releasedetail.cfm?ReleaseID=506787 (accessed November 27, 2010).  
32 http://www.renewableenergyworld.com/rea/news/article/2010/04/mit-takes-a-step-closer-to-lightweight-
batteries (accessed November 27, 2010). 

http://ir.a123systems.com/releasedetail.cfm?ReleaseID=403090
http://ir.a123systems.com/releasedetail.cfm?ReleaseID=506787
http://www.renewableenergyworld.com/rea/news/article/2010/04/mit-takes-a-step-closer-to-lightweight-batteries
http://www.renewableenergyworld.com/rea/news/article/2010/04/mit-takes-a-step-closer-to-lightweight-batteries


 

 13 

Innovation-Based Economic Development Strategy for Holyoke and the Pioneer Valley 

MASSACHUSETTS TECHNOLOGY COLLABORATIVE       13 

 
Another team of MIT researchers is exploring rechargeable heat batteries. If batteries could store heat 
rather than electricity, energy sources such as solar thermal could be more constant. One of the 
researchers, Professor Jeffrey Grossman explains how the battery works: “It takes many of the advantages 
of solar-thermal energy, but stores the heat in the form of a fuel. It’s reversible, and it’s stable over a long 
term. You can use it where you want, on demand. You could put the fuel in the sun, charge it up, then use 
the heat, and place the same fuel back in the sun to recharge.”33  
 
The lithium-ion battery story is familiar to Massachusetts, with many high-tech and clean-tech products 
developed here, but manufacturing moving elsewhere. For example, Massachusetts is a biotechnology 
leader, but has not captured many biomanufacturing jobs.34 While the highly visible loss of Evergreen 
Solar demonstrates the inadequacy of offering subsidies in jumpstarting an industry, clearly they are 
necessary for all clean-tech sectors. What Michigan offered in addition to subsidies for lithium-ion 
battery producers was proximity to the auto industry. This example suggests that the Massachusetts 
Clean Energy Center and other state agencies should work with different regions of the state to identify 
specific clean-tech sectors that could be catalyzed. An example of this strategy is New York’s Centers of 
Excellence, a statewide network of centers created to stimulate economic development in declining 
regions by supporting research centers in emerging technologies. The centers facilitate joint industry-
university research, technology transfer, and commercialization of products in defined sectors.35 
 

2.5  Smart Grid 

A smart grid is a network for electricity transmission and distribution systems that uses two-way, digital 
technology to improve the efficiency, reliability and safety of electricity delivery and use. Smart grids, by 
using technology to control appliances in consumer’s homes and businesses, help to reduce energy use 
during peak hours. It also facilitates the connection to and addition of distributed generation facilities 
and renewables to the grid. 
 
  

                                                                                                                                                                                                    
 
33 Cited in Jalbuena, Katrice, R. 2010.  
34 For a more detailed discussion, see Fitzgerald, 2006.  
35 See http://www.nystar.state.ny.us/coes.htm. http://www.nystar.state.ny.us/coes.htm  

http://ecoseed.org/en/energy-storage-and-delivery/items/20-energy-storage-and-delivery
http://www.nystar.state.ny.us/coes.htm
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Figure 3:  Smart Grid Illustration 

 
 
The U.S. DOE’s Pacific Northwest National Laboratory estimates that with 100 percent penetration of 
smart grid technologies, energy use could be reduced by 12 percent directly and six percent indirectly 
with carbon emissions reduced by as much as 18 percent. While this analysis is not precise and 100 
percent penetration is unrealistically ambitious, the point that reducing energy demand can lessen the 
need for building new energy capacity remains. This is why utilities throughout the country are testing 
smart grid technologies. With the global market for smart grid technology estimated at more than $186 
billion by 2015,36 there is also significant economic development potential.  

 
To advance smart grid deployment, the U.S. DOE Smart Grid Investment Grant program has invested 
$3.4 billion in smart grid technology deployments, which has been matched by $4.7 billion from the 
private sector.37  Smart grid grants to New England total $230 million, and will reach $470 million when 
all matching funds are received.38 Researchers at Duke University note that, for the most part, stimulus 
funds into the smart grid have been focused on increasing reliability and customer satisfaction, while 
Japan and South Korea are focusing national investment in the smart grid on an innovation and export 

                                                             
36 SBI Energy, 2010. 
37 Zpryme, 2010.  
38 ISO New England, 2010.  
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strategy. An economic development focus is important to expanding the considerable export potential of 
this emerging sector. The Duke team identified 70 companies engaged in hardware manufacturing, 76 in 
hardware development, 63 in software development and services and 125 company headquarters in the 
U.S., employing approximately 17,000 people. As described below, state and local initiatives can link 
reliability and customer satisfaction with economic development goals.  
 
To establish the state as a leader in smart grid deployment, the Massachusetts Green Communities Act of 
2008 required the Commonwealth’s four investor-owned utilities, National Grid, NStar, Massachusetts 
Western Electric, & Fitchburg Gas & Electric, to develop smart grid pilot projects. The largest of the 
projects was National Grid’s smart-grid pilot in Worcester, started in 2009. The two-year pilot provided 
15,000 customers with programmable thermostats and smart meters to monitor energy use and the 
ability to control how they use energy. The pilot tested different pricing based on overall demand and 
also tested several infrastructure configurations, distributed generation, and options for including 
renewables and plug-in hybrid vehicles to the system. The goal is to establish and estimate the extent to 
which consumer monitoring of energy consumption reduces usage and thus energy bills. The cost of the 
$57 million pilot was financed through a charge of about 50 cents per month on National Grid’s 
Massachusetts electric customer bills.  
 
To date, the focus is on deployment. While Massachusetts is home to eight of 125 of the nation’s smart 
grid headquarters and has a presence in hardware development, none of the manufacturing is in the 
Northeast. Massachusetts is not among the top three states for hardware or software development.  
 

2.5.1 Austin, TX, Pecan Street Project – Smart Grid Case Study 

The Pecan Street Project in Austin, Texas, illustrates how a regional effort in smart grid research can link 
to economic development goals. Incorporated in 2009, the Pecan Street Project’s goal is to “make Austin 
America’s clean energy laboratory and to develop a model for urban power systems of the future.” It is a 
partnership of Austin Energy, the Environmental Defense Fund, Austin Chamber of Commerce, Austin 
Technology Incubator, and other local partners.  
 
The project is testing prototypes for storing and distributing renewable energy and is the nation’s first 
smart grid research program. Texas is at an advantage for this research because the state has its own grid 
(an advantage shared by the City of Holyoke and HG&E), meaning that modifications can be made 
without going through federal regulatory channels, as other states must. Austin is already a leader in 
some aspects of smart grid technology. Smart meters have been installed for all Austin Energy customers.  
 
Much of the Pecan Street Project’s smart grid research is taking place in a new demonstration 
community called Mueller. This brownfield site is the former Mueller municipal airport, which was 
closed in 1999. In addition to the world’s first LEED-platinum hospital (Dell Children’s Hospital), the 
Mueller community currently has 1,000 residences and 75 businesses. Mueller has also attracted the 
headquarters of Seton Hospital. On the commercial front, Best Buy and Old Navy have located stores 
there. Developers are trying to attract an anchor grocery store. When completed, Mueller will contain 4.5 
million square feet of office and retail space and 4,900 homes, with 25 percent of the housing affordable.  
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Mueller allows Pecan Street Project researchers to test systems that integrate clean energy smart grid 
applications.  Among the systems being tested are39: 

 Distributed clean energy; 
 Energy storage technologies; 

 Smart grid water and smart grid irrigation systems; 

 Smart appliances; 
 Plug-in electric vehicles; 

 Advanced meters and home energy management systems; 
 Green building; and 

 New electricity pricing models. 

The project is now in a baseline stage. One hundred homes have been connected to an energy monitoring 
system that tracks usage in 15-second increments for a year in order to test “user-controlled power 
management,” which allows residents with smart meters to set appliances to run during off-peak hours 
and to turn appliances or heating and cooling systems lower during peak demand times.  The goal of 
user-controlled power management is to allow Austin Energy to manage peak demand.  Utilities are 
required to have enough energy to supply peak demand, even if it is only needed a few days a year. 
Managing demand can prevent the need to install new capacity, saving the utility millions of dollars.  If 
successful, Austin Energy will be a leader in creating “market-driven user-managed power.”  

A related aspect of user-controlled power management is pricing. The Pecan Street Project has a Request 
for Proposal (RFP) out to private sector technology providers to deploy home energy management 
systems using different pricing systems. The pricing models that will be tested will range from an “all you 
can use” energy plan to one operating more on a cell phone model with customers buying a certain 
number of kilowatt hours.  Austin Energy will determine the pricing for each model.  Colin Rowan, 
Communications Director for the Pecan Street Project, explains that this hypothetical pricing stream 
experiment has to be done in such away that people don’t choose a plan that increases their costs.  A 
possibility is creating a parallel system with a simulated bill. Customers see the simulated bill under their 
chosen pricing system along with their regular bill.  This experimentation will allow Austin Energy to 
figure out how to build in a pricing system that promotes conservation.  

What distinguishes the Pecan Street Project from other cities installing smart meters is that the focus of 
these experiments is on the customer and how the customer uses energy. Rowan suggests that a lot of 
the press on the smart grid suggests that utility customers are eager to monitor their energy use. In fact, 
most people don’t want to think about their energy consumption. So the experiment, by focusing on 
customer behavior, will develop pricing schemes that allow Austin Energy to deliver power when people 
want it at the lowest cost. The overarching goal of the Pecan Street Project is to figure out how the smart 
grid can take off quickly. To happen quickly, customers have to want it. “Nobody else has pulled 
customers into the tent,” Rowan claims, “but we talk to them all the time.”  

Rowan points out some questions that have not been resolved for the utility, “We have figured out the 
technology, but on the economic side, there are unanswered questions. For example, if solar is employed 
on 25,000 homes, Austin Energy is required to service the wires and poles, and the utility must be there 

                                                             
39 http://www.pecanstreetproject.org/projects/smart-grid-demonstration-project-at-mueller/ (accessed April 20, 
2011).  
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as an insurance policy to meet demand if it is cloudy, does the utility draw revenue? Could Austin Energy 
lose money?” 40 To answer this question, different pricing models and systems are being tested in pilot 
programs. Further, pricing scenarios will be analyzed for a situation in which decoupling41 becomes 
policy.  

Another goal of the Pecan Street Project is to create an “energy Internet.” One aspect of this being tested 
in the Mueller neighborhood is determining how to incorporate distributed generation into the system—
excess power fed back into the grid from residential or commercial solar systems.42 Austin Energy 
already employs net metering, which pays users with solar energy systems that feed excess energy back 
into the system. The infrastructure to be developed is in billing.  Analysts are experimenting with pricing 
structures and creating two-way capability so that the system is scalable.  
 
Despite the need for testing, solar panels are not a requirement for residential or commercial buildings. 
Out of 100 houses in the baseline study, twelve have installed solar systems. To incentivize more solar 
installations, the Pecan Street Project is supplementing the Austin Energy Solar Rebate43 by adding 50 
cents per kilowatt to south facing systems, and 75 cents a kilowatt to west-facing solar systems.  
 
Although solar systems are often installed on south-facing exposures, Rowan points out that Austin has 
a significant peak-demand problem between 3:00 and 7:00pm on the hottest days. West-facing systems 
are better positioned to capture sunlight during these hours. By experimenting with both types of 
systems, the utility will be better able to determine demand and pricing.  
 
In March 2012, monitoring will be expanded to the 75 businesses in Mueller and 900 homes outside of 
the development. The rationale for expanding is that the housing in Mueller is new and built to very high 
efficiency standards. In most areas, houses will vary in their energy usage and will also vary on factors 
such as tree cover, which would block solar panels. The data will be less homogenous than in Mueller, 
but will provide Austin Energy with a better perspective on how the energy infrastructure will operate.  
The Mueller research project is funded by a $10.4 million smart grid demonstration grant from the 
Department of Energy. Local partners, including Dell, IBM, Cisco, Oracle, Microsoft, Applied Materials 
and others, have provided an additional $14 million in matching funds. 
 
Austin is hoping to capture significant economic development from being a smart grid leader. To that 
end, the Pecan Street Project has provided $3 million to University of Texas researchers working on 
various smart grid technology applications.44 The hope is that the technologies can be perfected and 
commercialized and produced in the Austin area. In addition, the project is coordinated with a Green Job 
Task Force that is coordinating training for residents in smart grid jobs including electricians, installers, 
repair workers and technicians, and other highly skilled occupations such as project managers and 
engineers. The goal of the Task Force is to train 25,000 people in Central Texas over ten years in carbon-
reducing technologies.45

  

 
                                                             
40 Personal interview, April 21, 2011.  
41  Decoupling refers to delinking utility profits from sales so that utilities do not lose money by promoting energy 
efficiency.  
42  Pecan Street Project, 2010.  
43 Austin Energy offers one of the nation’s highest solar rebates already. Customers are rebated $5.00 per kilowatt. 
For a $15,000 3-kilowatt rooftop system, Austin Energy pays between 50 and 65 percent of the capital costs.  
44 See http://www.pecanstreetproject.org/2011/04/pecan-street-project-tops-3-million-in-direct-funding-to-
university-of-texas-for-research-and-education/ (accessed May 9, 2011).  
45 Austin Chamber of Commerce, 2009.  
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Time will tell if the Pecan Street Project will achieve its economic development goals. Massachusetts has 
the research capacity to develop new smart grid technology applications and perhaps to test the grid as 
well.  Although no manufacturing capacity has been developed yet, a careful analysis of capacity in 
western Massachusetts could find ways for the area to be part of the smart grid supply chain. 
Competitive advantages in Holyoke include the ability to manage its own grid, a strong fiber optic 
network with plans to bring it “to the curb” throughout the City, and nearby university and private 
sector partners interested in this kind of application.46 As we will see below, a unique take on smart grid 
development for Massachusetts would be to combine it with support for innovation in fuel cell systems.  
Such a pilot would have significant economic development potential.   

2.6  Fuel Cells 

Fuel cell technology has many applications that could have significant economic development potential 
for the Pioneer Valley. In addition to their potential use as a fuel for automobiles, there are many 
applications of fuel cells in use by the military and NASA. Another important application is in combined 
heat and power systems. These systems use natural gas, biogas or other energy sources to produce 
electricity and use the waste heat for heating and cooling of buildings. They are often used in hospitals, 
data centers, grocery stores, and universities. They can be operated from the grid or independent of it. A 
Massachusetts company is about to begin producing such systems for the residential market. This is 
discussed below. 
 
Massachusetts is home to 16 fuel cell /hydrogen companies and about 400 suppliers of components and 
services to these companies.47 The industry is supported by the Massachusetts Hydrogen Coalition, a 
non-profit membership corporation of hydrogen, fuel cell and related industries.  
 
The Coalition initiative is working with the Connecticut Center for Advanced Technology to expand the 
supply chain for fuel cell/hydrogen firms.48  A few Pioneer Valley manufacturers already provide 
components to Connecticut fuel cell companies. A supply chain workshop, held summer of 2011 in 
Westborough, Massachusetts, provided information to additional manufacturers on how to become a 
supplier to the industry. Two Connecticut producers in particular, UTC Power in Hartford and Fuel Cell 
Energy in Danbury, are building large systems that have a large number of components.49 Pioneer Valley 
manufacturers are well situated to be suppliers to producers in both states.  
 
Just as Austin has become a test bed for the smart grid, the Pioneer Valley could be a test bed for 
residential fuel cell technology recently developed by Hopkinton-based Trenergi Corporation. The 
company’s TrionTM residential microCHP product has passed the proof-of-concept development phase 
and will be in production within 18 months. The Trenergi system is based on combined heat and power 

                                                             
46 Clean Energy Innovation Workshop in Holyoke: http://www.pvpc.org/resources/08_11_holyoke.html.  
47 The companies are Lilliputian Systems Inc., Cambridge; Acumentrics, Westwood; Protonex Technology 
Corporation, Southborough, ElectroChem, Woburn; Nuvera Fuel Cells, Billerica; CellTech Power, Westborough; 
Dakota Systems, Drakut; Safe Hydrogen, LLC, Lexington; Trenergi Corporation, Hopkinton; Giner Electrochemical 
Systems, LLC, Newton; Hy9 Corporation, Hopkinton; Nanoptek Corporation, Maynard; SafeHydrogen LLC, 
Boston area; ZTek, Woburn; Encite, Burlington; and Sun Catalytix, Cambridge. 
48 This project is funded by the Small Business Association.  
49 UTC Power makes fuel cells for NASA and for transit buses, in addition to conducting research on improving fuel 
cell efficiency for automobile and other applications. Fuel Cell Energy produces stationary fuel cell power systems 
for hospitals and universities and other large complexes. 

http://www.pvpc.org/resources/08_11_holyoke.html
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technology. The system uses natural gas to produce electricity and uses the heat produced in the process 
for home heating and hot water.  
 
The research team suggests that state government seek partners to support a pilot program in 100 
Holyoke homes. The pilot would install Trenergi’s systems in 100 homes, each of which would produce 
five kilowatt hours of electricity, yielding ½ a megawatt combined. Smart meters would allow residents 
to sell excess power to the grid.  
 
The systems would be fueled by natural gas supplied by HG&E. The technology will allow both homes 
and utilities to take advantage of power produced that is not needed. During daytime hours when many 
people are working, the residences are not using all of the energy that their systems are producing. 
Because of smart grid metering, which allows consumers to sell power back to the grid, the utility is able 
to sell the excess power produced in the pilot houses from its own natural gas. That is, the system 
provides additional power for the utility to sell to other commercial and residential users without the 
need to build a new central power plant. The advantage for the utility is that the power fed back to the 
grid would essentially be free but for the cost of the natural gas. The estimated advantage to homeowners 
is a thirty percent annual savings in utility bills.  
 
Such a pilot project would allow HG&E to add power without taxing the overextended grid 
infrastructure. The economic development opportunity for the Pioneer Valley would be in the new jobs 
created in installation and maintenance of the systems. Trenergi could do the first round of training and 
work with community colleges on training instructors and the technical work.  Those trained for these 
jobs would be frontrunners in residential fuel cell technology. The skills learned would also put them in 
high demand as fuel cell cars and the hydrogen highway evolves in New England. 
 
Mass Hydrogen Coalition members have identified lack of training for semi-skilled positions as a 
problem preventing further expansion of the industry.50 Holyoke Community College, working with 
Trenergi, could develop a curriculum to meet the needs of the industry. The Massachusetts Board of 
Higher Education should explore creating additional programs in fuel cell technology.  
 
In addition, Mass Hydrogen Coalition members are in discussions with the Massachusetts Clean Energy 
Center and the state Departments of Transportation and Energy on building out Interstate-90 and 
Interstate-91 as hydrogen highways. New York state officials are part of this conversation, which would 
extend the hydrogen highway even further. Such an initiative would create jobs and economic 
development and move the state further toward meeting its renewable energy portfolio goals.  If Holyoke 
Community College were already training workers as part of the above-mentioned residential pilot, area 
workers would be in a position to fill jobs related to hydrogen highway development.  
 

  

                                                             
50 Personal interview, Charles Myers, President of the Coalition, June 22, 2011. 
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3. POLICY AND PROGRAMS TO PROMOTE CLEAN TECHNOLOGY 
INDUSTRIES IN HOLYOKE AND THE PIONEER VALLEY 

Clean technology offers numerous possibilities beyond the production of renewable energy technology. 
There are two strategies the Pioneer Valley can employ:  

1. Using the area’s green energy as an attraction to companies interested in reducing their carbon 
footprint; and 

2. Creating new businesses in other clean technologies or services.  

Holyoke’s “Green Business Grows Here” offers much promise for attracting companies that produce 
green products or want to reduce their carbon footprint. The campaign highlights the city’s cheap, 
renewable power. Sixty-five percent of the city’s electricity is provided by hydropower, with electricity 
and natural gas rates among the lowest in New England. In addition, the campaign highlights Holyoke’s 
proximity to major research universities and community colleges, easy accessibility at the intersection of 
Interstates 90 and 91, freight rail access, nearby airports, and short distance to major east coast cities. 
Further, HG&E has built an advanced fiber optic network that provides high-speed Internet to Holyoke 
and surrounding cities.  
 
To be effective, it is important for Holyoke’s civic and business leadership to be at the forefront of 
promoting the Green Business Grows Here campaign and linking it to green building. A 2009 report by 
Partners for Livable Communities identifies numerous ways Chambers of Commerce are instituting 
green business recognition programs, attracting clean industries, and providing resources and assistance 
to local businesses to adopt more sustainable practices.”51 Some Chambers are helping businesses reduce 
their carbon footprint and reduce costs in the process. Others are developing rating systems with stars or 
other indicators of a company’s greening accomplishments, which can be displayed in public places. 
Additional Chamber practices are providing information to companies on how they can green their 
practices, develop eco-labels for environmentally friendly products and hold statewide conferences to 
disseminate best practices.  Still others, like the Austin Chamber of Commerce, are active partners in 
their city’s efforts to develop new clean tech industries. 
 
To date, the Greater Holyoke Chamber of Commerce has not engaged in any activities along these lines. 
The Office of Planning and Development and HG&E should meet with the Chamber to explore ways to 
promote clean tech industries in the area.  
 
Another potential attraction on the green front is Holyoke’s designation as an eligible community under 
the Massachusetts Green Communities program.52 Holyoke is one of 35 cities that received a grant from 
the $7.6 million in Green Communities grants distributed in 2010 (with many other communities in the 
Pioneer Valley receiving a similar Green Communities designation). The $321,000 awarded to Holyoke is 
being used to convert parking lot lights at 12 schools to LED, pilot LED streetlights in two areas of the 
city, and insulate City Hall. Boston Asia Capital, which is working in partnership with HG&E and the 
City of Holyoke, is attempting to attract an LED manufacturer to the city.  

                                                             
51 Grimm, 2009. 
52 Massachusetts Executive Office of Energy and Environmental Affairs. 
http://www.mass.gov/?pageID=eoeeapressrelease&L=1&L0=Home&sid=Eoeea&b=pressrelease&f=100128_pr_progra
m_reduce_energy&csid=Eoeea (accessed February 1, 2011).  
 

http://www.mass.gov/?pageID=eoeeapressrelease&L=1&L0=Home&sid=Eoeea&b=pressrelease&f=100128_pr_program_reduce_energy&csid=Eoeea
http://www.mass.gov/?pageID=eoeeapressrelease&L=1&L0=Home&sid=Eoeea&b=pressrelease&f=100128_pr_program_reduce_energy&csid=Eoeea
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As to developing new businesses or helping existing businesses expand into “green” product lines, 
Holyoke could follow the path of other cities that have made connections between green building and 
developing a green building supply sector.53 There are numerous innovative LEED designed and 
constructed buildings in the Pioneer Valley, many of which are using regional architects and contractors, 
including the Regional Transit Center in Greenfield and the Springfield Data Center (both under 
construction), and the MGHPCC in Holyoke 
 
In the Pittsburgh region, the Green Building Alliance (GBA), a non-profit organization, works with 
building suppliers to develop new products or green existing products. The GBA formed the 
Pennsylvania Green Growth Partnership and received $1,250,000 from the Ben Franklin Technology 
Development Authority, the state’s technology-based economic development program and the Heinz 
Endowments, which partners firms with several universities to support technological innovation and 
commercialization of new green products and production methods. The green building products 
developed are not necessarily “high tech.” Among the product innovations financed are Ductmate’s 
GreenSeam II, a more effective tape for reducing duct leakage and insulated concrete forms that provide 
higher insulation than standard concrete or concrete blocks.   
 
In New York City, the New York Industrial Retention Network (NYIRN), also a non-profit organization, 
plays the same role. NYIRN hosts “Spec it Green” workshops and tradeshows to familiarize architects, 
contractors and others in the construction industry on transitioning to green building supplies. In 
addition, NYIRN maintains a web site, “Made in NYC” that provides information on local green building 
suppliers as a “one-stop shopping” site for contractors and architects seeking components for LEED54 or 
other green buildings.  
 
Another approach to developing a green building supply industry is illustrated by the Metropolitan 
Development Association (MDA) of Syracuse and Central New York.  Building on a manufacturing 
strength in the indoor environmental quality sector,55 and working with a state-funded Center on 
Excellence in Environmental Systems that links companies and university researchers, the MDA is 
building a strong cluster of large and small firms.  
 
Each of the strategies for connecting energy efficiency to economic development has an element of 
making existing businesses greener, helping existing businesses develop new green product lines, and 
creating new home-grown businesses in green economy sectors.  
 
Adoption of strict energy efficiency criteria and connecting green building to green manufacturing would 
also help Holyoke in marketing itself as a green community. The 2010 Massachusetts “stretch code” 
allows municipalities to adopt an energy code that is 20 percent more efficient than the state’s base code 
for all residential and commercial buildings over 5,000 square feet. 
 
The Western Mass EDC should explore the potential for connections between local firms and the 
Fraunhofer Center for Sustainable Energy Systems, a subsidiary of a German research organization that 
works with start-up energy efficiency companies in commercializing cutting-edge products and services.  

                                                             
53 The following examples are elaborated more fully in Fitzgerald, Joan. 2010.  
54 Leadership in Energy and Environmental Design (LEED) is the nation’s most widely accepted rating system for 
green buildings. It is a program of the U.S. Green Building Council.  
55 This includes highly efficient heating and cooling equipment, air purification, building inputs (e.g. furniture, 
drywall, paint) that have no or low emission of volatile organic compounds.  



 

 22 

Innovation-Based Economic Development Strategy for Holyoke and the Pioneer Valley 

MASSACHUSETTS TECHNOLOGY COLLABORATIVE       22 

The parent organization is the largest research institute on renewable energy and energy efficiency in 
Europe and has launched numerous companies. Fraunhofer is moving from Cambridge to larger space in 
Boston, which will itself achieve high levels of energy efficiency and concentrate on applied research to 
develop energy-saving ideas into products and technologies that can be commercialized in 
Massachusetts.  
 
Finally, it may be possible to use the waste heat from the green computing center for productive 
purposes. A possibility that should be explored is using it for agricultural purposes. This is known as by-
product synergy, the use of a byproduct from one company as an input into the production of another 
product. One of the by-product synergies Britain’s National Industrial Symbiosis Programme has 
catalyzed uses waste heat of a chemical plant to heat the greenhouses of John Baarda, the largest tomato 
grower in the United Kingdom.56 The greenhouse utilizes around 12,600 tons of CO2 that is used to 
provide heat and to generate electricity by heat exchange for lighting. In addition, all waste tomatoes are 
composted. Emissions are reduced further because tomatoes can be grown all year and don’t have to be 
imported. The company estimates that the U.K. saves 250,000 food miles by using domestic tomatoes in 
the winter.57 In addition, the 950,000 square foot complex, situated on a 23-acre site, employs 80 people. 
A similar development should be explored as part of the Urban Agriculture strategy.  
 

4. DISCUSSION AND RECOMMENDATIONS  

While the Massachusetts Green High Performance Computing Center (MGHPCC) creates an 
opportunity for Holyoke and the Pioneer Valley, there are several challenges to achieving a broader 
connection to the clean tech economy. The research and development in renewable energy mostly takes 
place in eastern Massachusetts, but there is considerable room for deployment of wind and solar energy 
in the Pioneer Valley. There is limited opportunity, however, for related economic development. The 
following strategies are recommended: 
 

 Engage state officials and representatives from Free-Flow Power and other hydrokinetic 
companies on testing their technology in the Connecticut River.   
 

 Work with state officials on the potential of expanding the definition of the Massachusetts 
Renewable Portfolio Standards (RPS).  This could include a broader definition of hydroelectric 
so that a more complete set of Holyoke’s assets could qualify for Class I renewable energy credits 
(RECs), and waste-to-energy facilities, such as plasma burning facilities (plasma arc generation) 
now under development in the U.S. and abroad.58 
 

 Identify local manufacturers that could be suppliers to hydrokinetic OEMs.  
 

 Begin discussions with state agencies and 1366 Technologies to identify Pioneer Valley sites for 
the company’s second solar production facility. 
 

 Examine the potential for local manufacturers to become suppliers to producers of various smart 
grid technologies.  

                                                             
56 See Fitzgerald, 2010, p. 140.  
57 See http://www.packaging-gateway.com/projects/john_baarda/ (accessed February 28, 2011).  
58 For a recent U.S. based example, see http://www.wasterecyclingnews.com/rss2.html?id=1316012615  



 

 23 

Innovation-Based Economic Development Strategy for Holyoke and the Pioneer Valley 

MASSACHUSETTS TECHNOLOGY COLLABORATIVE       23 

 
 Begin discussions with Trenergi Corporation, HG&E, Boston Asia Capital, and local and state 

economic development officials to discuss starting a pilot program for Trenergi’s residential 
power system related to fuel cell technology. 
 

 Implement a fuel cell training program at Holyoke Community College in conjunction with the 
fuel cell pilot program and hydrogen highway initiative. The Massachusetts Board of Higher 
Education should also be involved to explore the need for expanding fuel cell technology 
programs.  
 

 Explore possibilities for linking green building codes to developing a green building supply 
industry. 
 

 Identify uses for the waste heat from the MGHPCC, such as an urban greenhouse.  
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