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Executive Summary
The purpose of this Southern Tier Climate Technology Manufacturing Study is to analyze regional
manufacturers’ potential to participate in the Climate Technology sector. This evaluation contains
information that will be used to identify manufactures that are likely to have the ability to expand into
the sector and to help narrow the focus of individual studies to be conducted with ten of these
manufacturers. The study will also be used to support the creation of the agenda for the Climate
Technology Manufacturing Conference and Trade Show, Jamestown Community College’s proposed
Clean Energy training program, and “Climate Technology Manufacturing in the Southern Tier” regional
marketing efforts.
The Study was developed by (1) identifying and reviewing published reports, websites, articles and
databases that provide information about the largest segments within the Climate Technology sector,
(2) surveys of manufacturers located in the western Southern Tier and (3) interviews with companies,
organizations and individuals involved in the Climate Technology Sector.
There has been significant growth in multiple segments of the Climate Technology sector and there is a
consensus that this growth will continue and accelerate. There is also a great amount of uncertainty and
difference of opinion regarding the future growth of various segments/technologies. The commercial
success and rate of growth of specific segments will be impacted by numerous factors including
technical feasibility, market economics and costs, customer acceptance, social concerns/opposition and
government policy and funding/subsidies. However, the existing and future growth of the Climate
Technology industry clearly provides opportunities for Southern Tier manufacturers that are motivated
and willing to commit the time and resources to pursue these opportunities.
Manufacturers in the western Southern Tier must also consider the potential negative impact that the
growth of the Climate Technology sector will have on their existing business. For example, the need for
components and systems in internal combustion vehicles will decrease as they are replaced by electric
motors with fewer parts. A report by PwC states “Even though the road to mainstream EV adoption
may be lengthy, long vehicle development cycles and lead times mean that important decisions and
investments are already being made”. Our region is already experiencing this negative impact as some
companies that serve the oil and gas sector have reduced or sold operations in the region.
Participants in the Climate Technology supply chain range widely from relatively new OEMs that
specialize in a specific product and Climate Technology segment to established companies that provide
products, systems, components or materials to multiple Climate Technology segments in addition to
traditional industry sectors such as automotive, aerospace, electronics and many others. Most segments
of the Climate Technology sector have intense competition, particularly if a company does not have a
unique technology advantage that differentiates its product. Some segments of the Climate Technology
sector require specific technical, research & development, and production capabilities, but excellence in
manufacturing and business capabilities and processes is required to win business.
Few manufacturers in the western Southern Tier appear to have capabilities that are core to a climate
technology sector such as production of photovoltaic solar cells, battery cells, or materials for LED
lighting, but many of the manufactures in the region have the capabilities to provide products such as
fabricated metal components, materials, electronic assemblies, heat exchange products and sustainable
building products that are used in the supply chains of multiple Climate Technology segments. Company
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ownership and management must be willing to commit the time and resources to identify and pursue
opportunities and develop or enhance their capabilities as needed if they intend to penetrate new
customers and markets in the Climate Technology sector.
The western Southern Tier may pursue multiple strategies to increase manufacturing of Climate
Technology products in the region:
1. Attraction and recruitment of new climate technology companies/facilities. Companies involved
in these projects often cited factors such as the availability of a business park or a
manufacturing facility suitable to be repurposed, relationships with research institutions, access
to subsidized hydropower, and available workforce as key factors that led to the choice of
location. Western Southern Tier business attraction efforts and messaging should include
information that the region has all these assets.
2. Pursue opportunities for Western Southern Tier manufacturers to be suppliers to New York
State funded projects. New York State or affiliated agencies often require or encourage that
companies that receive incentives for projects such as solar or wind generation purchase a
minimum portion of the project’s products or services from New York State suppliers.
3. Encourage major companies that currently have Southern Tier facilities to manufacture Climate
Technology products in these locations or to facilitate contacts between Southern Tier
manufacturers and their other company locations. The Western Southern Tier is home to
facilities of several major corporations that provide products to the Climate Technology sector
at other locations.
4. Increase existing Southern Tier manufacturers’ sales to the Climate Technology sector by selling
existing or similar products to new climate technology customers or by developing new products
to sell to existing and new climate technology customers. As a follow-up to this Marketing Study,
ten companies will engage in individual studies to identify opportunities and develop plans to
sell into the Climate Technology sector.
5. Facilitate collaborations in which western Southern Tier manufacturers may provide production
capabilities and business structure to Climate Technology startups. These collaborations may be
in the form of contracted prototyping and manufacturing or joint ventures in which the
manufacturer and startup leverage each other’s capabilities and assets.
6. Facilitate the startup and growth of new companies to serve the Climate Technology sector. This
strategy involves the highest degree of risk and longest potential time before generating
positive impact on the region’s economy but may also have the greatest potential opportunity
for the region to participate in the most innovative Climate Technologies of the future. This
strategy could involve exploring opportunities at the world-class research institutions in Alfred,
Ithaca, Binghamton, Buffalo and Rochester and other New York State Centers of Excellence.
This Market Study lists several companies in Upstate New York that can serve as examples and role
models for the growth of the Climate Technology sector in the western Southern Tier and may be
potential customers of western Southern Tier manufacturers.
This Study also includes a list and links to resources that may assist businesses interested in the Climate
Technology sector and provides information about the major Climate Technology sectors including
potential opportunities that western Southern Tier manufacturers may pursue.
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1. Purpose of Study
The purpose of this Southern Tier Climate Technology Manufacturing Study is to analyze regional
manufacturers’ potential to participate in the Climate Technology sector. This evaluation contains
information that will be used to identify manufactures that are likely to have the ability to expand into
the sector and to help narrow the focus of individual studies to be conducted with ten of these
manufacturers. The study will also be used to support the creation of the agenda for the Climate
Technology Manufacturing Conference and Trade Show, Jamestown Community College’s proposed
Clean Energy training program, and “Climate Technology Manufacturing in the Southern Tier” regional
marketing efforts.
2. Climate Technology Opportunity Overview
There has been significant growth in multiple segments of the Climate Technology sector and a
consensus that this growth will continue and accelerate. There is also a great amount of uncertainty and
difference of opinion regarding the future growth of various segments/technologies and the ability to
successfully develop and commercialize the numerous Climate Technologies being pursued. The ability
to evaluate and predict the technical and market success of specific and often competing Climate
Technologies is beyond the capabilities of this study (in most cases there is not a consensus of industry
“experts” as well) because of factors including technical feasibility, market economics and cost
reductions, customer acceptance, future governmental and political decisions, and social
concerns/opposition. However, the existing and future growth of the Climate Technology industry
clearly provides opportunities for Southern Tier manufacturers that are motivated and willing to commit
the time and resources to pursue these opportunities.
The major segments analyzed in this report are:
-

Solar power generation
Wind power generation
Hydropower
Battery storage
Power transmission
Building energy efficiency/conservation products
LED Lighting
Sustainable building materials and products
Transportation
Hydrogen and fuel cells
Geothermal heat pumps

There are other segments in which the technology is less developed and that may have commercial
promise further out in the future. Those included in this report are Carbon Capture and Long-duration
Energy Storage.
Figures regarding market size and growth vary based on the source of the information, but indicators of
growth in key Climate Technology Sectors include:
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-

-

American Clean Power Association’s Clean Power Annual 2020 report states that wind
power was the #1 choice of utility-scale power generation in 2020, capturing 50 percent of
new additions, while solar was #2 with 26 percent of the market. Combined wind, solar, and
battery storage power represent 78 percent of new power additions for 2020. In total, they
supplied nearly 11 percent of the country’s electricity for the year.
Renewable resources grew to account for one-fifth of all electricity produced in the U.S. in
2020, according to data from Bloomberg New Energy Finance and the Business Council for
Sustainable Energy. Record-breaking wind and solar additions brought zero-carbon
resources — which also include hydro and nuclear — to 40 percent of the 2020 electricity
mix in the United States.

Source: BloombergNEF

-

-

The overall amount of hydroelectric power generated has declined slightly over the past five
years, partly due to drought conditions in the West. U.S Pumped Storage Hydropower
capacity grew over the past decade by almost as much as all other U.S. energy storage
combined. Interest in Pumped Storage Hydropower in the U.S. continues to grow
significantly with doubling of the project pipeline over 5 years. (U.S. Department of Energy).
The worldwide lithium battery market is expected to grow by a factor of 5 to 10 in the next
decade. (United States National Blueprint for Lithium Batteries 2021-2030)

Source: BloombergNEF Sustainable Energy in America 2021
Factbook
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-

-

-

-

-

-

-

US annual energy storage system deployment revenue will increase from $1.47B in 2020 to
$7.3B in 2025. (Woods Mackenzie)
Annual spending by major U.S. electric utilities on the U.S. electric transmission system has
increased from $9.1 billion (2019 dollars) in 2000 to $40.0 billion in 2019 (U.S. Energy
Information Administration)
IBISWorld reports that the sustainable building material manufacturing sector had annual
revenue of $80 billion in 2020 with a projected annual growth rate of 2.2% projected from
2020 - 2025.
Conventional lighting sources such as incandescent, fluorescent, and high-intensity
discharge are being replaced by solid-state light-emitting diode (LED) technology. In 2019,
the total size of the U.S. LED luminaire market was estimated to be $10.2 billion. (U.S.
Department of Energy’s Report “2020 LED Manufacturing Supply Chain)
Although today fewer than 1% of cars on America’s roads are electric, there are more than
1.7 million electric vehicles on U.S. roads. Estimates vary by source, but this sector is
projected to grow significantly. IHS Markit forecasts that electric cars’ market share will
double in 2021 and will make up 10% of all new cars sold in 2025. EY estimates that sales of
electric vehicles will surpass those of other powertrains in the U.S. by 2036 and that by
2045, non-EV sales will shrink to less than 1% of overall sales. The adoption of electric
vehicles is expected to take longer in the trucking industry, but major industry participants
are developing electric trucks.
The U.S. electric vehicle charging infrastructure market size was valued at $2.08 billion in
2020. It is expected to expand at a compound annual growth rate of 38.9% from 2021 to
2028. (Grandview Research).
The current market for hydrogen fuel cells, production of “green” hydrogen using renewable
energy and development of hydrogen infrastructure is relatively small but is believed by
many to have great long-term promise. Many major companies are conducting fuel cell
R&D and pilots.
According to Grandview Research, the global geothermal heat pumps market size was
valued at USD 9.4 billion in 2019 and is expected to grow at a compound annual growth rate
(CAGR) of 7.2% from 2020 to 2027.

More detailed information about each of these sectors in included later in this report.
3. Climate Technology in New York State
New York State is placing great emphasis on carbon reduction and the growth of Climate Technology. In
2019, New York State passed the nation-leading Climate Leadership and Community Protection Act,
which set these aggressive targets:
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-

85% reduction in greenhouse gas
emissions by 2050
100% zero-emission electricity by
2040
70% renewable energy by 2030
(actual is 27% in 2019)
9,000 MW of offshore wind by 2035
3,000 MW of energy storage by 2030
6,000 MW of solar by 2025
22 million tons of carbon reduction
through energy efficiency and
electrification

The New York State Climate Action Council
will be preparing a Scoping Plan to achieve
this agenda and oversee the establishment
of sector-specific advisory panels and
working groups. The New York State Energy
Research and Development Authority
(NYSERDA) plays a key role in implementing
the State’s clean energy and climate policies,
programs and actions.
Key pillars to achieve New York’s targets are
increasing the number of solar and wind
generation projects, investing in the power
grid to facilitate the efficient and flexible
movement of renewable energy across the
state, energy efficiency and building
decarbonization and increased
electrification.
4. Discussion of Potential Southern Tier Manufacturing Growth Strategies
The Western Southern Tier may pursue multiple strategies to increase manufacturing of Climate
Technology products in the region. These strategies are not mutually exclusive. Following this Marketing
Study:
- A Marketing Committee will be formed to develop marketing messaging and activities to
attract Climate Technology companies to the region, which is aligned with strategy a.
- Ten companies will engage in individual studies to identify opportunities to apply strategies
b-d listed below.
a. Attraction and recruitment of new climate technology companies/facilities.
New York State has been able to attract a number of large facilities in the past few years such as
the Tesla solar product Gigafactory in Buffalo, offshore wind tower manufacturing facility at the
Port of Albany, Plug Power plant in Rochester’s Eastman Business Park, Plug Power PEM stack
and electrolyzer Innovation Center in Henrietta, Plug Power green hydrogen production facility
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in the Town of Alabama, Hyzon Motors headquarters relocation and PEM fuel cell
manufacturing plant in Honeoye Falls, Li-Cycle battery recycling facility in Rochester, Imperium3
New York lithium-ion battery cell Gigafactory in Endicott and New Flyer of America bus
component manufacturing facility in Jamestown.
Companies involved in these projects often
cited factors such as the availability of a
business park or a manufacturing facility
suitable to be repurposed, relationships
with research institutions, access to
subsidized hydropower, and available
workforce as key factors that led to the
choice of location. Western Southern Tier
business attraction efforts and messaging
should include information that the region Plug Power announcement in Genesee County
has all these assets.
Identification and attraction of companies is typically led by state, municipal or regional
economic development agencies or organizations. The county IDAs, governments and business
attraction organizations in the Southern Tier may consider adding business attraction efforts
targeted to companies in the Climate Technology sector to complement their existing business
attraction programs. It may be useful to learn more about the activities of NamTrans
www.namtrans.org which is having success attracting major companies in the transportation
industry and their suppliers to New York’s North Country region.
Business attraction projects are usually supported by financial incentives by State and local
government or agencies. Additional sources of funding assistance for business attraction efforts
include programs offered by the utilities that serve the region:
−

−

−
−

National Grid’s Strategic Economic Development Program provides expertise and
incremental resources to leverage more and better macro-level business attraction
research, marketing, and sales efforts. Grants of up to $500,000 are available on a 1:1
matching basis. National Grid’s Cooperative Business Recruitment Program also provides
smaller matching grants for cooperative marketing initiatives.
http://www.shovelready.com/grants.asp
NYSEG and RG&E’s Economic Development Outreach Program will invest up to $75,000 per
initiative on strategic economic development outreach projects primarily focusing on
attracting new business investment into the company’s service area.
https://www.lookupstateny.com/wps/portal/lookupny/developmentprograms
The New York Power Authority provides grants and low-cost power to eligible organizations.
https://services.nypa.gov/services/incentives/incentives-grants
Jamestown Board of Public Utilities offers the Electric Service Classification No. 6, known as
the “SC-6” or “Flex Rate” program, as an economic and business development tool utilized
to help retain industrial customers in our electric territory. The program is available to assist
larger-sized companies by slightly reducing their electrical costs
https://www.jamestownbpu.com/185/Economic-Development
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b. Pursue opportunities for Western Southern Tier manufacturers to be suppliers to New York
State funded projects.
New York State or affiliated agencies often require or encourage that companies that receive
incentives for projects such as solar or wind generation purchase a minimum portion of the
project’s products or services from New York State suppliers. Identification of these
requirements for projects could provide opportunities for Southern Tier manufacturers to
become suppliers.
For example, NYSERDA maintains an Offshore Wind Supply Chain Database
https://data.ny.gov/Energy-Environment/NYSERDA-New-York-Offshore-Wind-Supply-ChainDatase/tb54-h6gg/data that showcases local, regional, and global companies with capabilities
to serve the offshore wind industry. Companies may submit their information using NYSERDA’s
Offshore Wind Supply Chain Database Request Form
https://nyserda.az1.qualtrics.com/jfe/form/SV_eIOXwkj4XqmynHv
Ljungstrom Custom Manufacturing Solutions in Wellsville was recently awarded a contract to
make the steel components, including supported internal platforms and anode cage assemblies,
for New York’s Sunrise Wind offshore wind generation project. Lungstrom will add to its
workforce and expand its manufacturing capabilities in Wellsville.
NYPA provides information and guidance to companies seeking procurement opportunities
https://www.nypa.gov/procurement
New York State also maintains a business registry and publishes opportunities in the New York
State Contract Reporter https://www.nyscr.ny.gov/
Southern Tier manufacturers may need assistance identifying these opportunities,
understanding the selection and contracting process and in effectively presenting and selling
their capabilities as suppliers. For example, the NYSERDA Offshore Wind Supply Chain Database
contains more than 1,000 company listings, most of which contain general company
descriptions. A representative from NYSERDA mentioned the need for companies to effectively
describe their qualifications to stand-out among the large number of companies on the list and
to proactively reach out to the large contractors on these projects.
c. Encourage major companies that currently have Southern Tier facilities to manufacture
Climate Technology products in these locations or to facilitate contacts between Southern Tier
manufacturers and their other company locations.
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The Western Southern Tier is home to facilities of several major corporations that provide
products to the Climate Technology sector such as Alstom Transportation’s Rolling Stock Center
of Excellence, Eaton Cooper Power Systems, Elantas, Cummins, New Flyer of America, Renold,
Seimens, SKF and TitanX. For example, Cummins products range from diesel, natural gas,
electric and hybrid powertrains and powertrainrelated components including filtration,
aftertreatment, turbochargers, fuel systems,
controls systems, air handling systems, automated
transmissions, electric power generation systems,
batteries, electrified power systems, hydrogen
generation and fuel cell products. These
companies do not appear to manufacture Climate
Technology products at their Southern Tier
locations, and in fact some have reduced or shut
down production in their Southern Tier locations
Cummins proton exchange membrane electrolyzer
because of reduced demand for traditional
for green hydrogen production
products. It would be beneficial to the region if
these companies’ facilities in the Southern Tier participate in the parent company’s Climate
Technology initiatives. An example of a facility that has followed this path is BAE System’s plant
in Binghamton that produces electric propulsion systems for buses and other vehicles along with
its traditional defense, aerospace and security electronics products.
Another possible way to leverage these companies’ presence is to engage them to provide
information and introductions so their suppliers located in the Southern Tier may be better
positioned to become suppliers or partners to other company plants that serve climate tech
segment.
d. Increase existing Southern Tier manufacturers’ sales to the Climate Technology sector by:
-

Selling existing or similar products to new climate tech customers. Through enhanced sales
and marketing efforts, Southern Tier manufacturers may identify opportunities and pursue
the sale of existing or modified products or services to new Climate Technology customers.
Many of these potential customers use materials such as metals, and manufactured
components such as fabricated frames, fasteners, gears, bearings, wire harnesses, and
assemblies in their climate technology products. As a follow-up to this Marketing Study, ten
companies will engage in individual studies to identify opportunities to sell into the Climate
Technology sector and develop a plan to pursue these opportunities. Sales and marketing
assistance is also provided by resources such as Insyte Consulting, which is the regional
Manufacturing Extension Partnership Center that serves the western Southern Tier, and the
Small Business Development Centers at Jamestown Community College and SUNY
Binghamton. The cost of projects with Insyte Consulting may be partially reimbursed
through National Grid’s Manufacturing Productivity Program
ElectricManufacturingProductivityProgram.pdf (shovelready.com) or NYSEG’s
Manufacturing Accelerator Program Programs (lookupstateny.com)
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-

Developing new products to sell to existing and new climate tech customers. While this
strategy typically requires technology, engineering and product development capabilities as
well and time and resources, it also offers greater upside potential for the sale of high-value,
proprietary products. An example of this approach is for Southern Tier manufacturers that
are currently suppliers to the automotive industry to pursue new opportunities as
automakers expand their production of electric vehicles. Resources to assist companies
include:
- The NYSERDA Innovative Market Strategies program funds projects that
demonstrate promising approaches to building decarbonization and that have a
pathway to scale after NYSERDA support. https://www.nyserda.ny.gov/AllPrograms/Programs/Innovative-Market-Strategies
- National Grid’s Renewable Energy and Economic Development Program provides
matching grants of up to $750,000 for collaborative projects in the National Grid
Upstate service territory that involve an Upstate research institution, one or more
renewable energy, energy storage, or clean transportation technology partners, and
a regional economic development sponsor. Eligible generation technologies include,
but are not limited to, solar, photovoltaic, geothermal, biomass, and anaerobic
digestion.
http://www.shovelready.com/ProgramDocuments/RenewableEnergyandEconomic
Development.pdf
- Funding programs offered by New York State, NYPA, municipalities and IDAs in the
region may also provide funding in some situations.
- The USDA Business Programs work through partnerships with public and private
community-based organizations and financial institutions to provide financial
assistance, business development, and technical assistance to rural businesses.
These programs help to provide capital, equipment, space, job training, and
entrepreneurial skills. Loans, loan guarantees, and grants are available to
individuals, businesses, cooperatives, public bodies, non-profit corporations, Native
American Tribes, and private companies in rural communities.
https://www.rd.usda.gov/programs-services/all-programs/business-programs
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e. Facilitate collaborations in which Western Southern Tier manufacturers may provide
production capabilities and business structure to Climate Technology startups. These
collaborations may be in the form of
contracted prototyping and manufacturing
or joint ventures in which the manufacturer
and startup leverage each other’s capabilities
and assets. Sources of promising startup
companies include:
- NYSERDA-sponsored programs such as:
1. 76West Clean Energy Competition
https://www.nyserda.ny.gov/AllPrograms/Programs/76west
2. Entrepreneurs-in-Residence Program
https://www.nyserda.ny.gov/AllPrograms/Programs/Entrepreneurs-inResidence-Program
3. Scale For ClimateTech
https://forclimatetech.org/
4. NYSERDA-supported business
incubators. The closest of these
incubators are the Southern Tier Clean
Energy Incubator in Binghamton,
https://southerntierincubator.com/sci
the Emerging Cleantech Opportunity
operated by LaunchNY
https://launchny.org/eco-incubator and
Venture Creations at Rochester Institute
of Technology
https://www.rit.edu/research/vc
- The NY-BEST BRIDGE Program https://ny-best.org/page/NY-BestBridgeProg
- Other sources of startups are the large number of incubators and startup assistance
programs at universities and organizations across New York State and include NYSTARfunded Centers of Excellence listed in the next section of this report.
f.

Facilitate the startup and growth of new companies to serve the Climate Technology sector.
This strategy involves the highest degree of risk and longest potential time before generating
positive impact on the region’s economy but may also have the greatest potential opportunity
for the region to participate in the most innovative Climate Technologies of the future. For this
strategy to be successful, the region needs one or more sources of technologies that can be
developed into needed Climate Technology products, qualified entrepreneurs, and access to the
needed capital. While promising Climate Technologies are being developed at institutions
around the world, a first step would be to build relationships and explore opportunities at the
world-class research institutions in Alfred, Ithaca, Binghamton, Buffalo and Rochester.
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In addition, the following NYSTAR-funded Centers of Excellence at NY State universities have a
focus on energy and conduct joint university-industry research and development, product
commercialization and workforce training:
− Center for Advanced Ceramic Technology at Alfred University https://www.alfred.edu/cact/
Although the CACT’s focus is not directly on energy or Climate Technology, its capabilities in
the technologies of ceramics, glass and materials may have Climate Technology applications
or manufacturing processes that reduce the energy consumption of ceramic and glass
manufacturing. For example, Xylon Technical Ceramics is an Alfred startup that has received
multiple SBIR funding awards to develop and commercialize methods for recycling rare
earth materials.
− Advanced Energy Research and Technology Center (AERTC) at Stony Brook University
https://www.aertc.org/
− Center of Excellence in Environmental and Energy Systems at Syracuse University
(SyracuseCoE) https://syracusecoe.syr.edu/
NYSERDA-funded REV Connect is a program that helps companies of all sizes and stages to
submit ideas for collaboration with NY State’s investor-owned utilities and State energy agencies
to accelerate innovation and deploy projects that advance New York’s Climate Act goals.
https://nyrevconnect.com/
The Fredonia Technology Incubator at SUNY Fredonia does not specialize in Climate Technology,
but provides office space, services, mentoring and education to startup companies.
https://www.fredonia.edu/about/offices/fredonia-technology-incubator
5. General Supply Chain Overview
The participants and supply chains in the various Climate Technology sectors overlap extensively. Many
of the major participants are established, global companies that have extensive history in the electric
power, energy and transportation industries. These companies continue to produce many of their
traditional products in their traditional markets, while developing new products and technologies to
position themselves for a low carbon or zero carbon future. Many are integrated horizontally
(producing products and components for a wide range of Climate Technology applications) and vertically
(producing end products and systems as well as the sub-systems and components that go into these end
products).
Cummins is such a company that operates in the Southern Tier. While operating locally as a
manufacturer of diesel engines, in other locations Cummins makes a variety of engines, generators and
power systems, components, and new power products for a breadth of Climate Technology applications.
Cummins’ new power technologies include battery systems, fuel cells and hydrogen generation for on
and off-highway transportation and stationary power. Cummins has a solid oxide fuel cell
manufacturing line in Malta, NY. Other such companies that either have a presence in the Southern Tier
or may be current or potential customers of Southern Tier manufacturers include Siemens, the major
automakers, GE, Alstom, LG Electronics, Linde, Eaton, Philips, Trane, Carrier, BAE Systems and many
others.
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The supply chain in most Climate Technology Manufacturing sectors consists of three major categories Materials, Components, and Equipment/Systems.
-

-

-

Materials – Primarily consists of materials such as steel, copper, aluminum, plastics, composites and
natural materials such as wood and fibers. There are several materials that the Department of
Energy and others consider to be critical materials that are vital to producing clean energy products.
The U.S. Department of Energy states “Roughly 35 rare-earth elements, such as platinum, serve as
key components to several clean-energy and high-tech applications—magnets in wind turbines,
batteries in electric and conventional vehicles, phosphors in energy-efficient lighting and displays,
and catalysts for mitigating greenhouse gas emissions. At present, the U.S. relies on imports from
nations such as China and the Democratic Republic of Congo for these critical materials.” Although
the mining and processing of these materials is not currently an opportunity for most domestic
manufacturers, the U.S. government has made it a priority to ensure American businesses can
reliably tap into a domestic supply of critical elements and minerals, such as lithium, cobalt and
nickel needed to produce clean energy technologies. The federal government is also funding R&D at
National Laboratories, universities, and industry needed to discover substitutes. In addition to virgin
materials, there is a growing recognition for the need for recycled materials to meet shortages of
some materials used in batteries and to reduce the carbon footprint of building products. A recent
article in Crunchbase noted increased venture capital funding in companies developing solutions to
reliance on rare earth elements and rare metal extraction.
Components – Climate Technology products require a wide range of components including
fabricated metal, composite, ceramic, glass and plastic parts and assemblies, pipes and conduits,
wiring, cables, bearings, adhesives, sealants, resins, coatings, membranes, electrodes, chemicals,
electrolytes, electronic components and assemblies, lighting, microprocessors, insulating materials
and others. Many of these components are unique for specific Climate Technology applications and
customers, but many are produced for a variety of non-Climate Technology applications and
customers. Most of these components are produced by companies with established histories
supplying customers in multiple industries that have expanded their offerings to meet the needs of
the Climate Technology sector.
Equipment & Systems – Consists of a wide variety of Climate Technology end products and major
components such as wind turbines, solar panels, hydrogen electrolyzers, fuel cells, electric vehicle
charging stations, electric vehicles, batteries and battery storage systems, energy efficient HVAC
systems and others. Depending on the technology, many of these manufacturers are vertically
integrated and produce their proprietary components in-house. Although it varies by industry, these
manufacturers are very often large global companies with overseas headquarters and operations, in
part because the development and rate of adoption of many Climate Technology products has been
higher outside of the U.S. Others are relatively new companies (within the last 20 years) that have
developed proprietary technologies and products. As adoption grows in the U.S. market there are
economic and political incentives to increase domestic production, often through joint ventures
between foreign and domestic manufacturers.

Sales and Distribution Channels – Climate Technology products are sold through multiple channels.
These channels vary by product type, but it appears that the more commonly used materials and
components are frequently sold through distributors. While highly proprietary equipment and systems
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are often sold directly by the manufacturer, more established products are also sold through
manufacturers’ representatives.
6. General Business Capability Requirements
Most segments of the Climate Technology sector have intense competition, particularly if a company
does not have a unique technology advantage that differentiates its product. Some segments of the
Climate Technology sector require specific technical, research & development, and production
capabilities, but excellence in manufacturing and business capabilities and processes is required to win
business in this industry. These required capabilities include sales and marketing. During interviews
with people involved in the Climate Technology sector, most indicated the need for manufacturers to be
able to produce at a low cost, meet customer quality requirements, have sufficient production capacity,
be responsive to changing customer needs and effectively sell their product offering. Cost is a primary
driver as the cost of most Climate Technology products needs to be reduced to become competitive
with traditional energy technologies or overseas competition. Because of these cost requirements, some
of those interviewed indicated that being a supplier to the climate technology sector is often “low
margin work.” The need for a company to have sufficient production capacity to meet the needs of
large global businesses or of large-scale projects such as wind farms and transmission systems was also
cited as a requirement.
Many of the larger participants in energy projects have online supplier application, qualification
screening, monitoring and communication systems from which they select suppliers. Links to the
supplier systems are included in company descriptions included in later sections of this report.
Requirements and capabilities vary by Climate Technology sector, but general capabilities and processes
include:
a.
b.
c.
d.
e.
f.
g.
h.
i.
j.
k.
l.
m.
n.
o.
p.
q.
r.
s.
t.

Engineering – civil, structural, electrical, chemical, metallurgical
Materials science
Design – Computer Aided Design (CAD), simulation
Prototype development
Drawing and specification control
Manufacturing capabilities for specific products
Metal fabrication
Welding
Soldering
Injection molding
Roll-to-roll manufacturing
Chemical vapor deposition
Automation
Electronics winding
Electronics assembly
Printed circuit board assembly
Epoxy and silicone potting
Paint and powder coating
Testing
Effective quality systems and successful customer audits and/or ISO certifications
15

u. Compliance with customer supplier requirements and systems and documentation
v. Evidence of financial resources
w. Longer-term strategic relationships with customers – for example, a report by PwC states
“Even though the road to mainstream EV adoption may be lengthy, long vehicle
development cycles and lead times mean that important decisions and investments are
already being made” and that “Suppliers should begin considering how the mainstreaming
of EVs will affect their business”.
x. Environmental sustainability – many companies in the Climate Technology sector place
great value on the responsible sourcing and carbon footprint of their suppliers, which in turn
reduces their own carbon footprint and environmental impact.
A large number of the manufactures in the Southern Tier have some of the capabilities listed above.
Company ownership and management must be willing to commit the time and resources to develop or
enhance these capabilities as needed if they intend to penetrate new customers and markets in the
Climate Technology sector.
In addition to the capabilities above, Southern Tier manufacturers seeking to develop and market their
own products need capabilities in:
-

Sales and marketing
Innovation / R&D
Product development

The companies that replied to the Southern Tier Manufacturing Survey did not indicate any specific
technical capabilities, workforce skills or production resources that were barriers to their ability to
manufacture Climate Technology products. Several cited the general need to attract a qualified
workforce and to be able to be able to reduce costs to be competitive. Similarly, industry panelists on a
webinar “Translating Climate Ambition into Clean Energy Jobs” cited the need for STEM education,
manufacturing education, capability in construction trades, electricians and engineers.
7. Examples of Upstate New York Climate Tech Companies
There are many companies in Upstate New York that can serve as examples and role models for the
growth of the Climate Technology sector in the Western Southern Tier. Some of these companies are
global manufacturers that offer Climate Technology products as part of a broader product line, some are
early-stage companies that have developed and are now launching Climate Technology products, and
others are established manufacturers of components and products that have found new customers in
the Climate Technology sector. In many cases, these companies may provide opportunities for Western
Southern Tier manufacturers to become suppliers. A sampling of these companies:
Arnold Magnetic Technologies www.arnoldmagnetics.com is a global company with headquarters and a
permanent magnet production facility in Rochester. The company’s precision thin metals are used for
separators, cathodes and anodes in batteries and fuel cells, fan blades generators and current
transformers in wind power generation. Permanent magnets, electromagnetic products and motors are
used in multiple applications for OEMs including in the climate technology sector.
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Atrevida Science https://atrevidascience.com is a startup based on technology licensed from research
out of the University at Buffalo. The company is developing a turbine that adjusts to the optimal
configuration based on wind direction. The company states that it must secure investors and industrial
partners to prove the technology works in the real world. It has received Small Business Technology
Transfer grants, was recently a finalist in the 2020 Northeast Cleantech Open competition, a finalist in
UB’s Panasci competition and belongs to the Launch NY ECO Incubator. The CEO said it will be several
years before the technology is fully commercialized, a reality of the wind industry, and that a licensing
deal with a corporation is the likeliest successful pathway. Siemens has shown interest and is a potential
partner down the road.
BAE Systems, Inc. www.baesystems.com is a global manufacturer of defense, aerospace and security
electronics products. BAE Systems develops and services electric propulsion technology for buses at its
facility in Endicott, NY. Customers include bus manufacturers Nova Bus in Plattsburgh, NY and New
Flyer, which has a facility in Jamestown. In April of 2021, BAE Systems and Plug Power announced a
collaboration to offer hydrogen-based electric propulsion systems for transit bus fleets
https://www.baesystems.com/en-us/article/bae-systems-and-plug-power-collaborate-on-hydrogenpowered-solutions-for-electric-buses .
Boston Valley Terra Cotta https://bostonvalley.com Orchard Park, NY manufacturers architectural
terra cotta requires a lower cost of energy per ton compared to other raw materials commonly used in
construction. Additionally, the CO₂ emissions per ton of terra cotta is significantly lower than carbon
emitted from construction materials like concrete, glass, and aluminum.
CleanFiber www.cleanfiber.com Buffalo-based company that has launched an improved cellulose
insulation product that utilizes waste from the cardboard recycling industry. The company has raised
significant investment capital and opened a production facility in a repurposed building near the former
Bethlehem Steel site.
Cobey, Inc. www.cobey.com is a Buffalo company that designs and manufactures custom engineered
products such as lube oil consoles, dry gas seal panels, rundown tanks, rotating compressor equipment
packages and auxiliary equipment for the petrochemical, energy, oil & gas, and air separation industries.
Founded in 1987, Cobey has added customers in the hydrogen production, fuel cell, geothermal,
renewable natural gas, methane recapture, compressed air energy storage and hydroelectric turbine
markets. Cobey was able to grow in these markets as several of its customers in its traditional market
segments have moved into these new climate technology segments.
Conax Technologies www.conaxtechnologies.com Buffalo-based designer and manufacturer of standard
and custom-designed compression seal fittings, temperature sensors and cable harness assemblies for
applications across abroad range of industries. Conax was founded in 1948 and has continuously
identified new applications for its products, including selling its temperature sensors, vacuum seal
fittings and feedthroughs to the power generation, hydrogen fuel cell and photovoltaic sectors.
Convalt Energy https://convalt.com/index.html has announced that it has purchased the solar panel
production lines of SolarWorld and will relocate them to Watertown, NY. Groundbreaking is targeted
for October 2021 and production is scheduled to begin in July 2022. The company cited Watertown’s
manufacturing labor pool and access to clean energy from hydropower as reasons for locating in New
York.
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Custom Electronics, Inc. www.customelec.com Oneonta-based designer and manufacturer of mica
paper and specialty film capacitors and integrated electronic sub-assemblies for many industries
including energy storage, renewable energy generation, solar and wind power inverters, and power
conditioning. Started in 1964.
Diversified Manufacturing http://www.dmimfg.com/ of Lockport, founded in 1955, has full service
capabilities in engineering, metal fabrication, machining, sheet metal, quality, integration, and assembly.
The company has expanded its products and contact manufacturing to include the fuel cell and
renewable energy markets.
Eastman Machine https://www.eastmancuts.com/industries/wind-energy/ of Buffalo is a fifthgeneration company that has advanced its line of cutting machines to cut reinforcement panels for wind
turbine blades, nacelle and spinners.
Ecovative Design www.ecovative.com Green Island, NY based company that uses mycelium, the root
structure of mushrooms, to grow materials that replace plastics in packaging, apparel and as an
ingredient in meat substitutes. The company raised $60 million of venture capital financing in 2021 and
a total of $100 million since its founding in 2007.
ECR International https://ecrinternational.com/ has facilities in Dunkirk and Utica, manufactures
residential and commercial heating and cooling products under a number of brands including the
Dunkirk brand. The Dunkirk facility has been designated as an “R&D Center of Excellence” by their
parent company, BDR Thermea of the Netherlands. The benefit of such a designation will allow ECR to
use new technology to grow its market share in the high efficiency boiler market. ECR’s Dutch parent
company is also piloting hydrogen powered domestic boilers and fuel cells
Ekostinger https://www.ekostinger.com/ of Rochester designs and manufactures aerodynamic devices
for dry van and refrigerated trailers that improve fuel efficiency. The company has received funding
from venture capital investors and NYSERDA.
Graphenix Development Inc. www.graphnx.com is a Buffalo and Rochester-based company that is
developing materials and silicon anode technology for li-ion batteries and ultracapacitors. Based in the
Eastman Business Park in Rochester.
Hyzon Motors https://hyzonmotors.com is a global supplier of hydrogen fuel cell powered commercial
vehicles, including heavy duty trucks, buses and coaches. Hyzon recently moved its headquarters from
Singapore to the former GM fuel cell facility in Honeoye Falls, NY and plans to build Rochester into a
fully functional fuel cell manufacturing plant. Hyzon has operations in Europe, Singapore, Australia and
China. Hyzon’s core competency is PEM fuel cell modules/systems and key related components and
works with vehicle component/system manufacturing partners including Ford, Dana, Worthington, DAF,
Detroit Chassis, Freightliner & others as suppliers of chassis, cabs, eAxles, thermal modules, battery
packs, parts for hydrogen storage tank systems and other components. Hyzon has also announced a
joint venture to develop a network of 100 waste-to hydrogen production facilities.
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Honeywell www.honeywell.com is a diversified global company with an R&D facility in Buffalo that
manufactures liquid electrolytes for batteries and environmentally-friendly fluorinated compounds for
air conditioning.
Imperium3 New York www.im3ny.com has announced plans and the completion of funding for a
lithium-ion battery Gigafactory in Endicott, NY with production expected in 2022. The company is based
on technology licensed from a SUNY Binghamton spinoff company and has received support from NY
State, NYSERDA, NY-BEST and other support organization in the region.
Ioxus https://ioxus.com is an Oneonta-based manufacturer of ultracapacitor cells and modules used in
the hybrid automotive, hybrid bus, wind turbine pitch control, UPS, and industrial markets. The
company’s 100,000 square foot facility is North America’s only fully integrated ultracapacitor
manufacturing facility. Ioxus was founded in 2007 and raised over $80 million in funding.
LC Drives - www.lcdrives.com/market/wind Early-stage company located in Pottsdam that develops and
manufactures innovative electric motors and generators with improved power density.
Li-Cycle https://li-cycle.com opened a Rochester facility in late 2020. The Canadian-based lithium-ion
recycling startup uses proprietary technology to sustainably recover the rare metals needed to produce
lithium-ion batteries. Li-Cycle has announced an additional $175 million facility planned for the Eastman
Business Park in Rochester that would make Li-Cycle North America’s largest producer of cobalt and a
top producer of nickel and lithium. Management stated that Rochester stood out due to its existing
infrastructure, ability to attract and attain a talented labor force and significant state incentives. The
facility is planned to be fully operational in 2022.
Ljungstrom LLC – https://cms.ljungstrom.com is a 98 year old global company specializing in full lifecycle services and solutions for thermal power plants and industrial facilities. Ljungstrom’s Wellsville
facility was awarded a contract to make the steel components, including supported internal platforms
and anode cage assemblies, for New York’s Sunrise Wind offshore wind generation project. This project
is part of Ljungstrom’s strategy to diversify its business from fossil fuel power generation.
New Flyer of America, Inc. www.newflyer.com, the largest heavy-duty transit bus and motor coach
manufacturer and parts distributor in North America, opened a 40,000 sq. ft. component manufacturing
and assembly facility in Jamestown in 2017. New Flyer’s expansion into New York State was made
possible by the START-UP NY program through which it collaborates with Jamestown Community
College. New Flyer’s buses include diesel-electric hybrid and electric models.
Nohms Technologies www.nohms.com is a Rochester-based company that is commercializing new
functional materials for next-generation Li-ion battery electrolytes for high voltage, long life, and nonflammable batteries. The technology was developed at Cornell University and has received funding from
the U.S. SBIR program, NYSERDA and New York State’s Investment fund.
Plug Power www.plugpower.com provides a broad range of hydrogen fuel cell solutions across a broad
spectrum of transportation, aerial and stationary applications. The company’s product line includes
multiple models of fuel cells, fuel cell engines, electrolyzers and hydrogen fueling stations. Plug Power
has five manufacturing facilities in the US, including Latham and Rochester, NY, and is the world’s largest
supplier and user of liquid hydrogen. In January 2021 Plug Power announced that New York’s Rochester
area has been selected to host the company’s PEM stack and electrolyzer Innovation Center. Expected
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online by mid-2021, the Innovation Center will mark a significant expansion in the company’s production
and manufacturing capabilities for fuel cells and electrolyzers. It will also house research and
development for MEAs and fuel cell stacks. In February 2021 Plug Power announced construction of a
new state-of-the-art green hydrogen production facility and electric substation in the New York Science,
Technology and Advanced Manufacturing Park in Alabama, NY, which would be North America’s largest
green hydrogen production facility.
Pyrotek www.pyrotek.com/primary-solutions/battery-materials a global diversified manufacturer,
produces graphite anode materials for lithium-ion batteries at a facility in Sanborn (Niagara Falls), NY.
Pyrotek has been supplying graphite to the lithium-ion battery industry for over 25 years and is currently
undergoing full-cell qualification testing with leading xEV manufacturers. The company cites its use of
low-cost hydroelectric power with almost no emissions to produce its graphite anode material.
Seal & Design www.sealanddesign.com Clarence manufacturer of seals, o-rings, gaskets, molded
products, thermal insulators, vapor membranes and conductive elastomers. The company was
established in 1989 and is experiencing rapid growth for its parts in the rail and electric vehicle sectors
over the past two years, with a dramatic increase expected over the next three years. Growth is the
result of learning about and aligning with the further needs of their customers.
Unique Electric Solutions www.uesmfg.com Long Island company that manufactures electric and fuel
cell electric commercial vehicle propulsion systems for commercial fleets, upfitters and select OEMs that
transform Class 4-7 trucks and buses into electric vehicles. Received support from NYSERDA.
Viridi Parente https://viridiparente.com is a Buffalo startup that has developed and produces Li-ion
battery packs and a proprietary electric drive system that replaces conventional power sources in heavy
vehicles. The company converts off-highway equipment from diesel to electric. The battery packs may
be used in residential, institutional, commercial, and industrial applications.
Xylon Technical Ceramics is an Alfred startup that has received multiple SBIR funding awards to develop
and commercialize methods for recycling rare earth materials.
8. Climate Technology Sectors
Climate Technology consists of a very large and diverse array of technologies and products. Many of
these technologies compete for market acceptance and market share, while others are complementary
or even require integration to be adopted at scale. Some have been used in the market for years and
are undergoing incremental change and improvement while others are early-stage technologies with
huge potential but require significant technical development and de-risking, cost reduction and
demonstration of product/market fit before they potentially begin to scale several years from now.
The summaries below are not a complete analysis of all climate technology opportunities but covers
those that appear to have the most potential and current or near-term application based on information
in the publications that were found during this study.
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Current and Near-Term (by year 2030) Potential Opportunities
Battery Storage
Battery storage is a large and growing market. Most of the people interviewed for this report cited
battery storage as a key to achieving Climate Technology goals and a major growth area. Batteries have
been manufactured and used for more than a century and have a wide variety of applications from large
grid-scale Battery Energy Storage Systems (BESS) to small batteries for consumer electronics. Of the
various battery technologies, lithium-ion has experienced the greatest growth, primarily in the electric
vehicle, defense and stationary grid storage applications. Estimates of market growth include:
−

The worldwide lithium battery market is expected to grow by a factor of 5 to 10 in the next
decade. (United States National Blueprint for Lithium Batteries 2021-2030)

−

US annual energy storage system deployment revenue will increase from $1.47B in 2020 to
$7.3B in 2025. (Wood Mackenzie)

−

Electric vehicles will make up about 18% of new car sales by 2030. This would increase
demand for batteries by about eight times as much as factories can currently produce.
(Wood Mackenzie)

The Battery Storage supply chain consists of the following major segments:
-

-

-

-

Materials – lithium, cobalt, nickel, graphite, manganese, aluminum, electrolytes. New battery
technologies being developed also use silicon. Currently the U.S. relies on international markets
for the mining and processing of most of these raw materials. Goals of the United States
National Blueprint for Lithium Batteries 2021-2030 include increasing U.S. production capacity
of these materials, development of new technologies that eliminate the need for cobalt and
nickel and increased use of materials from recycled batteries.
Components – processing of materials to battery-grade; cathode, anode and separator
production, and cell manufacturing. Roll to roll manufacturing is used to produce these
components.
Battery pack assembly – assembly of cells into battery packs. Additional components such as
battery management/cooling system and electrical connections are often added to the pack.
Most cell manufacturers use automation to reduce labor costs.
Battery Reuse and Recycling - 99% of lead-acid batteries in the US are recycled, but the
estimated recycling rates for li-ion batteries are about 5%. Recycling and reuse have been
identified as a goal in the United States National Blueprint for Lithium Batteries 2021-2030, but
processing technology, transportation and economic issues need to be resolved. Various
automakers including Nissan, Hyundai & BMW have piloted the re-use of old EV batteries for
grid storage.
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National Blueprint for Lithium Batteries 2021-2030

Battery packs and battery cells are made by a relatively small number of major global battery
manufacturers such as Tesla, LG, Panasonic, BYD, SK Innovation, Samsung, Automotive Energy Supply
Corp and SB LiMotive. Battery cells used by EV battery manufacturers in the U.S. are made in Japan and
South Korea and to a lesser degree, the U.S. The U.S. imports almost all its battery components from
overseas. Battery pack assembly tends to occur near the vehicle assembly location to save
transportation costs. Many vehicle manufacturers are developing their own battery production
capabilities or are forming alliances with battery producers. For example, General Motors is constructing
battery cell manufacturing plants in Tennessee and Ohio and recently announced plans to build
additional plants in the U.S. locations with to be determined by mid-decade.
Establishing a domestic battery manufacturing supply chain is a high priority of the U.S. government.
The US National Blueprint for Lithium Batteries 2021–2030 states:
-

Domestic growth and onshoring of cell and pack manufacturing will require consistent
incentives and support for the adoption of EVs.
The U.S. should develop a federal policy framework that supports manufacturing electrodes,
cells, and packs domestically and encourages demand growth for lithium-ion batteries. In
addition, electrode, cell, and pack manufacturing can benefit from further research and
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development (R&D) in order to reduce costs, improve performance, and support demand
growth.
U.S. Industry Participants - The following is a sample of companies that are participants in various
segments of the Battery Storage sector. Southern Tier manufacturers may identify opportunities to
become suppliers to these companies or these companies may be models of how Southern Tier
manufacturers might enter this sector.
-

-

Materials
- Arnold Magnetic Technologies – a global company with headquarters and a permanent
magnet manufacturing facility in Rochester, NY supplies precision thin metals including
titanium, nickel, aluminum, steel and copper for use in battery separators, cathodes and
fuel cell anodes. www.arnoldmagnetics.com
- Nohms Technologies - a Rochester-based company that is commercializing new
functional materials for next-generation Li-ion battery electrolytes for high voltage, long
life, and non-flammable batteries. The technology was developed at Cornell University.
www.nohms.com
Components
- Pyrotek – a global diversified manufacturer, produces graphite anode materials for
lithium-ion batteries at a facility in Sanborn, NY. https://www.pyrotek.com/primarysolutions/battery-materials/ .
- Unifrax - a global manufacturer of specialty materials with headquarters in Tonawanda
announced plans to build its first silicon fiber anode material production line and
produce a novel material for li-ion batteries. Production will occur in an existing Unifrax
facility in Indiana. This project leverages Unifrax’s history of manufacturing fiber
materials at scale and will also receive state and local tax incentives. Unifrax also cited
its previous experience supplying materials to electric vehicle manufacturers, but this is
its first step into developing silicon fiber for the li-ion battery manufacturing market.
https://www.unifrax.com/2021/06/15/unifrax-announces-sifab-manufacturing-line/
- Novonix – an Australian EV battery materials company has been producing anode
materials in Chattanooga, Tennessee since 2019. The company announced that is under
contract to purchase and retrofit a former Alstom plant in Chattanooga and states that
it is the only qualified producer in North America of high-grade anode materials suitable
for li-ion batteries for EVs and energy storage systems.
https://www.novonixgroup.com/puregraphite/
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-

Cells and battery packs

BloombergNEF Sustainable Energy in America 2021
Factbook

-

-

Imperium3 New York has announced plans and the completion of funding for a lithiumion battery Gigafactory in Endicott, NY with production expected in 2022. The company
is based on technology licensed from a SUNY Binghamton spinoff company and has
received support from NY State, NYSERDA, NY-BEST and other support organization in
the region. www.im3ny.com
- Lithion Battery - develops and manufactures battery cells, modules, battery packs and
grid storage units for multiple applications. Nearing completion of an 80,000-sf plant in
Nevada. www.lithionbattery.com
- Kore Power - One of the first lithium-ion battery manufacturing facilities wholly owned
by a U.S. company recently selected Arizona as the location of its new battery cell
production facility. The company said the Maricopa County location was chosen after a
national site search and evaluation of the energy storage, manufacturing, and electric
transportation opportunities across the country. Arizona is seen as advantageous due to
site proximity to complimentary industries such as e-mobility, solar, semiconductor, and
utilities, workforce and logistics capacity, and a pro-business tax and regulatory
environment. https://korepower.com/
Battery Recycling
- Li-Cycle - Canadian-based lithium-ion recycling startup with proprietary technology to
sustainably recover the rare metals needed to produce lithium-ion batteries. Li-Cycle
has announced an additional $175 million facility planned for the Eastman Business Park
in Rochester that would make Li-Cycle North America’s largest producer of cobalt and a
top producer of nickel and lithium. https://li-cycle.com
- UL and Hyundai Motor Company entered an MOU to collaborate on second life battery
energy storage system safety (SLBESS) initiatives, including safety testing and
assessment, a North America demonstration project and evaluation process
development.
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Southern Tier Manufacturer Opportunities
One Southern Tier manufacturer who replied to the Climate Technology Manufacturing Survey indicated
that it makes products or has customers in the Battery Storage sector and two indicated that they would
like to pursue opportunities in the sector.
The New York Battery and Energy Storage Consortium (NY-BEST) https://ny-best.org is a not-for profit
organization with the mission to catalyze and grow the energy storage industry and establish New York
State as a global leader in advancing energy storage as a key solution for a clean energy future. NY-BEST
serves as an expert resource to energy storage-related companies and organizations seeking assistance
to grow their businesses in New York State. This includes access to financing, research capabilities,
potential partners, technology developers, manufacturers, and other private sector and government
resources. NY-BEST offers events, educational programs, information, assistance and mentoring,
facilitation of connections and a member and supply chain database that would be valuable to Southern
Tier manufacturers interested in growing in the energy-storage sector.
The Department of Energy announced on June 4, 2021, that it had awarded $992,970 to New Energy
Nexus (New York City, NY) for a program “The Clean Fight: Bringing NY’s Best New Energy”. The project
will create a statewide energy storage hardware innovation cluster to accelerate New York’s energy
storage manufacturing industry, positioning it as a U.S. hub for energy storage innovation, research,
development, and manufacturing. https://www.newenergynexus.com/
Solar Power Generation
Solar is the fastest growing form of electricity generation in the U.S. In the last decade, solar has
experienced an average annual growth rate of 42%.
Nearly all solar installations are photovoltaic (PV) technology with a very small percentage using
Concentrated Solar Power (CSP) or Solar Thermal technology.
There are three primary categories of solar energy projects. Large-scale renewable or “utility-scale
solar” are built with the primary purpose of supplying wholesale electricity to the grid. Distributed solar
projects are community solar projects, residential/ commercial rooftop solar projects, or small ground
mounted solar projects. Roof-mounted systems typically have capacities of less than 1 MW and are
connected directly to the end-user’s electrical system. Utility-scale solar was more than 61%, nonresidential was approximately 17% and residential was approximately 20% of total installations in 2020.
Although there may be year-to- year variations based on factors such as tariffs, tax incentives and supply
chain costs, solar production capacity over the next 10 years is projected to be three times the amount
installed through 2020 according to the Solar Energy Industries Association.
The solar energy production supply chain consists of the following major segments:
-

-

Materials – polysilicon, glass, polymers, steel and aluminum. A large proportion of these
materials are produced in the U.S. by a small number of large manufacturers and require
significant capital investment.
Solar panel components – the manufacturing steps between polysilicon and solar panels are
production of ingots, wafers and cells, the vast majority of which are produced overseas.
China’s market share is 95% of ingots and 99% of wafers according to the head of solar business
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-

-

development for LG Business Solutions, who also states that U.S.- produced solar panels
dropped in market share from 6% globally to 1% between 2010 and 2020. The U.S. does have
modest production capacity for solar panels, with California, Texas and Florida leading
production according to the U.S. Energy Information Administration’s 2020 Annual Solar
Photovoltaic Module Shipments Report.
Solar system components – systems include back sheet, encapsulants, racking, trackers and
converters as well as solar thermal and solar concentrating power equipment. Many of these
components are produced by U.S. manufacturers.
Solar farm installation – requires Engineering, Procurement and Construction services and
materials such as concrete and structural metal, wiring and fasteners.

National Renewable Energy Laboratory

U.S. Industry Participants - The following is a sample of companies that are participants in various
segments of the Solar Power Generation sector. Southern Tier manufacturers may identify
opportunities to become suppliers to these companies or these companies may be models of how
Southern Tier manufacturers might enter this sector.
Materials
- Wacker Polysilicon North America – global company launched production site in Tennessee in
2016 https://www.wacker.com/cms/en-us/about-wacker/procurement-andlogistics/procurement/detail.html
- Hemlock Semiconductor – manufactures polysilicon in Michigan. Partially owned by Corning,
Inc. https://hscpoly.com/supplier-info-center.html
- REC Silicon ASA – Norwegian global manufacturer of polysilicon with two U.S. plants in
Washington and Montana www.recsilicon.com
- Globe Specialty Metals opened a silicon production plant in Niagara Falls in 2009 with the intent
to market a portion of its production to New York State companies and develop a solar panel
supply chain in New York State. The plant ceased production in 2018 when global parent
company Ferroglobe moved production to other facilities.
Components & Systems
- Dupont – produces Tedlar Polyvinyl Fluoride back sheet film, Solamet photovoltaic metallization
pastes, and Fortasun solar silicone adhesives and sealants https://www.dupont.com/solarphotovoltaic-materials.html
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-

-

-

-

-

Enphase Energy - Sells solar systems, storage, and accessories to residential and commercial
users. Manufactures storage and inverters. One of two dominant manufacturers in residential
inverter market https://enphase.com/en-us
SolarEdge Technologies - California-based other dominant manufacturer of inverters, PV,
storage, EV charging, batteries, UPS, electric vehicle powertrains, and grid services solutions
www.solaredge.com
First Solar – a leading global provider of comprehensive PV solar systems has two manufacturing
facilities in Ohio with a third under construction and two in Asia. First Solar’s website includes a
list of component manufacturers engineered for compatibility with First Solar systems.
https://www.firstsolar.com/Modules/Ecosystem
Convalt Energy announced it has purchased the solar panel production lines of SolarWorld and
will relocate them to Watertown, NY. Groundbreaking is targeted for October 2021 and
production is scheduled to begin in July 2022. The company cited Watertown’s manufacturing
labor pool and access to clean energy from hydropower as reasons for locating in New York.
https://convalt.com/index.html
LG Electronics USA – manufacturers solar modules and energy storage
https://www.lg.com/us/solar/solar-products
Q CELLS – Global producer of solar panels and arrays. Has the largest solar manufacturing
facility in the Western Hemisphere in Georgia www.q-cells.com
1366 Technologies – silicon wafer manufacturer in Massachusetts. Had announced that it would
open a production facility at the STAMP business park in Genesee County but withdrew citing
financing issues. https://1366tech.com/
Philadelphia Solar has announced plans to build a module production facility in the U.S. and that
talks are underway with multiple states. Philadelphia Solar plans to build 1 GW module plant in
the U.S. – pv magazine USA (pv-magazine-usa.com)
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The U.S. government considers reliance on largely Chinese-made solar panel components to be a threat
to the desired growth of solar energy production. Legislation or regulation to encourage domestic
production could occur. An example is a recently proposed Solar Energy Manufacturing for America Act
which seeks to boost the U.S. solar supply chain through a tax credit for domestic solar manufacturers of
modules, cells, wafers, and solar-grade polysilicon.
Southern Tier Manufacturer Opportunities
Southern Tier manufacturers who replied to the Climate Technology Manufacturing Survey indicated
that they make solar panel mounting system components, stamping dies, and wiring components used
in the solar industry. The most immediate opportunities appear to be to sell these components to
system developers and installers with projects in New York State. Developers that have announced or
implemented projects in the western portion of New York include:
-

-

-

-

ConnectGen LLC - Proposed Solar project plus battery storage in Ripley. Opportunities for local
businesses are non-manufacturing https://www.southripleysolar.com/local-businessopportunities/ Has agreement with JBPU to sell Renewable Energy Credits.
Invenergy – Four wind, storage and solar projects in operation and eight in development
including Alle-Catt wind farm https://newyork.invenergy.com
Olivewood Energy, LLC – Martin Rd. Solar in Machias and Yorkshire and Bakerstand Solar in
Franklinville
NextEra Energy Resources - https://www.nexteraenergyresources.com/what-we-do.html
Largest renewable energy developer in the United States
EDF Renewables – Moraine Solar Energy Center proposed in Allegany County www.edf-re.com
Projects in solar, onshore and offshore wind, storage, EV charging and microgrids
https://www.edf-re.com/suppliers/
SunEast Kingbird Solar in Chautauqua County www.suneastdevelopment.com
BQ Energy – Solean and Solean West projects in Olean and project in process in West Valley
www.bqenergy.com
CS Energy - Announced it has developed and begun work on an eight-project solar portfolio in
upstate New York, in partnership with the Goldman Sachs Renewable Power Group (GSRP) and
the New York State Energy Research and Development Authority (NYSERDA) www.csenergy.com
Solar Liberty https://solarliberty.com/ Largest solar installation company in NYS.
TM Montante Solar - EPC Company specializing in sales, design, and installation of photovoltaic
systems. www.montantesolar.com

Wind Power Generation
Wind is approximately even with hydropower as the largest source of renewable energy consumed in
the U.S. and has grown rapidly since 2000. The U.S. Office of Energy Efficiency & Renewable Energy
states that U.S. wind power has more than tripled in the past decade to become the largest source of
renewable power in the country. Wind-generated electricity was 8.6% of all electric power generated in
the U.S.
The wind generation industry consists of three segments – Large onshore, large offshore and small
turbines.
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Large onshore projects far outpace offshore projects in installed capacity and electricity
generation. Offshore wind power is in the early stages of development in the U.S. with the first
commercial offshore wind farm commencing operation in 2016. NYSERDA is in the process of a
Great Lakes Wind Feasibility Study with a targeted release in early 2022 which will include an
analysis of economic development opportunities and jobs.
The U.S. onshore wind sector posted its highest ever year of installations in 2020 topping 17.1
GW according to the Sustainable Energy in America 2021 Factbook produced by Bloomberg
Finance L.P. and the Business Council for Sustainable Energy. New York ranked #14 in installed
capacity and ranked fourth in capacity additions in 2019.
Small and mid-size (less than 100KW) scale wind generation installations in the U.S. totaled 2.3
MW in 2019 but U.S. manufacturer domestic sales have steadily decreased from 19.2 MW in
2010 to 1.2 MW in 2019. This decrease is primarily in turbines rated 1-100 kW. Sales of turbines
rated less than 1kW has been steady but total capacity additions per year has been
approximately 1MW according to the U.S. Department of Energy.

The wind energy production supply chain consists of the following major segments:
- Materials – steel, carbon fiber, composite materials, fiberglass, foam, resins and coatings. A
large proportion of these materials are produced in the U.S. by a small number of large
manufacturers and require significant capital investment.
- Components and subsystems – nacelles (housings), hubs, blades, towers, foundations, drive
train (gearbox, generators),
controls, cables, cable supports,
substations, transformers,
switchgear, power converters,
magnets, bearings, slip rings,
fasteners, energy storage
systems/batteries,
microprocessors, power
transmission and grid connection
equipment. There are more than
500 U.S. manufacturing facilities
specializing in wind components
across the country. Many of these
companies are large international
firms. Manufacture of nacelles
and blades is dominated by a
small number of larger firms. The
systems and components
Wind Energy Industry Manufacturing Supplier Handbook
manufactured by the broader
number of firms often have applications in addition to wind generation and many of these firms
service industries other than wind.
- Turbine Manufacturers - General Electric, Vestas and Siemens Gamesa Renewable Energy are
the three dominant manufacturers in the U.S. market for large turbines. There appears to be a
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modest number of manufacturers of small turbines, with several startups trying to develop
improved designs.
Project Developers – offshore developers are a small number of global energy companies and
utilities. Onshore developers consist of a larger number of energy companies.

U.S. Wind Industry Scorecard of Key Components with anticipated level of investment by U.S. manufacturers - Global Wind
Network, 2014

U.S. Industry Participants - The following is a sample of companies that are participants in various
segments of the Wind Power Generation sector. Southern Tier manufacturers may identify
opportunities to become suppliers to these companies or these companies may be models of how
Southern Tier manufacturers might enter this sector.
-

-

Materials
- DuPont™ Tedlar® PVF films are used in the production of wind turbine blades as both a
release film and a protective surface. https://www.dupont.com/brands/tedlar.html
- Hexcel - https://www.hexcel.com/Markets/Industrial/Wind-Energy is a major global
producer of composite materials, carbon fiber, polyurethane core foams, adhesives and
resins for turbine blades with manufacturing facilities in Asia, Europe and the US. Hexcel
purchases chemicals, fabrics and fiber and process materials from suppliers
https://www.hexcel.com/About/Suppliers
- Solvay (formerly Cytec Engineered Materials) makes fibers, materials and chemicals for
multiple climate technology segments https://www.solvay.com/en/suppliers
Components and Systems
- Ljungstrom LLC – https://cms.ljungstrom.com is a 98 year old global company
specializing in full life-cycle services and solutions for thermal power plants and
industrial facilities. Ljungstrom’s Wellsville facility was awarded a contract to make the
steel components, including supported internal platforms and anode cage assemblies,
for New York’s Sunrise Wind offshore wind generation project. This project is part of
Ljungstrom’s strategy to diversify its business from fossil fuel power generation.
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Marmen, Inc. https://marmeninc.com/en and Welcon www.welcon.dk will operate the
offshore wind tower manufacturing facilities in the Port of Albany and Brooklyn related
to the Equinor wind farm.
- WEG Energy Corporation - https://www.weg.net/institutional/US/en/ Global solutions
provider of industrial electrical technologies with a production facility in Georgia. Broad
product line that includes gearboxes, generation, transmission and distribution
equipment, drives, controls, coatings & varnishes
- American Superconductor – https://www.amsc.com/windtec/ Massachusetts-based
manufacturer of control systems, generators and drivetrains, power converters and
other equipment.
- LC Drives (Potsdam, NY) - www.lcdrives.com/market/wind Early-stage company that
develops and manufactures innovative electric motors and generators with improved
power density.
- Eastman Machine (Buffalo) - https://www.eastmancuts.com/industries/wind-energy/
Fifth-generation company that has advanced its line of cutting machines to cut
reinforcement panels for blades, nacelle and spinners.
Turbine Manufacturers
- General Electric Renewable Energy
https://www.ge.com/renewableenergy/suppliers/offshore-wind-suppliers
- Vestas https://www.vestas.com/en/about/vendor_information
- Siemens Gamesa Renewable Energy https://www.siemensgamesa.com/enint/sustainability/suppliers
- Four manufacturers are listed as being certified by the Small Wind Certification Council
https://smallwindcertification.org/certified-turbines/
- Ducted Wind Turbines, Inc. - Potsdam, NY www.ductedwind.com Clarkson University
spinout developing a wind turbine with increased energy output. Has received funding
from NYSERDA and the Department of Energy National Renewable Energy Lab and other
support from local economic development programs.

Southern Tier Manufacturer Opportunities
Southern Tier manufacturers who replied to the Climate Technology Manufacturing Survey indicated
that they make metal enclosures and bearings and erosion protection tape used in the wind generation
industry. In addition to the companies in the wind power manufacturing supply chain, there may be
opportunities to sell to system developers and installers with projects in New York State. Developers
that have announced or implemented projects in the western portion of New York include:
-

Buffalo Renewables http://buffalorenewables.green/
Members of Distributed Wind Energy Association https://distributedwind.org/dwea-members/
Brookfield Renewable U.S. - Steel Winds (Buffalo) and Cohocton
https://brookfieldrenewableus.com
RWE Renewables – Cassadaga Wind, Munnsville, NY https://www.group.rwe/en/ourportfolio/innovation-and-technology/project-proposals/construction-projectsrenewables/cassadaga
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Invenergy – Four wind, storage and solar projects in operation and eight in development
including Alle-Catt wind farm https://newyork.invenergy.com
https://invenergy.procureware.com/home
Terra-Gen – application for wind farm in Prattsburgh
https://www.prattsburghwindfarm.com/#faq
Equinor - to develop two projects off Long Island and manufacturing/staging facilities in
Brooklyn and Albany https://www.equinor.com/en/supply-chain.html
Orsted – developing project off NY State https://orsted.com/en/about-us/suppliers
Avangrid Renewables https://www.avangrid.com/wps/portal/avangrid/suppliers
Dominion Energy https://www.dominionenergy.com/suppliers/potential-suppliers

New York State has set a nation-leading goal of developing 9,000 megawatts of offshore wind by
2035 as outlined in the Climate Leadership and Community Protection Act. To work toward
achieving this goal:
- New York State has five offshore wind projects in active development. The New York State
Energy Research and Development Authority (NYSERDA) has selected two projects for contract
negotiation with Equinor Wind US LLC.
- In addition to two the two offshore projects Equinor will establish the nation’s first tower
manufacturing facility at the Port of Albany, to service offshore wind farms in the region, and a
staging facility and operations and maintenance hub at the South Brooklyn Marine Terminal.
- NYSERDA is facilitating collaboration between state agencies, labor organizations, academia,
local businesses, and the global offshore wind industry to cultivate a New York-centered U.S.
supply chain and develop clear pathways to well-paying, long-term careers in the offshore wind
industry. NYSERDA maintains an Offshore Wind Supply Chain Database
https://data.ny.gov/Energy-Environment/NYSERDA-New-York-Offshore-Wind-Supply-ChainDatase/tb54-h6gg/data that showcases local, regional, and global companies with capabilities
to serve the offshore wind industry. Companies may submit their information using NYSERDA’s
Offshore Wind Supply Chain Database Request Form
https://nyserda.az1.qualtrics.com/jfe/form/SV_eIOXwkj4XqmynHv
- The Business Network for Offshore Wind’s “Offshore Wind Supply Chain Connect” allows
companies to publicly indicate their interest and ability to supply components and services for
U.S. offshore wind projects. It also serves as a valuable resource for companies looking to buy
from and partner with other offshore wind firms. https://www.offshorewindus.org/supplychain/
- New York State has announced the New York Offshore Wind Training Institute through SUNY’s
Farmingdale State College and Stony Brook University campuses
https://www.nyserda.ny.gov/About/Newsroom/2021-Announcements/2021-01-13-SUNYNYSERDA-Launch-Offshore-Wind-Training-Institute , the National Offshore Wind Training Center
(NOWTC) at Suffolk County Community College and Center of Excellence for Offshore Energy at
SUNY Maritime College.
- New York is planning for new transmission lines to serve wind energy projects.
- NYSERDA is studying the feasibility of building offshore wind turbines in Lake Erie and Lake
Ontario. The study will include jobs and economic development impacts modeling, workforce
assessment and port infrastructure considerations. This may be an opportunity for the Port of
Dunkirk. https://www.nyserda.ny.gov/All-Programs/Programs/Clean-Energy32

Standard/Important-Orders-Reports-and-Filings/Great-Lakes-Wind-FeasibilityStudy#:~:text=%20Great%20Lakes%20Wind%20Feasibility%20Study%20%201,the%20year%20a
nd%20will%20offer%20four...%20More%20
Hydropower
U.S. hydropower capacity continues to grow through upgrades to existing plants and other types of
innovative new projects. Pumped Storage Hydropower (PSH) contributes 93% of grid storage in the
United States and it is growing nearly as fast as all other storage technologies combined. Since 2010, at
least $7.8 billion has been invested in refurbishment and upgrades of the U.S. hydropower and PSH fleet
(U.S. Department of Energy U.S. Hydropower Market Report).
There is a growing interest toward smaller, low flow hydroelectric generators.
-

-

-

-

The major components of the hydropower supply chain are turbines and generators. Turbine
manufacturing requires the ability to machine very large to smaller parts in steel and other
materials, assembly, welding, testing, blasting, and painting.
New composite materials and coatings are being tested in turbine runner manufacturing, and
several research institutions and companies are using additive manufacturing to produce
standardized and modular turbine-generator units. All major turbine original equipment
manufacturers offer Industrial Internet of Things platforms with sensors collecting real-time,
continuous data on temperature, vibration, pressure, or even sound anomalies and machine
learning software that turns the data into insights to inform O&M decisions.
Project owners also pursue improvements in operational flexibility and environmental
performance in their turbine replacement decisions. Examples of improvements in
environmental performance include aeration capabilities that help address water quality issues
related to dissolved oxygen content, new turbine runners with design changes to reduce the
probability of fish strike and other fish-friendly designs.
Other electrical products such as transformers and transmission equipment are part of the
infrastructure related to hydropower plants.

U.S. Industry Participants - The following is a sample of companies that are participants in various
segments of the Sustainable Building Products sector. Southern Tier manufacturers may identify
opportunities to become suppliers to these companies or these companies may be models of how
Southern Tier manufacturers might enter this sector.
-

-

Five companies (American Hydro, Andritz, GE Renewable Energy, Voith, and Toshiba)
manufactured all the turbines installed in the United States with capacities greater than 30 MW
in the past decade, and more than a dozen companies served the demand for smaller turbines.
American Hydro https://www.ahydro.com/, Voith https://voith.com/us-en/about-us/locationsin-the-united-states/u-s-hydro-locations.html, and Andritz have manufacturing facilities in the
United States. American Hydro and Voith are in York, PA. Voith Hydro has been awarded a
contract of up to $275 million for mechanical and electrical upgrades at the Niagara Power
Project.
Stronger competition exists in the small turbine industry segment. Some of these manufacturers
are U.S. companies (e.g., Canyon Hydro, Cornell, SOAR, Kiser).
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WEG manufactures turbines and generators for small and medium hydropower plants among
many other products. WEG has contributed to the development of the Small Hydro Power Plant
Itapocuzinho IIA supplying the generating units. | WEG

U.S. Department of Energy U.S. Hydropower Market Report, 2021

Southern Tier Manufacturer Opportunities
None of the Southern Tier manufacturers that replied to the Climate Technology Manufacturing Survey
indicated that they make products or have customers in the hydropower segment. Opportunities could
exist to become suppliers of metals and materials or subcontractors to existing manufacturers or
potentially to develop innovative turbine designs or production processes.
Brookfield Renewable U.S. is a global renewable energy project developer, including hydropower
facilities https://brookfieldrenewableus.com/us-renewable-facilities/
The City of Auburn, NY currently has two hydroelectric power producing facilities and four potential
facilities. https://www.auburnny.gov/municipal-utilities/pages/hydro-power
Sustainable Building Materials and Products
There are multiple definitions of sustainable or green building materials. Most definitions include health
and environmental attributes such as: promote good indoor air quality (typically through reduced
emissions of VOCs), durable and require little maintenance, incorporate recycled content (postconsumer and/or post-industrial), have been recycled from existing or demolished buildings, are made
using renewable resources, have low embodied energy, do not contain chlorofluorocarbons,
hydrochloroflurocarbons or other ozone depleting substances, are obtained from local resources and
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manufacturers, employ sustainable harvesting practices, are recyclable, are biodegradable. There are
also multiple green labeling programs with similar but different rating systems and qualifying criteria.
Some of the most recognized green labeling programs are LEED, Energy Star, and Green Seal.
Materials can be made more sustainable by locally sourcing of materials such as lumber or agricultural
products, reducing waste generated and energy used to produce the products, and by designing
products so they have a greater durability and lifetime, or are able to be reused, repurposed or recycled.
Commonly used sustainable building materials include bamboo, cork, reclaimed wood, insulated
concrete, precast concrete slabs, low VOC finishes, insulation from recycled materials, composite and
engineered lumber, recycled stone, and synthetic wood. Recyclable metals such as aluminum and steel
are often considered to be green depending on the production method. Products made from
sustainable building materials include commercial and residential windows, doors, interior and exterior
walls, structurally insulated panels, sealing and insulation, and recycled plumbing fixtures.
IBISWorld reports that the sustainable building material manufacturing sector had annual revenue of
$80 billion in 2020 with a projected annual growth rate of 2.2% projected from 2020 - 2025. The report
also states that 8,301 businesses participate in the sector.

IBISWorld Sustainable Building Material Manufacturing in the US, January 2021

U.S. Industry Participants - The following is a sample of companies that are participants in various
segments of the Sustainable Building Products sector. Southern Tier manufacturers may identify
opportunities to become suppliers to these companies or these companies may be models of how
Southern Tier manufacturers might enter this sector.
-

Armstrong World Industries – has committed to responsible sourcing, to design its products to
minimize waste and pollution, support recycling, and to repurpose or reuse. The company
targets that 50% of its products will be recycled, reused, or repurposed at end of use by 2020.
https://www.armstrongworldindustries.com/en-us/sustainability/sustainable-products.html

35

-

-

-

-

-

-

Boston Valley Terra Cotta – Orchard Park, NY manufacturers architectural terra cotta requires a
lower cost of energy per ton compared to other raw materials commonly used in construction.
Additionally, the CO₂ emissions per ton of terra cotta is significantly lower than carbon emitted
from construction materials like concrete, glass, and aluminum. https://bostonvalley.com
Murus Structural Insulated Panels – located in Mansfield, PA near the New York border,
manufactures structural insulated panels (SIPS), which consist of an insulating foam core
sandwiched between to structural facings, typically wood strand board. SIPs have become a
popular energy-efficient material for residential and commercial buildings. https://murus.com
CleanFiber - Buffalo-based company that has launched an improved cellulose insulation product
that utilizes waste from the cardboard recycling industry. The company has raised significant
investment capital and opened a production facility in a repurposed building near the former
Bethlehem Steel site. www.cleanfiber.com
Ecovative Design – Green Island, NY based company that uses mycelium, the root structure of
mushrooms, to grow materials that replace plastics in packaging, apparel and as an ingredient in
meat substitutes. The company raised $60 million of venture capital financing in 2021 and a
total of $100 million since its founding in 2007. www.ecovative.com
Hempitecture Inc. – Sun Valley ID, is an early-stage company that produces hemp-based building
materials HempWool building insulation and Hempcrete concrete material. The company has
announced that it will build a 20,000 s.f. production facility and has recently raised over $3
million from investors. www.hempitecture.com
The BlueGreen Alliance has a website https://buildingclean.org that allows users to find
domestic manufacturers of sustainable building products.

Southern Tier Manufacturer Opportunities
None of the Southern Tier manufacturers that replied to the Climate Technology Manufacturing Survey
indicated that they make products or have customers in the sustainable building materials or products
segment. However, it appears that this segment could have strong potential.
- The Southern Tier has a history of significant production of wood products and materials.
- The region is also home to companies that recycle fiberboard and metals and manufacture
building products such as doors, windows and panels that could be or are made using recycled
content.
- The Southern Tier’s large agricultural sector could be a source of feedstock for sustainable
building materials.
- The Southern Tier is home to manufacturers of adhesives, sealants and other materials that
could potentially be made using “green” formulations.
The USDA offers financial backing and technical assistance to stimulate business creation and growth.
The programs work through partnerships with public and private community based organizations and
financial institutions to provide financial assistance, business development, and technical assistance to
rural businesses. These programs help to provide capital, equipment, space, job training, and
entrepreneurial skills that can help to start and/or grow a business.
https://www.rd.usda.gov/programs-services/all-programs/business-programs
NYSERDA and utilities also have programs that provide funds for manufacturers to improve energy
efficiency in their production processes:
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Industrial Programs https://www.nyserda.ny.gov/All-Programs/Programs/Industrial-Programs
Manufacturing Corps (M-Corps) Hardware Scale-up https://www.nyserda.ny.gov/AllPrograms/Programs/Manufacturing-Corps-Hardware-Scaleup
National Grid Grant Programs ShovelReady::: Grant Programs
NYSEG Development Programs https://www.lookupstateny.com/

Energy Efficiency/Conservation Products
Although cutting edge technologies and electricity generation get most of the headlines, energy
efficiency in buildings is considered by many as the largest opportunity to reduce greenhouse gas
emissions. NYSERDA states that 60% of greenhouse gas emissions in New York State come from energy
used in buildings to heat or cool spaces, circulate air, and operate lighting. Products in this category are
large in number and variety and include energy-efficient windows, furnaces, heat pumps, boilers, air
conditioning, electronic building control systems, smart thermostats, insulation, water heaters, waterconserving fixtures, cool and green roofing and weatherization/air leak sealing.
According to the 2020 U.S. Energy and Employment Report, New York ranks third in the country with
126,739 jobs in the energy efficiency sector with a growth rate of 15% from 2016-2019.
The supply chain for Energy Efficiency/Conservation Products is similar to that of most “traditional”
manufactured and electronic products and consists of a variety of materials, components and end
products.
U.S. Industry Participants – The president of the North American Insulation Manufacturers Association
states that products such as insulation, controls, windows, and HVAC are “made in the USA for markets
in the USA” and that there are 200 plants close to end markets around the country. Many of the
companies in this industry have long histories and established brand names such as Trane, Lennox, Heil,
York, Carrier, and many others. Well-known insulation products manufacturers include Armstrong World
Industries, CertainTeed, Owens Corning, and others. The following is a sample of companies that are
participants in various segments of the Energy Efficiency/Conservation Products sector. Southern Tier
manufacturers may identify opportunities to become suppliers to these companies or these companies
may be models of how Southern Tier manufacturers might enter this sector.
-

-

-

ECR International, which has facilities in Dunkirk and Utica, manufactures residential and
commercial heating and cooling products under several brands including the Dunkirk brand. The
Dunkirk facility is a designated “R&D Center of Excellence” by its parent company, BDR Thermea
of the Netherlands, and is developing new technology to grow its market share in the high
efficiency boiler market. ECR’s Dutch parent company is also piloting hydrogen powered
domestic boilers and fuel cells https://ecrinternational.com/
Members of the North American Insulation Manufacturers Association are listed at
https://insulationinstitute.org/about-naima/naima-members/ . Owens Corning’s plant in
Delmar, NY is the only New York State facility on the list, but many facilities are within a one-day
drive of the Southern Tier in Ohio, WV and Indiana.
Stark Tech Group, headquartered in Buffalo, is a source for building automation, intelligence and
equipment. Stark lists several companies as its manufacturing partners for HVAC and power
solutions for building applications https://starktechgroup.com/wp-
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content/uploads/2021/02/Stark_Kistler-LineCard-Feb-21-2.pdf and
https://starktechgroup.com/affiliates/buckpitt/
NEXT Energy Technologies is a California-based startup that recently received a $3 million grant
in addition to more than $24 million of investment to help it scale and demonstrate its
photovoltaic glass coating technology that can be integrated with the fabrication process of
established window manufacturers. The company is seeking to collaborate with window
manufacturers https://www.nextenergytech.com/partnering

Southern Tier Manufacturer Opportunities
Although none of the Southern Tier manufacturers that replied to the Climate Technology
Manufacturing Survey indicated that they make products or have customers in the energy
efficiency/conservation products sector, it appears that manufacturers in the region do have clients in
this sector.
-

-

Many products in this sector have been in the marketplace for decades and are being
continuously improved to become more energy efficient. Some respondents to the survey may
be suppliers to companies in the efficiency/conservation product sector but did not consider
their customers as being “Climate Technology” companies.
A review of websites of building product manufactures in the region shows that some promote
the energy efficiency of their products and are part of this sector.
Many of the products in the sector use materials and components that are within the current
production capabilities of Southern Tier manufacturers.

NYSERDA offers Advanced Building Funding Programs that may be used by Southern Tier manufacturers
to develop or demonstrate the effectiveness of their building efficiency products. These programs
include:
-

-

The NYSERDA Empire Building Challenge is creating public-private partnerships with leading
commercial and multifamily real estate owners to recruit best-in-class equipment
manufacturers, solution providers, and other businesses to invest in low carbon retrofit
technology development in New York State. Solution providers interested in being a part of the
Empire Building Challenge can complete and submit a form at https://www.nyserda.ny.gov/AllPrograms/Programs/Empire-Building-Challenge/Join-the-Challenge . NYSERDA will review
submissions and post this information on its website to help facilitate collaboration among real
estate companies and solution providers.
The Next Generation (NextGen) HVAC funding opportunity helps develop energy efficient
building technologies and new business models for New York’s building industry. This funding
opportunity focuses on cutting edge HVAC systems including renewable heating and cooling
systems and the integration of advanced controls. https://www.nyserda.ny.gov/AllPrograms/Programs/Advanced-Buildings

Electric Vehicles & Charging Infrastructure
Cars and Trucks - Although today fewer than 1% of cars on America’s roads are electric, there are more
than 1.7 million electric vehicles on U.S. roads. Estimates vary by source, but this sector is projected to
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grow significantly. IHS Markit forecasts that electric cars’ market share will double in 2021 and will
make up 10% of all new cars sold in 2025. EY estimates that sales of electric vehicles will surpass those
of other powertrains in the U.S. by 2036 and that by 2045, non-EV sales will shrink to less than 1% of
overall sales.

The adoption of electric vehicles is expected to take longer in the trucking industry. While batteries may
work well for delivery vehicles and short-haul trucks, (Daimler aims to make short-haul trucks that can
compete on cost with diesel by 2025) the weight and range of batteries makes them less feasible for
long-haul trucks. Companies such as Daimler and Volvo are developing and testing hydrogen powered
electric fuel cell vehicles, which can be refueled similarly to diesel vehicles. Daimler hopes to begin
selling these trucks by 2027. Other electric vehicles types include buses, fork lifts and construction
equipment.
Electric Vehicle Charging Infrastructure - The U.S. electric vehicle charging infrastructure market size was
estimated as $2.08 billion in 2020. It is expected to expand at a compound annual growth rate of 38.9%
from 2021 to 2028. (Grandview Research). New York’s electric utilities are in the early stages of a fiveyear program with $701 million of incentives to install more than 25,000 charging stations. Growth of
the nation’s EV charging network necessary to enable the growth of the EV market is a priority of federal
and many state programs. Electric charging technologies range from inexpensive Level 1 charging cords
that are plugged in a standard outlet at home and provide 3-5 miles for every hour of charging to Level 3
DC fast chargers that can provide a full charge in under an hour.
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The EV supply chain is similar to the supply chain for internal combustion engine powered vehicles. A
relatively small number of vehicle OEMs exist
and are supplied by a much larger number of
component and system manufacturers. Many
of the suppliers to ICE vehicle manufacturers
will continue to supply EV manufacturers.
However, a report by PwC titled “Merge
Ahead: Electric Vehicles and the Impact on the
Automotive Supply Chain” states that “the rise
of EVs poses a particular risk for auto suppliers.
Major systems that are essential to Internal
Combustion Engine vehicles are absent from EVs. Makers of exhaust systems, fuel systems, and
transmissions face the prospect of disruption as EVs become more mainstream. Those lacking financial
flexibility and digital wherewithal are likely to struggle the most. Although PwC expects that adoption
will grow at a modest pace for now, EVs’ share of the automobile market will likely begin to expand
more rapidly in the medium term. OEMs and suppliers alike should start preparing for that future
today”.
The supply chain for EV charging infrastructure appears to be similar to that of other electrical
equipment with a number of OEMs (for example, eighteen companies are listed on the EnergyStar Level
2 Charger list) that are supplied by component manufacturers. Other equipment to connect the charging
stations to the power grid include transformers, meters, conduits and electrical panels.
U.S. Industry Participants – The following is a sample of companies that are participants in various
segments of the electric vehicles sector. Southern Tier manufacturers may identify opportunities to
become suppliers to these companies or these companies may be models of how Southern Tier
manufacturers might enter this sector. Some of these manufacturers may also be targets to attract
production facilities to the Southern Tier.
-

-

-

Nearly all vehicle manufacturers have begun or have announced that they will build electric
vehicles. General Motors plans to spend $35 billion on electric and autonomous vehicles from
2020 to 2025 and will switch more U.S. assembly plant capacity to electric vehicles. Ford has
made similar announcements.
Tesla dominates the sale of U.S. made electric cars.
Rivian Automotive, a startup developing an electric pickup, SUV and delivery van, is backed by
$8B of investment from Ford, Amazon and others. Rivian is located in a former Mitsubishi
factory in Normal, IL and is reported to be in discussions with several states to locate a new auto
and battery production facility. https://rivian.com/
Other prominent startups with vehicles under development include Lucid Motors, Nikola Motor
Co., Faraday and others.
EV Charger manufacturers listed as Energy Star Certified Electric Vehicle chargers
https://www.energystar.gov/productfinder/product/certified-evse/results
EDF Renewable, which has several wind and solar projects in New York State, also manufactures
EV chargers and has an online supplier registration form https://www.edf-re.com/suppliers/
Seal & Design, located in Clarence, NY is an example of an established company that is
expanding sales of current and related new products to the EV industry. The company offers a
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wide range of solutions for protection of battery packs from extreme conditions of temperature,
vibration, fire, air and water. www.sealanddesign.com
Southern Tier Manufacturer Opportunities
Three of the Southern Tier manufacturers that replied to the Climate Technology Manufacturing Survey
indicated that they make products or have customers in the electric vehicle segment. The products
provided by these companies were each different – heat exchangers, electronic components and
assemblies, and epoxy materials. In addition, several Southern Tier manufacturers indicate on their
websites that they have customers in the automotive or transportation industry. The breadth of
materials, components and systems used in the transportation industry and the existing relationships of
many Southern Tier manufacturers increase the likelihood that this segment could have strong
potential.
The Western Southern Tier is also home to facilities of major transportation companies or
transportation component suppliers Cummins, Alstom, and TitanX. Elantas, which has a facility in Olean,
makes electrical insulation products that are used in EVs. The Tesla Model S carries 13 pounds of Elantas
products. https://www.oleantimesherald.com/news/former-solvay-cytec-industries-building-undernew-management/article_391bf92c-4750-11e7-99c3-4f09ce4237af.html. New Flyer of America, which
has a component manufacturing and assembly plant in Jamestown, manufactures electric buses at other
facilities. The NY City Transit Authority and Niagara Frontier Transportation Authority are customers
https://www.newflyer.com/bus/xcelsior-charge-ng/ . Siemens is a supplier of traction systems on the
New Flyer bus.
Although competition among regions to attract automotive facilities is intense, the Western Southern
Tier, working with New York State, could also consider efforts to attract companies that manufacture
vehicles or components, such as was done with New Flyer.
The U.S. Department of Energy Advanced Technology Vehicle Manufacturing Loan Program provides
funding to manufacturers of eligible vehicles, components or materials that support fuel economy
performance. Funds may be used to build new facilities or reequip, modernize, or expand existing
facilities. Eligible components include EV charging and alternative fuel vehicle fueling infrastructure
components. https://www.energy.gov/lpo/products-services/advanced-technology-vehiclesmanufacturing-loan-program
LED Lighting
The U.S. Department of Energy’s Report “2020 LED Manufacturing Supply Chain” provides detailed
information about the LED lighting market and supply chain, which is summarized below.
Over the last decade, the global lighting industry has seen a paradigm shift. Conventional lighting
sources such as incandescent, fluorescent, and high-intensity discharge are being replaced by solid-state
light-emitting diode (LED) technology. The U.S. Department of Energy’s “2020 Adoption of Light-Emitting
Diodes in Common Lighting Applications” study showed that, as of 2018, LED penetration was 29.8% for
indoor lighting and 51.4% for outdoor lighting in the United States. Additionally, DOE’s “Energy Savings
Forecast of Solid-State Lighting in General Illumination Applications” forecasts that LED lighting will
represent 84% of all lighting sales by 2035.
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The LED lighting supply chain is made up of three principal stages of LED products: LED die (also called
an LED chip), LED package (substrate, wire bond, lens, phosphor) and LED lamp or luminaire. LED
packages are mounted on printed circuit boards to serve as the light source for downstream lighting
products. Assembled with several other subsystems, such as drivers, optics, and heatsink/housing, the
LEDs are eventually assembled into a lamp or luminaire. Virtually no LED lamp manufacturing is taking
place in the U.S. today. Manufacturers indicated there is little opportunity to bring manufacturing of LED
die and LED packages to the United States. However, manufacturing potential in the United States
remains for the LED luminaire market. In 2019, the total size of the U.S. LED luminaire market was
estimated to be $10.2 billion.
Manufacturing capabilities in the sector include metal organic chemical vapor deposition for LED wafer
production, semiconductor manufacturing processes, electronics packaging, printed circuit board
manufacturing, driver manufacturing, electronic assembly, and optics.

U.S. Department of Energy 2020 LED Manufacturing Supply Chain, March 2021

The following are opportunities for increased U.S. presence within the LED lighting supply chain:
−
−
−
−

High-end LED luminaires, often with high variability in design, features, and customization
LED luminaires that require fast lead times while maintaining lower inventories
Niche market LED lighting products, such as UV and human-centric lighting
Using additive manufacturing and 3D printing techniques, developing tools and molds,
designing architectural luminaires, and fabricating luminaire components with fewer
process steps or more automation.
42

−

Manufacturers indicated that further R&D is needed to support these opportunities and will
be necessary to make these areas competitive in the United States.

U.S. Industry Participants – The following is a sample of companies that are participants in various
segments of the LED lighting sector. Southern Tier manufacturers may identify opportunities to become
suppliers to these companies or these companies may be models of how Southern Tier manufacturers
might enter this sector.
−

−

Domestic manufacturers of LEDs are Lumileds https://lumileds.com/ with a facility in
California and Cree LED https://cree-led.com/about/suppliers-contractors/supplierinformation-form
There is a large number of domestic luminare manufacturers including:
- Cree Lighting https://www.creelighting.com/about/supplier-information-form
- Eaton Corporation www.eaton.com
- GE Lighting www.gelighting.com

Southern Tier Manufacturer Opportunities
None of the Southern Tier manufacturers that replied to the Climate Technology Manufacturing Survey
indicated that they make products or have customers in the LED lighting segment.
There could be an opportunity to leverage the former facility, local workforce and suppliers of Truck-Lite
to attract or start a new LED manufacturing company in the region. Local companies that were or
continue to be suppliers to Truck-Lite may seek additional customers in the LED industry.
The Lighting Research Center at Rensselaer Polytechnic Institute is a New York State resource for lighting
research www.lrc.rpi.edu
Hydrogen and Fuel Cells
Green hydrogen is produced by a process called electrolysis that uses electricity generated by
renewables such as wind, solar or nuclear to split water into hydrogen and oxygen. The process is zero
carbon and gives very pure hydrogen, whereas other hydrogen production processes (grey, brown or
blue hydrogen) involve production from the conversion of natural gas or coal or may use energy from
non-renewable sources and require the use of carbon capture. Many believe that the future of green
hydrogen depends on the increased availability and reduced cost of wind and solar power. In addition to
being a fuel, green hydrogen can be a form of energy storage when it is created at times when the
supply of generated renewable power exceeds current demand and stored until needed.
Hydrogen has many current and future uses including as chemical feedstock for industrial products and
processes such as ammonia, steel production, fertilizer and synthetic fuels; fuel cell electric vehicles
(especially long haul trucking); process heat for cement and other industrial processes; building heat;
and power generation (providing flexibility to the grid). Hydrogen can be combusted in the same
manner as natural gas, gasoline and other fuels but with no carbon dioxide emission or can be used in a
fuel cell to produce electricity.
The use of green hydrogen is currently small, with only approximately US$365 million invested in
projects to date, but Wood Mackenzie projects a 1,272% increase in the capacity of electrolyzers by
2025. Many analysts believe that green hydrogen has huge potential and is getting close to being able to
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scale commercially while others believe the risk and time to a scalability is higher. The U.S. Department
of Energy’s Energy Earthshots Initiative includes the “Hydrogen Shot”, launched in June 2021, which
seeks to reduce the cost of clean hydrogen by 80% to $1 per kilogram in one decade. The Department
of Energy cites the opportunity for at least a 5-fold increase in clean hydrogen use and $140 billion in
revenues and 700,000 jobs by 2030.

U.S. Department of Energy Hydrogen Program Plan, November 2020

Despite green hydrogen’s current small market acceptance and need for technical improvements, a
large number of major companies are developing and beginning to sell electrolyzers, fuel cells or other
products for the hydrogen market. The Rochester, NY region is home to facilities of two significant
participants in the hydrogen sector – Plug Power and Hyzon Motors.
The green hydrogen sector consists of hydrogen production, hydrogen storage and transportation, and
fuel cells. Many of the major global companies that participate in this sector are involved in all three
segments.
−

Green Hydrogen Production – green hydrogen is primarily produced through electrolysis,
with three primary technologies: alkaline, proton-exchange membrane (PEM), and solid
oxide electrolysis. Electrolyzers can range in size from small, appliance-size equipment that
is well-suited for small-scale distributed hydrogen production to large-scale, central
production facilities. Electrolyzers consist of an anode and a cathode separated by an
electrolyte. The types of electrolyzers function in different ways, mainly due to the different
electrolyte material involved and the ionic species it conducts. The electrolyte may be a
solid specialty plastic material, a liquid solution of sodium or potassium hydroxide, solid
alkaline exchange membrane, or a solid ceramic material. Other green hydrogen production
technologies that use thermal or light energy are also being researched. The electrolyzer
supply chain consists of electrolyzer manufacturers, suppliers of balance-of-plant
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−

−

components and subsystems such as power electronics and purification systems, anodes,
cathodes, membranes and separation materials, and catalysts.
Hydrogen Delivery and Storage – hydrogen may be transported in various forms, including
as a gas in pipelines and high-pressure tube trailers, as a liquid via tanker trucks, and using
chemical or material hydrogen carriers. Technologies for dispensing hydrogen depend on
how the hydrogen is transported, stored, and utilized. Pipelines are often steel but novel
materials such as fiber reinforced polymer piping are also being developed. Chemical
hydrogen carriers are liquid or solid-phase materials that can chemically bond with
hydrogen to “carry” it at low-pressure and near-ambient temperatures and release the
hydrogen on demand. Carriers include ammonia and toluene. Storage tanks are typically
constructed of all-metal or composite-overwrapped pressure vessels. Compounds used for
material-based storage include metal hydrides, adsorbents, and chemical hydrogen storage.
Various equipment is used to pressurize, cool and/or purify, and dispense hydrogen.
Components include hoses, seals, pumps, and materials that are compatible with hydrogen
at high pressures and low temperatures.
Fuel Cells – are similar in design to electrolyzers. In fact,
some reversible electrolyzers are under development.
Components are positive and negative electrodes separated
by an electrolyte or membrane. Fuel cells consist of
individual cells that can be stacked together to increase
capacity. Fuel cell technologies include polymer electrolyte
membrane (PEM), solid oxide, alkaline and others. Balanceof-plant components such as compressors, blowers and
power electronics and materials are also similar to those used
in electrolyzers.

U.S. Industry Participants – The following is a sample of companies that are participants in various
segments of the green hydrogen and fuel cell sector. Southern Tier manufacturers may identify
opportunities to become suppliers to these companies or these companies may be models of how
Southern Tier manufacturers might enter this sector. Some of these manufacturers may also be targets
to attract production facilities to the Southern Tier.
−

−

Plug Power www.plugpower.com (Latham, NY) provides a broad range of hydrogen fuel cell
solutions across a broad spectrum of transportation, aerial and stationary applications. The
company’s product line includes multiple models of fuel cells, fuel cell engines, electrolyzers
and hydrogen fueling stations. Plug Power has five manufacturing facilities in the US,
including Latham and Rochester, NY, and is the world’s largest supplier and user of liquid
hydrogen. In January 2021 Plug Power announced that Rochester has been selected to host
the company’s PEM stack and electrolyzer Innovation Center. Expected online by mid-2021,
the Innovation Center is a significant expansion in the company’s production and
manufacturing capabilities for fuel cells and electrolyzers. In February 2021 Plug Power
announced construction of a new state-of-the-art green hydrogen production facility and
electric substation in the New York Science, Technology and Advanced Manufacturing Park
in Alabama, NY, which would be North America’s largest green hydrogen production facility.
Bloom Energy https://www.bloomenergy.com/bloomelectrolyzer/
45

−

−

−

−

−

−

Cummins https://www.cummins.com/new-power produces electrolyzers and fuel cells and
recently entered a joint venture with hydrogen storage company NPROXX
https://www.nproxx.com/
Hyzon Motors https://hyzonmotors.com is a global supplier of hydrogen fuel cell powered
commercial vehicles, including heavy duty trucks, buses, and coaches. Hyzon recently
moved its headquarters from Singapore to the former GM fuel cell facility in Honeoye Falls,
NY and plans to build Rochester into a fuel cell manufacturing plant. Hyzon’s core
competency is PEM fuel cell modules/systems and key related components and it works
with vehicle component/system manufacturing partners including Ford, Dana, Worthington,
DAF, Detroit Chassis, Freightliner & others as suppliers of chassis, cabs, eAxles, thermal
modules, battery packs, parts for hydrogen storage tank systems and other components.
Hyzon has also announced a joint venture to develop a network of 100 waste-to-hydrogen
production facilities.
General Motors has been developing hydrogen fuel cells for over 50 years. GM’s Hydrotech
fuel cell power cubes can be used in a wide range of applications including marine, earthmoving and mining equipment, locomotives, and power generators. www.gmhydrotec.com.
GM recently announced that it will supply Hydrotech fuel cell power cubes to Navistar for
use in its production model fuel cell electric vehicle, to Nikola for semi trucks and to Wabtec
for locomotives.
Baker Hughes has a wide range of technologies including hydrogen compressors used in
green H2 plants and hydrogen and mixture fueled turbines
https://www.bakerhughes.com/suppliers
Cobey, Inc. www.cobey.com is a Buffalo company that designs and manufactures custom
engineered products such as lube oil consoles, dry gas seal panels, rundown tanks, rotating
compressor equipment packages and auxiliary equipment for the petrochemical, energy, oil
& gas, and air separation industries. Cobey has added customers in the hydrogen
production, fuel cell, geothermal, renewable natural gas, methane recapture, compressed
air energy storage and hydroelectric turbine markets.
Air Products, Air Liquid, Praxair, Linde and Chart Industries are major participants in
hydrogen transportation and storage.

Southern Tier Manufacturer Opportunities
None of the Southern Tier manufacturers that replied to the Climate Technology Manufacturing Survey
indicated that they make products or have customers in the green hydrogen or fuel cell segment, but
several local companies may have the capabilities to supply materials, components, and systems for
electrolyzers, fuel cells and hydrogen transmission and storage.
The technical capabilities in ceramics and materials at Alfred University could be an opportunity for an
existing company or startup in the Southern Tier to develop materials and components needed by this
sector.
The U.S. Department of Energy has included approximately $400 million in the President's Fiscal Year
(FY) 2022 Budget Request to fund opportunities and other activities to help meet Hydrogen Shot goals.
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Geothermal Heat Pumps
Geothermal heat pumps (GHPs), sometimes referred to as GeoExchange, earth-coupled, ground-source,
or water-source heat pumps, have been in use since the late 1940s. The U.S. Department of Energy
states that there are approximately 50,000 geothermal heat pumps installed in the United States each
year. According to Grandview Research, the global geothermal heat pumps market size was valued at
USD 9.4 billion in 2019 and is expected to grow at a compound annual growth rate (CAGR) of 7.2% from
2020 to 2027. Grandview also states that the U.S. is one of the prominent markets for a geothermal
heat pump. Increasing carbon emission and fluctuating energy prices led the consumers to use
renewable heat sources, which is expected to drive the product demand in the country.

U.S. Industry Participants – The following is a sample of companies that are participants in the heaty
pump sector. Southern Tier manufacturers may identify opportunities to become suppliers to these
companies or these companies may be models of how Southern Tier manufacturers might enter this
sector.
-

-

There are many heat pump manufacturers including Trane, Vaillant, Viessmann, Glen Dimplex,
Stiebel Eltron, Bosch Thermotechnology, Danfoss, Daikin, Carrier, NIBE, MODINE, Bard
Manufacturing http://www.bardhvac.com/ , Bryant Heating & Cooling Systems, Bard HVAC,
Green Planet Supply Technologies, WaterFurnace, ClimateMaster, Earthlinked Technologies,
Spectrum, Dandelion and Mitsubishi Electric. These companies generally make other HVAC
products as well.
ECR International, with headquarters in Utica and a facility in Dunkirk, manufactures water
source heat pump consoles under the Retroaire brand https://emiretroaire.com/products
Components include piping, heat exchangers, compressors, motors, controls, ductwork, valves
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-

Installers use drilling and excavating equipment, drilling bits and supplies and pipe
Materials include refrigerants, sheet metal, coatings, insulating materials

Southern Tier Manufacturer Opportunities
One of the Southern Tier manufacturers that replied to the Climate Technology Manufacturing Survey
indicated that they make products or have customers in the geothermal segment. Several local
companies may have the capabilities to supply materials, components, and systems.
Longer-Term Potential Opportunities
Many technologies with promising climate and commercial potential are in early-stage development.
Opportunities to participate in these segments appear to be limited to companies with subject matter
expertise and R&D and commercialization capabilities. The more prominent of these technologies are:
1. Carbon Capture/Carbontech Development/Carbon-to-Value.
This segment is developing technologies to capture waste and atmospheric carbon and to store
it or utilize it to develop valuable products. In April 2021, NYSERDA announced $10 million to
launch the Carbontech Development Initiative, a program to establish New York State as a
world-class hub of carbon-to-value research, technology transfer and commercialization. New
York State is seeking proposals from organizations to design and operate this new entity, which
will build out programming, secure sources of funding and engage industry participants who
possess the necessary knowledge, technology and vision. An organization will be selected to
develop support for emerging technologies and award grants to advance technologies that
capture existing carbon or lower carbon emissions and transform this carbon into useful
products. A similar program, the Carbon to Value Initiative https://www.c2vinitiative.com/ was
recently launched by Greentown Labs, the Urban Future Lab and Fraunhofer USA.
2. Long-duration energy storage.
Defined as systems that can store energy for more than 10 hours at a time – would support a
low-cost, reliable, carbon-free electric grid. Cheaper and more efficient storage would make it
easier to capture and store clean energy for use when energy generation is unavailable or lower
than demand. The DOE’s Energy Earthshot Initiative includes the “Long-Duration Storage Shot”
Storage shot fact sheet_071321_ final.pdf (energy.gov) that aims to accelerate breakthroughs
that store electricity generated by clean energy that the agency expects to come onto the grid
over the next few years. The storage initiative has a target to reduce the cost of grid-scale
energy storage by 90% and will consider all types of technologies, including electrochemical,
mechanical, thermal, chemical carriers, or any combination with the potential to meet duration
and cost targets for grid flexibility. Currently, pumped-storage hydropower is the largest source
of long duration energy storage on the grid. NYSERDA recently announced the availability of up
to $12.5 million to support innovative and under-utilized long duration energy storage solutions
in hydrogen, electrical, mechanical (pumped hydro and compressed air/gas, gravity or
geomechanical), chemical, and thermal electric energy storage.
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9. Resources for Businesses
Grants
The following is a compilation of Climate Technology-specific grants and financial incentives
referenced in this Market Study which may be available. Specific programs may change and
these organizations may also offer new funding programs from time to time.
In addition to these Climate Technology-specific resources, manufacturers in the western
Southern Tier should take advantage of the financing and assistance programs offered by their
Municipality, County, Industrial Development Agencies and New York State.
-

Jamestown Board of Public Utilities “SC-6” or “Flex Rate” program
https://www.jamestownbpu.com/185/Economic-Development
National Grid Strategic Economic Development Program
www.shovelready.com/grants.asp
NYSEG and RG&E’s Economic Development Outreach Program
https://www.lookupstateny.com/wps/portal/lookupny/developmentprograms
New York Power Authority https://services.nypa.gov/services/incentives/incentivesgrants
NYSERDA Innovative Market Strategies Program www.nyserda.ny.gov/AllPrograms/Programs/Innovative-Market-Strategies
NYSERDA Industrial Programs www.nyserda.ny.gov/All-Programs/Programs/IndustrialPrograms
NYSERDA NextGen HVAC funding opportunity www.nyserda.ny.gov/AllPrograms/Programs/Advanced-Buildings
USDA Business Programs www.rd.usda.gov/programs-services/all-programs/businessprograms
U.S. Department of Energy Advanced Technology Vehicles Manufacturing Loan Program
https://www.energy.gov/lpo/products-services/advanced-technology-vehiclesmanufacturing-loan-program

Technical and Climate Technology Business Resources
-

76West Clean Energy Competition https://www.nyserda.ny.gov/AllPrograms/Programs/76west
Advanced Energy Research and Technology Center (AERTC) at Stony Brook University
www.aertc.org
Center for Advanced Ceramic Technology at Alfred University www.alfred.edu/cact
Center of Excellence in Environmental and Energy Systems at Syracuse University
(SyracuseCoE) https://syracusecoe.syr.edu
Emerging Cleantech Opportunity Incubator operated by LaunchNY
https://launchny.org/eco-incubator
Lighting Research Center at Rensselaer Polytechnic Institute www.lrc.rpi.edu
New Energy Nexus - “The Clean Fight: Bringing NY’s Best New Energy”
www.newenergynexus.com
New York Battery and Energy Storage Consortium (NY-BEST) https://ny-best.org
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-

NYSERDA Empire Building Challenge www.nyserda.ny.gov/AllPrograms/Programs/Empire-Building-Challenge/Join-the-Challenge
NYSERDA Entrepreneurs-in-Residence Program https://www.nyserda.ny.gov/AllPrograms/Programs/Entrepreneurs-in-Residence-Program
NYSERDA-funded REV Connect https://nyrevconnect.com/
Scale For ClimateTech https://forclimatetech.org/
Southern Tier Clean Energy Incubator in Binghamton
https://southerntierincubator.com/sci
Venture Creations Incubator at Rochester Institute of Technology
https://www.rit.edu/research/vc
NY-Battery & Energy Storage (NY-BEST) BRIDGE Program https://ny-best.org/page/NYBestBridgeProg
Fredonia Technology Incubator at SUNY Fredonia
www.fredonia.edu/about/offices/fredonia-technology-incubator
The Business Network for Offshore Wind’s “Offshore Wind Supply Chain Connect”
www.offshorewindus.org/supplychain/
NYSERDA Offshore Wind Supply Chain Database https://data.ny.gov/EnergyEnvironment/NYSERDA-New-York-Offshore-Wind-Supply-Chain-Datase/tb54-h6gg/data
New York Power Authority Procurement Opportunities
https://www.nypa.gov/procurement
New York State Contract Reporter https://www.nyscr.ny.gov/

10. Market Study Methodology
The activities undertaken to develop this report were:
-

-

-

-

Defined segments within the Climate Technology sector that appear to have the most potential
for growth and participation by Southern Tier manufacturers.
Using available published reports, articles and databases, compiled information about the
segments selected to include market size, projected growth, key companies participating in the
segment and geographic concentration.
Developed a database consisting of a significant subset (72 companies) of the manufacturers in
the Western Southern Tier that appeared to have the most potential to participate in the
Climate Technology manufacturing sector based on information found on their websites about
their products, capabilities and industries served.
Developed a survey to determine whether the respondents currently manufacture products
used in the Climate Technology sector, the segments of the Climate Technology sector that they
serve, information about their supply chain, and reasons/barriers that prevent them from selling
to the Climate Technology sector. Companies were contacted multiple times, if necessary, via
email and telephone. Twenty-one companies completed and returned the survey.
Identified and attempted to contact 22 companies, organizations or individuals that are involved
in the Climate Technology sector to solicit their opinions about opportunities for Southern Tier
manufacturers and how the manufacturers can best pursue these opportunities. 13 interviews
were conducted.
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-

-

Forwarded requests received from the National Manufacturing Extension Partnership’s Supplier
Scouting program seeking potential providers on a Small Wind Turbine Tower Manufacturing
Opportunity to six Southern Tier Manufacturers and a Battery Module/Pack Housing
Manufacturing Opportunity to three Southern Tier Manufacturers. One company replied to the
request for the Battery Module/Pack Housing opportunity. Also unsuccessfully tried to identify a
regional manufacturer with capabilities to respond to a request for the production of carbon
fiber/composite blades for small wind turbines.
Identified main segments of the supply chains of the major Climate Technology sectors and
examples of companies that participate in these segments.
Identified general capabilities required of manufacturers to serve these segments.
Identified examples of Upstate New York companies that participate in the Climate Technology
sector.
Developed a list of Southern Tier manufacturers that appear to have or could develop products
used by various segments of the Climate Technology sector.
Identified strategies that the Southern Tier may undertake to attract and grow Climate
Technology manufacturers in the region.
Identified Climate Technology-focused resources and programs available to manufacturers in
the region.

11. Summary of Southern Tier Manufacturer Survey Results & Interviews
Manufacturer Survey Results - Twenty companies responded to the Southern Tier Climate
Technology Manufacturing Survey. A summary of the information received:
a. Nine companies stated that they currently manufacture a product used in the Climate
technology sector.
b. These products include fabricated metals, system components, structural components,
erosion protection tape, assemblies, insulators, materials, and dies.
c. Climate Technology segments served include wind, solar, electricity transmission,
hydropower, energy storage/batteries, electric transportation, biofuels and geothermal.
d. Most respondents have been making the product for at least five years. Some have been
making the product for decades. Two are relatively new to the sector (1-3 years).
e. Customers served are generally not limited to a geographic region.
f. Supplies purchased by these manufacturers are primarily metals and chemicals. These
materials are purchased from New York State suppliers if available, but some specialty
materials are not available locally.
g. Of the companies not currently selling to the Climate Technology sector, six stated that their
product is not needed by that sector, four stated that they have considered selling to the
Climate Technology sector but have not identified potential customers and three stated that
they have not considered selling to the Climate Technology sector.
h. Reasons cited as barriers to selling to the Climate Technology sector were lack of awareness
of potential customers/lack of marketing resources (10 companies), cost disadvantage
(including freight due to distance from customer) (8 companies), workforce availability (5
companies), capacity constraints (2 companies), and trade agreements (1 company).
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i.

Respondents generally indicated that they would like to find opportunities to sell their
existing products or similar products to the Climate Technology sector.
j. Suggestions about how local government or economic development organizations might
help companies increase sales to the Climate Technology Sector were: assistance with
market research and awareness (5 companies), funding for capital expenditures (2
companies), information about upcoming projects and who to contact for bidding (1
company), support for the adoption of green/sustainable energy (1 company), tax incentives
for labor, equipment and materials (1 company) and an incubator for Climate Technology
startups (1 company).
k. Nine companies indicated that they would consider participation in a study to assess how
their company might increase sales to the Climate Technology sector, five stated “no” and
seven stated “maybe”.
Industry Participant Interviews – Thirteen interviews were conducted with individuals from a solar
project developer, Engineering, Procurement and Construction (EPC) company for renewables
projects, hydrogen compression equipment manufacturer, industry trade groups, government
agencies and economic development organizations. All who were interviewed were positive about
the growth of the Climate Technology sector as a whole. There was no consensus that specific
sectors had the most potential, particularly regarding manufacturing opportunities for Southern Tier
companies. The impact of government policy and funding/subsidies was also frequently cited as a
factor that will impact the growth of various sectors. The most frequent comment was that
Southern Tier manufacturers will need to demonstrate the ability to compete effectively to win
business in the Climate Technology sector.
12. Information sources
Overall Industry Data
“Clean Power Annual 2020”. American Clean Power Association.
https://cleanpower.org/resources/types/reports/
“Generation and Storage Capacity Update”. Edison Electric Institute. June 2020 www.eei.org
“Sustainable Energy in America 2021 Factbook”. Bloomberg Finance L.P. and the Business Council for
Sustainable Energy.
IBISWorld. “US Industry (NAICS) Report 22112 Electric Power Transmission in the US”. John Madigan.
October 2020.
International Renewable Energy Agency. www.irena.org/Statistics
International Renewable Energy Council. https://irecusa.org/
Open Energy Information OpenEI energy information, data and resources.
https://openei.org/wiki/Main_Page
New York State Energy Research & Development Authority (NYSERDA) www.nyserda.ny.gov
U.S. Energy Information Administration Statistics & Analysis https://www.eia.gov/
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U.S. Department of Energy Office of Scientific and Technical Information www.osti.gov
U.S. Department of Energy Office of Energy Efficiency & Renewable Energy Publication and Product
Library https://www1.eere.energy.gov/library/default.aspx
“Wages, Benefits, and Change, A Supplemental Report to the 2020 U.S. Energy and Employment
Report”. BW Research Partnership, The National Association of State Energy Officials, and The Energy
Futures Initiative. www.usenergyjobs.org
Battery Storage
“A Circular Economy for Lithium-Ion Batteries Used in Mobile and Stationary Energy Storage: Drivers,
Barriers, Enablers, and U.S, Policy Considerations”. Taylor Curtis, Ligia Smith, Garvin Heath, and Heather
Buchanan. National Renewable Energy Laboratory. https://www.nrel.gov/docs/fy21osti/77035.
Battery Council International. https://batterycouncil.org/
NAATBatt Lithium-ion Battery Supply Chain Database www.nrel.gov/transportation/li-ion-batterysupply-chain-database.html
“Executive Summary National Blueprint for Lithium Batteries 2021-2030”. Federal Consortium for
Advanced Batteries. www.energy.gov/eere/vehicles
“Extract: Global energy storage outlook H1 2021”. Wood Mackenzie. March 2021. www.woodmac.com
“U.S. Energy Storage Monitor Q4 2020 Executive Summary”. Wood Mackenzie Power &
Renewables/U.S. Energy Storage Association. December 2020. www.woodmac.com
IBISWorld. “US Industry (Specialized Report OD4499 Lithium Battery Manufacturing”. Sean Egan.
December 2020.
IBISWorld. “US Industry (NAICS) Report 33591 Battery Manufacturing in the US”. Derek Longhini. March
2021.
“The Supply Chain for Electric Vehicle Batteries”. Coffin, David and Jeff Horowitz. Journal of International
Commerce and Economics. December 2018. https://www.usitc.gov/journals.
Solar Power Generation
“Expanding the Photovoltaic Supply Chain in the United States: Opportunities and Challenges”. National
Renewable Energy Laboratory. July 2019 www.nrel.gov/publications
U.S. Department of Energy, Office of Energy Efficiency & Renewable Energy, Solar Energy Technologies
Office https://www.energy.gov/eere/solar/solar-energy-technologies-office
“Overview of the Solar Energy Industry and Supply Chain”. Prepared by Stone & Associates for the
BlueGreen Alliance. January, 2011. https://www.bgafoundation.org/wpcontent/uploads/2016/08/Solar-Overview-for-BGA-Final-Jan-2011.pdf
“Shining a New Light on Solar Module Assembly”. Austin Weber. Assembly Magazine, August 3, 2020.
https://www.assemblymag.com/articles/95805-shining-a-new-light-on-solar-module-assembly
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Solar Energy Industries Association www.seia.org/solar-industry-research-data
“U.S. Solar Market Insight Report”. SEIA/Wood Mackenzie. September 2021. www.seia.org/researchresources/solar-market-insight-report-2021-q3
“U.S. Solar Photovoltaic Manufacturing: Industry Trends, Global Competition, Federal Support”. Platzer,
Michaela D., Congressional Research Service. January 27, 2015. https://sgp.fas.org/crs/misc/R42509.pdf
Wind Power Generation
Great Lakes Wind Feasibility Study www.nyserda.ny.gov/Great-Lakes-Wind-Feasibility-Study
“U.S. Wind Energy Manufacturing and Supply Chain: A Competitive Analysis”. Global Wind Network.
June 15, 2014. https://www.energy.gov/eere/downloads/us-wind-energy-manufacturing-supply-chaincompetitiveness-analysis
U.S. Department of Energy, Office of Energy Efficiency & Renewable Energy, Wind Energy Technologies
Office https://www.energy.gov/eere/wind/wind-energy-technologies-office
“2018 Wind Technologies Market Report”. U.S. Department of Energy Office of Energy Efficiency and
Renewable Energy.
“2019 Distributed Wind Data Summary”. Orrell, Alice. Pacific Northwest National Laboratory. August,
2020. www.pnnl.gov/distributed-wind
“Small Wind Guidebook”. https://windexchange.energy.gov/small-wind-guidebook
“Wind Energy Industry Manufacturing Supplier Handbook”. American Wind Energy Association, Blue
Green Alliance, Global Wind Network. 2011. https://www.bgafoundation.org/news/wind-energyindustry-manufacturing-supplier-handbook/
Hydropower
U.S. Department of Energy, Office of Energy Efficiency & Renewable Energy, Water Power Technologies
Office https://www.energy.gov/eere/water/water-power-technologies-office
“U.S. Hydropower Market Report”. U.S. Department of Energy, Office of Energy Efficiency & Renewable
Energy, Water Power Technologies Office. January 2021.
https://www1.eere.energy.gov/library/default.aspx
IBISWorld. “US Industry (NAICS) Report 22111c Hydroelectric Power in the US”. Kush Patel, December
2020
Sustainable Materials and Products
IBISWorld. “US Industry (NAICS) Report NN005 Sustainable Building Material Manufacturing in the US”.
Kush Patel, January 2021.
Energy Efficiency Products Database https://Buildingclean.org
Energy Efficiency/Conservation Products
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U.S. Department of Energy, Office of Energy Efficiency & Renewable Energy, Building Technologies Office
https://www.energy.gov/eere/buildings/building-technologies-office
U.S. Department of Energy, Office of Energy Efficiency & Renewable Energy, Advanced Manufacturing
Office https://www.energy.gov/eere/amo/advanced-manufacturing-office
Electric Vehicles & Charging Infrastructure
U.S. Department of Energy, Office of Energy Efficiency & Renewable Energy, Vehicle Technologies Office
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