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SOLAR ENERGY SUPPLY CHAIN

The Northeast Ohio Region’s manufacturing legacy is
undeniable —and so is its future. We are building on @
strong foundation to advance industry 4.0 technologies.

Northeast Ohio has a skilled workforce and supply chain
to support the solar energy market. The U.S. offers a
significant market opportunity, and Northeast Ohio has
the transportation assets and location to serve over 60%
of the population within a one-day drive. Northeast Ohio
saw three times more solar energy supply chain leads in

2023 compared to 2021 and 2022. It's an active sector
highlighting a significant need for large, adaptable sites
with robust utility infrastructure and specialized facilities.
Key trends include the preference for proximity to highways,
safe distances from residential areas, and industrial zoning
for hazardous materials. Companies seek sites with higher
capacity power, 24x7 operational capability, and specific
building features like load-bearing ceilings and wider
column spacing.

SUPPLY CHAIN SEGMENTS

Solar Cell Manufacturing, Solar Module Assembly, Solar
Glass Manufacturing, Solar Racking Manufacturing, Solar
Panel Manufacturing, Solar Panel Silicon Ingot and Wafer
Manufacturing

POTENTIAL IMPACT
641 new jobs, $48M in associated payroll, and $368M in
capital investment (using trim mean of 20%).

PHYSICAL ATTRIBUTES OF THE SITE/BUILDING

« Stronger preference for Existing Buildings (41%) or Land
and Building (35%)

- Prefer single tenant buildings

- 6" minimum floor thickness

- Ceilings must have load bearing capacity

- Ceiling heights mostly between 26" - 30'

- Site Size Distribution: 30 acres (1), 70-100 acres (5), 135-
180 acres (3)

- Building Size Distribution: 20K SF (1), 200-250K SF (4),
400-700K SF (7), 2M SF (7).

« 3 requests specified requirements for future expansion
potential.

«53% requested Phase | or Il reports & 47% requested
geotechnical reports.

LOCATIONAL NEEDS

« Proximity to highways and a port are important.

« More often sensitive to rail and / or rail service is not
commonly requested.

EXPLORE YOUR OCCUPATIONAL
COMPETITIVENESS

Site boundary maps are essential for defining your site's
location and boundaries. This is critical for marketing and
site selection purposes. A well-defined boundary map helps
prospective companies or site consultants visualize the area
available for development.
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« Requirements to avoid adjacent residential uses and other
safety-related conditions.

OPERATIONAL NEEDS

« Preference for industrial zoning with permitted hazardous
chemical and gas uses.

« Chemical Storage: 4 requests had specific requirements
for chemical storage.

« 5 requests indicated the need for 24x7 operational
capability.
« Preference for sites with no height restrictions.

UTILITIES

« Preference for sites with water usage mainly for cooling
purposes.

« Electric Demand Breakdown: < 20 MW (18%), 35-80 MW
(29%), 100+ MW (35%), unknown (18%).

« 23% of requests inquire about renewable energy.

« Average request of about 2 MGD for water requirements.
Distribution: < TMGD (4), 1-2 MGD (2), 2-3 MGD (4), >
4MGD (4)

« Some water may be used for cooling.

- Wastewater average requirement of about 1.3 MGD.
Distribution: <150,000 GPD (4), 800,000 - 1M GPD (1), 1-2
MGPD (4), 2.5-4 MGPD (4).

- Gas: gas requirements were very infrequently reported.

HOW TO MAKE ONE

Creating basic site y maps can be done using Google My
Maps, Google Earth and through your ZoomProspector
account. Your County Auditor’s website may also help

identify parcel lines and confirm acreage.




LEADS UNDER 30 ACRES

We can analyze the Developing Opportunities data in
multiple ways beyond Industry.

This sheet focuses on opportunities that need under 30
acres, highlighting the flexibility and attractiveness of
smaller sites to various industries and sectors. Small site
requests increased in 2023 to 30% of all leads up from 10%

of leads in 20271 and 2022. As of August 2024, there are 189
sites on the market that can accommodate a less than 30-
acre project. By analyzing these leads, we provide insights
relevant to diverse potential developments, ensuring that
sites under 30 acres are well-prepared to meet market
demands.

VARIETY OF INDUSTRY SUPPLY CHAINS

Advanced Manufacturing (16), Food (3), Automotive (2),
Energy & Petrochemicals (2), Aerospace (1), Healthcare (1),
Information Services (1).

POTENTIAL IMPACT

198 jobs & $161M fixed asset investment (trim means used).
Multiple leads referenced an interest in places with visible
public and private investment around the site.

PHYSICAL ATTRIBUTES OF THE SITE/BUILDING

« 54% prefer to purchase or lease an existing building,
however the majority are open to sites if buildings aren’t
available - just 24% of leads were seeking buildings only.

- Spec development (renovation or new construction) can
provide a competitive edge, enhancing site attractiveness.
For those not interested in speculative construction, having
shovel-ready sites with completed due diligence and utility
plans improves competitiveness.

« 73% requested Phase | or Il reports & 35% requested
geotechnical reports.

« Ceiling height: Trim mean of 34" Most are between 24-32".
LOCATIONAL NEEDS

« 50% required or preferred rail.
« 77% requested specific zoning information.
« 31% requested info on distance to residential.

« Proximity to the workforce is key evidenced by a focus on
proximity to public transit.

RAVENNA, OHIO
CASE STUDY

In 2021, LG Chem chose Ravenna, Ohio, to establish a new
ABS compounding plant and technical center to serve the
North American market. With an investment of over $85
million, the project will create 72 jobs. Ohio competed
against other states for this attraction opportunity, which
began as a site search and culminated in LG Chem's
purchase of a 23-acre site. The company completed
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OPERATIONAL NEEDS

« Only 19% of leads referenced hours of operation.

« Companies that desire proximity to place also desire
buffer areas to residential, compatible neighboring uses,
and zoning.

UTILITIES

« Electric Demand Breakdown: > 3 MW (15%), 3-10 MW
(15%), 10-25 MW (19%), 25+ MW (8%), did not report
requirements (39%).

« Power Preferences: Seeking redundant power (34% vs.
39% for all leads) and fewer requests for renewable
energy (15% vs. 35% for all leads).

« Water Demand: Average requirement of 481k GPD, with
50k GPD (12%), 50-250k GPD (27%), 250-750k GPD (8%),
750k-2M GPD (8%), over 2M GPD (4%), no process use
(12%), and unspecified (31%).

« Sewer Demand: Average requirement of 169k GPD, with
under 50k GPD (23%), 50-250k GPD (19%), 250-750k
GPD (4%), over 750k GPD (4%), no process use (4%), and
unspecified (46%).

« Gas info varies within the report due to differing
measurements of MCF/hour, day, month, or year
depending on the project.

construction and celebrated with a ribbon cutting this
summer. They have since initiated operations, marking a
strong economic win in a compact footprint. This project
underscores the value of smaller sites, with LG Chem
making a lasting commitment to the region and setting the
stage for future growth and investment.
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RAIL SERVED

Ohio has 10 major rail yards and 13 intermodal terminals,
the second highest number in the U.S., and has the fourth
largest network of operating railroads in the nation.

The state’s 5,388 miles of active freight rail is No. 3 in

the U.S., and Ohio has four Class 1 rail-based suppliers:
CSX, Norfolk Southern, Canadian Pacific, and Canadian
National. Ohio also has the Class 2 Wheeling

& Lake Erie and 45 shortline railroads. Northeast Ohio

has the highest concentration of rail service in Ohio,

with intermodal terminals in Akron, Canton, Cleveland,
Lorain/Elyria, and Mansfield. Demand for rail-served sites
continues to grow, with 35% of all leads in 2023 preferring
sites with direct rail access, up from 18% in 2022 and 16%

in 2021, reflecting a clear upward trend in rail demand.
Ohio's expansive 5,388 miles of active freight rail ranks third
in the U.S., supporting a vast and efficient transportation
network. Northeast Ohio is strategically positioned to meet
the diverse needs of industries requiring rail access. This
analysis provides insights into the key attributes, utilities,
and due diligence requirements for rail-served sites,
ensuring the region’s readiness and competitiveness in
attracting rail-served industrial investments.

Significant demand exists for both small (under 30 acres)
and large (over 100 acres) rail served sites in NEO. Single
tenant buildings are highly desirable with 81% of rail leads
requesting sole use.

INDUSTRY CLUSTERS

Rail-served site leads are primarily from the auto sector
(mostly EV battery-related) and advanced manufacturing
(metals manufacturing), with additional interest from the
food, shale energy (plastics or chemical manufacturing),
and aerospace & aviation sectors.

DUE DILIGENCE REQUESTS

Rail-served site leads require more due diligence than all
leads, with higher requests for Phase I/11 (80% vs. 71%),
geotechnical reports (71% vs. 65%), easements and ROW
(29% vs. 22%), and zoning information (81% vs. 73%). The
need for a higher level of due diligence is likely due to the
lack of new rail-served sites in the United States. Nearly all
rail-served sites had a prior use.

Companies prioritize sites with existing rail infrastructure,
even if it needs to be upgraded, as opposed to a site that
needs to install new track. This is primarily due to time, cost,
and uncertainty with installing new track.
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UTILITIES

« Electric Demand: Average of 163 MW (trim mean 85 MW),
with 26% requiring over 100 MW, 23% between 10-25
MW, 16% between 3-10 MW, 13% between 25-100 MW,
and 19 % unspecified.

« Water Demand: Average of 1.TM GPD (trim mean 703k
GPD), with 26% requiring over 750k GPD, 16% between
50k-250k GPD, 16% between 250k-750k GPD, 10% under
50k GPD, 23% unspecified, and 9.6% with no process use.

« Sewer Demand: Average of 397k GPD (trim mean 296k
GPD), with 23% requiring 250k-750k GPD, 19% under 50k
GPD, 13% between 50k-250k GPD, 3% over 750k GPD, 32%
unspecified, and 6% with no process use.




RAIL SERVED
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Rail spur conceptual design assists companies with uncertainty and risk for end users. Many rail operators will
visualizing how spurs can navigate topography, wetlands, help you do this for priority sites.
and other site constraints. Conceptual track plans reduces See our page on Rail in the Site & Location Analysis Toolkit
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METALS MANUFACTURING

Cleveland & Northeast Ohio rock more than one type of
heavy metal. The region offers an exceptional distribution
infrastructure and a talented workforce of more than
57,000 individuals trained in metal production and
fabrication.

With more than 1,700 establishments representing every
link in the supply chain, Northeast Ohio offers limitless
opportunities to serve the industry. Exploring opportunities
in the metals manufacturing space in the NEO region
reveals a significant need for large sites, high utility
demands, and the ability to construct specialized facilities.

Metals manufacturing leads require gas more frequently,
have extraordinary electric and water needs, and prefer
building custom facilities on larger sites. This analysis
highlights the critical attributes, utilities, and workforce
needs for metals manufacturing sites. As one of the top
three states for metals manufacturing, Northeast Ohio is
well-equipped to meet these demands. The region offers
quick access to over half of North America’s markets, a
comprehensive value chain from raw materials to end-
users, and a large, skilled workforce supported by extensive
higher education programs, making it uniquely positioned
to attract and support metals manufacturers.

PHYSICAL ATTRIBUTES OF THE SITE

«11/12 leads were for sites, only 1 was for an existing
building.

« Lead Distribution: 30 acres (1), 30-100 acres (1), 100-400
acres (4), 400-800 acres (3), over 800 acres (2), building
only (1).

« 92% requested single tenant or sought to build their own
facility.

« 92% requested information about Phase | environmental
report.

« 75% requested information about Geotechnical report.

- Ownership is preferred likely due to high fixed asset
investment.

POTENTIAL IMPACT

487 jobs & $1.9B fixed asset investment (trim means
used). Multiple leads referenced an interest in places with
visible public and private investment around the site being
considered.

EXPLORE YOUR OCCUPATIONAL
COMPETITIVENESS

Priority 2-Digit Occupation Profiles (SOC): Production
Occupations, Architecture & Engineering Occupations,
Installation, Maintenance & Repair Occupations, and
Transportation and Material Moving Occupations.
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UTILITIES

« Electric: There is a clear skew towards more heavy power
opportunities in this space. Power Demand: 3-10 MW (1),
20-25 MW (2), 25-100 MW (1), 100-250 MW (3), over 250
MW (4). 58% required redundant power. 25% requested
information on renewable energy.

+ Gas: 92% of leads reported process use for gas compared
to 62% of

all leads that either had no process use for gas or did not
provide service requirements. Specific gas consumption is
not included due to uncertainty about operational hours
and units, but metals manufacturing is confirmed to be

a high process gas user compared to other industries
analyzed.

- Water & Sewer: 750K - 2M GPD.
OPERATIONAL NEEDS

+92% requested information on site zoning; zoning must
permit heavy industry, with large height allowances to
accommodate accessory structures.

« 50% requested air quality attainment status.

+16% indicated that they will require 24x7 operation.

WANT TO LOOK DEEPER?

Investigate these common 3-6 digit SOCs: General &
Operations Managers, Industrial Production Managers,
Maintenance & Repair Workers, Machinists, Welders,
Cutters, Solderers, and Brazers, and Electrical and
Electronic Engineering Technicians.




DATA CENTERS

Technology is one of the fastest-growing industries,
and with nearly 30,000 people working in over 3,000
technology businesses, Northeast Ohio has expertise
in artificial intelligence, cybersecurity, loT, and more to
compete.

Additionally, Ohio is one of only four states to provide both
property tax exemption and data center tax incentives,
making the region a prime location for all IT services.
Data Center leads are showing up in two ways. The first is
large tech companies and hyperscalers, running their own
searches and seeking 200+ acre sites with visibility to 250

MW -1 GW of power. The second category is data center
real estate developers and investors, who are open to
smaller sites (80+ acres) and require visibility to 100+ MW of
power. This industry sheet lays out the priorities presented
to Team NEO by companies in both categories. The
parameters and size of these projects have evolved quickly
—the below trends are a snapshot in time. We anticipate
these trends will change as the data center development
evolves. This is not a comprehensive analysis of the data
center development market, but instead a summary of
Team NEO's interactions with end users throughout 2023.

POTENTIAL IMPACT

30-60 jobs high paying jobs per site. The size of the

project is the key determinant for job creation. Fixed asset
investment of $500M - $1B+. Payroll for 1 data center job is
equal to payroll for 2 manufacturing jobs.

LAND REQUIREMENTS

Large tech companies seek 200+ contiguous developable
acres and real estate/data center developers seek 30 - 100
contiguous developable acres. Both categories prefer to
be at least 100" away from any rail lines carrying cargo
approved for hazmat transport.

POWER NEEDS:

« Large Tech Companies: 250 MW, 500 MW, 750 MW, up to
1T GW of power.

+ Real Estate/Data Center Developers: 100+ MW.

« Time and risk are critical related to power and data
centers. Both companies and developers desire answers to
the following: What is the timeline to achieve 100+ MW? Is
there power infrastructure on site now (i.e. substations)? If
not, what is the timeline to build the infrastructure to meet
the capacities?

« Proximity to a 345 kV line is important (closer to the site
the better) and an understanding of on-site or nearby
substations will help improve the competitiveness of a site.
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Paying for a conceptual load study in advance is a plus.
Power companies require a Load Study be completed,
which can take 3-6 months to complete.

OTHER UTILITY DEMANDS

« Water infrastructure in place for cooling equipment.
Capacities vary widely. It's most important to ensure you
have some access to water and understand top achievable
capacities.

« Fiber Optic Connectivity: Essential for high-speed data
fransmission, requiring proximity to major fiber optic
routes. Know the distance to a long-haul fiber optic
network trunk line.

SITE READINESS

« Due Diligence: Ensure due diligence is well underway
with a comprehensive understanding of site development
requirements.

- Site Preparation: Confirm if the site is cleared and graded
or if designs and plans are in place for preparation.

« Zoning: Verify if zoning allows for data centers or outline
the approval process needed.

« Impediments: Be prepared to describe any easement
issues, gas well issues, wetlands issues, or other
impediments to development.

« Community Support: Ensure the community is open to a
data center project.




DATA CENTERS

A STARTER LIST OF PROS AND CONS
OF DATA CENTER PROJECTS TO CONSIDER:

Pros: Cons:

« Economic Impact: Generates new real estate « Resource Allocation: These projects may take
tax revenue and communities can consider up sites and utility infrastructure intended for
negotiating Payment In Lieu of Taxes (PILOTSs) manufacturing or other uses.

or similar alternative tax structures to replace
expected income tax revenue. One framework to
consider informing your alternative tax structure

is to calculate expected income tax revenue of a
manufacturing project at that site. Use that income
tax revenue expectation to inform your negotiating
with data center developers. Data center projects
will have high-paying jobs, though limited in number.

« Opportunity Cost: Occupying prime real estate
that could be used for other economic development
initiatives.

« Infrastructure Development: Can bring new
infrastructure to industrial areas or broader parts
of a city or county, facilitating other economic
development projects.

« Significant electric and water needs can provide
revenues for publicly-owned utilities at higher levels
than traditional industry.

SANDUSKY, OHIO
CASE STUDY

Aligned recently acquired 130 acres in Sandusky, Ohio, for a
new data center campus. This project highlights the growing
demand for large, contiguous sites with significant power
and infrastructure needs.

For more details, see the Data Center Dynamics article.
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POLYMERS

A century ago, Akron was dubbed “the rubber capital

of the world.” Today, with 820 polymer and materials
companies and 26,000 trained Ohio polymer workers -
plus cutting-edge academic and research programs - that
success has expanded to materials operations throughout
the Northeast Ohio Region.

Polymers and materials companies benefit from access to
markets, innovation, education, a skilled workforce, and a
region that is focused on the future of sustainable, smart
materials. The analysis of site searches for the polymers,
materials, and chemicals industry highlights the critical
importance of site readiness. Companies prioritize physical
attributes like building specifications, essential utilities, and

strategic location proximity, alongside operational needs
such as skilled labor and industrial zoning. Northeast Ohio
excels in meeting these criteria with its strong infrastructure,
Polymer Industry Cluster, and talent pool supported by
research institutions and training programs. Investments

in site improvements further enhance its attractiveness.
Additionally,

Northeast Ohio's comprehensive presence across the entire
supply chain ensures seamless integration for industry
segments. This combination makes Northeast Ohio an
ideal location for industry expansion or relocation, offering
significant operational and competitive advantages.

POTENTIAL IMPACT

205 new jobs, $14M in associated payroll, and $213Min
capital investment (trim mean of 20% used).

OPERATIONAL NEEDS

« 71% requested information on Zoning; industrial or heavy
industrial zoning required.rt.

PHYSICAL ATTRIBUTES OF THE SITE

« 63% of leads seek land, 25% seek building only, and 12%
seek land or building.

« Lead Distribution: <10 acres (1), 25-30 acres (4), 75-100
acres (2), building only (1).

« Building requirements:
- Ceiling heights mostly between 26'-32’
- Average min square foot requested was 150K

« 50% requested information on Phase | environmental
reports and geotechnical reports.

« Open to remediated brownfield or greenfield.

LOCATIONAL NEEDS

+ 50% required rail and 75% preferred rail, indicating rail
served sites are favorably viewed.

EXPLORE YOUR OCCUPATIONAL
COMPETITIVENESS

Priority 2-Digit Occupation Profiles (SOC): Production
Occupations, Installation, Maintenance, and Repair
Occupations, Architecture and Engineering Occupations,
Transportation and Material Moving Occupations,

Life, Physical, and Social Science Occupations, and
Management Occupations
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« Some leads indicate preference to be located adjacent
to an existing chemical plant or have access to shared
chemical discharge facilities.

« Access to interstate or 4-lane highway is critical.

« Proximity to MSA or population of 250K +.

UTILITIES

« Electric Demand at Full Capacity Breakdown: >10 MW
(62%), 50-60 MW (25%), did not report requirements
(12%).

« 25% required redundant power. 12% requested
information on renewable energy.

+ Gas: 71% of leads reported process use for gas. Specific
gas consumption varied or was not reported. Of the leads
that gave a specific gas consumption, most leads fell
between Tier 1 (1-10K MCF/Month) and Tier 2 (10-15K
MCF/Month) users, one lead fell under a Tier 5 (50K +
MCF/Month) user.

- Water: 50K - 300K GPD.
- Sewer: > 150K GPD.

HOW TO MAKE ONE

Investigate these common 3-6 digit SOCs: General

and Operations Managers, Engineering and Technical
Occupations, Industrial Production Managers, Architectural
and Engineering Managers, Other Installation,
Maintenance, and Repair Occupations, Material Moving
Workers, Industrial Engineering Technologists and
Technicians, Chemical Technicians, Industrial Machinery

Mechanics.
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