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Executive Summary

On behalf of the Lake Erie Economic Development Corporation (LEEDCo), NorTech Energy Enterprise engaged
Kleinhenz & Associates to conduct an assessment of the potential economic impact associated with the
emergence of a significant market for offshore wind in Lake Erie.

Using the Regional Economic Models, Inc. (REMI) model, estimates were made for the economic impact upon
the state of Ohio, Northern Ohio (21 counties), and Northeast Ohio (14 counties). Key input assumptions for the
analysis were sourced from 1) a series of industry expert interviews regarding labor and materials costs, and 2)
the �“2009 Great Lakes Wind Energy Center Feasibility Study�” commissioned by Cuyahoga County and the Great
Lakes Energy Development Task Force.

This study investigates the economic effects of two scenarios depicting different deployment rates of wind
turbines in Lake Erie. Both scenarios feature an initial offshore installation of 20 megawatts (MW) by 2012, but
differ thereafter, leading to 1500 MW or 5000 MW installed by 2030. Both scenarios are based upon the
estimated costs for installation and operations and maintenance of hypothetical 5.0 MW wind turbines, along
with estimated costs of specialized vessels necessary to install offshore wind turbines.

As shown in Figure I, the larger deployment scenario of 5000 MW by 2030 generates 8,000 jobs in Ohio, $7.8
billion in wages and salaries, $22.6 billion in sales, and $586.5 million in public revenues. The smaller
deployment scenario (which entails deploying 1500 MW by 2030) creates or maintains a total of nearly 3,000
jobs in Ohio, induces $2.2 billion of wages and $6.5 billion of sales, and produces $171.5 million of public
revenue, both state and local.

Figure I. Lake Erie Offshore Wind Industry: Jobs Created in Ohio
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Background & Introduction

In 2009, NorTech launched an advanced energy initiative called Energy Enterprise (EE). The mission of EE is to
accelerate commercial activity in advanced energy in Northeast Ohio through two roles: serving as the �‘center of
gravity�’ of resources, connections and information for advanced energy interests in Northeast Ohio, and playing
a major role in selected projects involving advanced energy technologies that offer the potential for major
economic transformation in Northeast Ohio.

One such project that EE has undertaken is to spearhead the formation of a new organization called the Lake
Erie Energy Development Corporation (LEEDCo). LEEDCo is responsible for promoting and accelerating the
development of offshore wind projects in the Ohio waters of Lake Erie, recognizing that the Ohio economy could
benefit substantially if a robust market for offshore wind in Lake Erie (and other Great Lakes) were stimulated.

The overall offshore wind initiatve and the formation of LEEDCo is the logical evolution of the collaborative
efforts undertaken by the Great Lakes Energy Development Task Force, which was chartered in mid 2006 by the
Commissioners of Cuyahoga County and chaired by Prosecutor Bill Mason. Due in part to the County�‘s unique
location on the shores of windy and shallow Lake Erie and the area�’s industrial manufacuring strentghs, the
initial efforts of the Task Force focused on on the opportunity for economic development through offshore wind
energy. Reflecting this focus, the Task Force commissioned a Feasibilty Study of an initial project 20 megawatts
of off shore wind turbines in Lake Erie near downtown Cleveland. The Feasibilty Study released in May 2009
confirmed that offshore wind power facilities are technically, environmentally and legally feasible in Lake Erie. 1

In late 2009, members of the Task Force formed LEEDCo to provide the needed vehicle to facilitate and lead the
development of commercial scale wind energy facilities in the Ohio waters of Lake Erie.

This study, commissioned by EE on behalf of LEEDCo, assesses the potential economic impacts in Ohio of an
emerging offshore wind industry in Lake Erie. Kleinhenz & Associates, in a joint effort with the research
department of Team NEO, conducted an analysis using a regional macroeconomic model tailored for Ohio to
estimate the economic impacts resulting from the emergence of an offshore wind industry in Ohio to serve the
Lake Erie offshore wind market. The results of this analysis are presented in terms of the number and type of
jobs created or sustained in Ohio, and in estimates of the magnitude of capital investment required to establish
and support a Lake Erie offshore wind market.

1 �“Great Lakes Wind Energy Center Feasibility Study, Final Feasibility Report�”, by JUWI, Gmbh. Commissioned by Cuyahoga
County and the Great Lakes Energy Development Task Force. April 2009.
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Methodology

Economic impact measures the change (typically increase) of economic activity that flows from external money
and wealth being injected into a region due to the introduction of a process, product or event. This economic
injection increases the capital (human, dollar, machine and built environment) and demand within a region.
Such changes increase the wealth curve through direct, indirect and induced activities, often referred to as
multipliers. Effects may also come about from preventing money from leaking out of a regional economy.
Fundamentally, the initial investment in building a regional industry �– such as being undertaken by LEEDCo for
offshore wind in Lake Erie �– will create a cycle of spending in the area, creating additional revenue and jobs. This
cycle continues until spending eventually leaks out of the area as a result of taxes, savings or purchase of goods
and services from outside the area.

In this study, a comprehensive economic model designed by Regional Economic Models Inc. (REMI) was used to
estimate the regional economic impact of the emerging Lake Erie offshore wind industry. The model is
specifically designed to estimate the regional effects of a business or industry and include infrastructure
investments and or government policy. REMI has developed an expertise in regional econometric modeling and
is a leading supplier and developer of such models. The REMI is used by government agencies (including most
U.S. state governments), consulting firms, nonprofit institutions, universities, and public utilities.2 The
REMI model used in this study was custom designed and tailored to the Ohio economy and selective sub regions
based on unique specifications. In particular, it accounts for where expenditures take place (for example, in
Northeast Ohio), and then it models how money would circulate throughout Ohio based upon intra state trading
and economic activity patterns.

The amount of intra state trade depends on the proportion of the total demand for a good or commodity by all
users in the study area captured by each industry. The local market share of total demand depends on relative
production costs, the estimated price elasticity of demand, and the effective distance between the study area
and each of the other regions. An increase or decrease in the local share will depend on price and quantity
produced compared with competitors in the market. The change in share of a specific area in any region
depends on changes in its delivered price and the quantity it produces compared with the same factors for
competitors in that market. The share of local and external markets thus drives the exports from and imports to
the home economy. The economic model represents the major inter industry linkages among private industries
aggregated into 70 major industrial sectors, including three public sectors (state and local, federal and military).
The model combines county data to create regions or spatial units of analysis.

Choosing the appropriate geographic boundary is critical in analyzing the economic impact. For this analysis,
three geographic areas are examined as shown in Figure 1.�– the entire state of Ohio, the Northeast Ohio region
(14 counties as shaded in light green) and the combined Northern Ohio lakeshore region (21 counties as shaded
as dark and light green). Results of the Ohio statewide impact are discussed and presented in the body of the
report, whereas the Northeast Ohio and Northern Ohio results are presented in tabular form in Appendices A
and B respectively.

2 REMI and its models have been included in numerous publications and frequently used for the assessment of energy
efficiency, renewable energy, and energy pricing policies for California, Wisconsin, Iowa, Wyoming, Massachusetts, New
Jersey and the New England region. It is also used to assess impacts of regulatory changes and shifts in energy fuels and
technologies. (See www.remi.com)
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provided examples of which industries and corresponding NAICS codes that would produce the component(s)
for the offshore wind industry. Figure 2 provides an overview of the parts of a wind turbine.

Component markets are:

Foundations
Towers
Nacelles
Blades
Power Cable Systems
Marine Installation
Operations and Maintenance
Vessel Construction

Figure 2. Main Components of a Wind Turbine5

Ohio is blessed with many firms that have relevant capabilities in each of these subsectors. For instance,
Molded FiberGlass of Ashtabula is a primary supplier of blades, nacelle housings and rotor hubs to the leading
turbine OEMs; Timken of Canton is one of the largest manufacturers of major bearings found in wind turbine

5 http://www.altenergymag.com/emagazine.php?issue_number=08.06.01&article=smallscalewind

Nacelle
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nacelles; Parker Hannifin Corporation of Cleveland is a world leading manufacturer of hydraulic systems and
power cables to the wind industry; and Great Lakes Towing of Cleveland is a major player in the maritime
construction/operation market in the Great Lakes.

To provide a more complete picture of the potential economic impacts in Ohio of building the Lake Erie offshore
wind industry, this study investigates two deployment scenarios. Both scenarios feature an initial offshore
installation of 20 MW by 2012, followed by different assumed deployment rates resulting in 1500 MW and 5000
MW, deployed in Lake Erie by 2030.

To estimate the costs of the initial 20 MW project, the study based most of its assumptions on the Feasibility
Study, which estimated that $79.5 million would be required to install three hypothetical 5.0 MW turbines in
Lake Erie and connect them to the onshore grid, with ongoing operations and maintenance of $2.5 million per
year6. As recommended in the Feasibility Study, contingency fees of 15 percent were included and spread
across the wind turbine components. The total of these expenditures were then increased by a factor of 1.333
to reflect the initial installation of 20 MW assumed for this study, versus the Feasibility Study�’s 15 MW assumed
size.

Beyond the initial 20 MW project, costs associated with offshore wind deployment were projected to decline. It
is well known that the technology for offshore wind turbines is still being developed and improved upon. An
assumption of 0.5 percent per year cost reduction was supported by the literature.7 These technology
improvements were applied to the cost of towers, blades, nacelles, and foundations.

The assumed deployment rates associated with the two scenarios, which differ only after the initial 20 MW
project is assumed to have been installed, are shown in Table 1.

6 This assumption predates the announcement of the relationship between LEEDCo and General Electric (GE) to be a
preferred supplier of turbines and strategic partner for the development of the Lake Erie offshore wind market. GE intends
to supply 4.0 MW turbines for at least the initial 20 MW project assumed in this study for 2012 completion. It is possible
that the turbine size supplied by GE (or by other manufacturers) in future projects in Lake Erie will be of a different capacity
rating. However, turbine costs should generally be proportional to MW capacity, so that the costs of 500 4.0 MW turbines
are essentially equal to the costs of 400 5.0 MW turbines.
7 Musial, W. and Butterfield, S., NREL NREL/CP 500 36313 Conference Paper presented at EnergyOcean 2004, Palm Beach,
FL6/1/2004, page 7
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Table 1. Assumed Wind Turbine Installation Rates

Vessels Vessels

Year
Installed
per Year

Cumulative
Installations Total

Installed
per Year

Cumulative
Installations Total

2012 20 20 1 20 20 1
2013 0 20 0 20
2014 0 20 0 20
2015 50 70 80 100
2016 50 120 100 200 2
2017 80 200 150 350
2018 100 300 2 200 550
2019 100 400 200 750 3
2020 100 500 250 1000
2021 100 600 250 1250
2022 100 700 300 1550 4
2023 100 800 300 1850
2024 100 900 350 2200
2025 100 1000 400 2600 5
2026 100 1100 400 3000
2027 100 1200 500 3500 6
2028 100 1300 500 4000
2029 100 1400 500 4500
2030 100 1500 500 5000

1500 MW Scenarios 5000 MW Scenarios

Beyond the expenditures associated with wind turbine components and installation, the study also assessed the
impacts associated with necessary investments in specialized large marine vessels (i.e., ships) required to install
offshore wind turbines. There are currently no vessels operating on the Great Lakes capable of installing wind
turbines, so a vessel will be required for the initial 20 MW project assumed to be installed by 2012. Beyond
2012, additional vessels are assumed to be built to support the Lake Erie offshore wind market as it grows, per
the schedule presented in Table 1. For each vessel indicated in the scenarios, an investment of $20 million was
assumed.

Through 2014, expenditures for the construction of the vessel, construction of the foundations for the first 20
MW project, marine installation of the towers and turbines for the first 20 MW project, and operation and
maintenance of the first 20 MW project were assumed to be sourced completely locally. Expenditures for wind
turbine components (nacelle, tower, blade, and power cable systems) for the initial 20 MW project were
assumed to be purchased from non local vendors �– simply because no offshore wind turbines are produced in
the U.S., and will not be for a period of time unless/until a domestic market of sufficient size emerges to justify
private sector investment in manufacturing/assembly capacity for offshore wind turbines in the U.S.

Both of these deployment scenarios assume that Ohio firms supply all foundations, maritime activity, and wind
turbine maintenance, and that some Ohio firms eventually produce some content for offshore wind turbines
installed in Lake Erie. With a sufficient market size and with concerted efforts by LEEDCo (and others) to
encourage as much economic activity as possible to occur in Ohio �– including the creation of offshore wind
turbine, tower and blade manufacturing capability in Ohio �– it is that envisioned a robust offshore wind industry
cluster can plausibly emerge in Ohio.
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Given its strong manufacturing heritage and assets, the Ohio economy has the potential to develop into a
vibrant offshore wind industry cluster: a network of independent, informally linked companies and institutions
that exist to maintain this new industry. Under these circumstances, many fewer turbine components would
need to be imported from out of state. It is anticipated that Ohio�’s manufacturing industry would require
significant capital infusion to create the capability for manufacturing/assembly of wind turbines, towers and
blades, and to keep up with the added demand for turbine components. Were the state able to substantially
develop its wind turbine supply industries, a competitive offshore wind industry cluster could feasibly develop in
Ohio.

Both our research8 and that completed by others argue that successful economic regions depend on
productivity that generates job growth and, in turn, drives the direction and pace of innovation. Being part of a
cluster allows companies to operate more productively and access employees and suppliers. According to
Michael Porter, �“proximity arising from co location of companies, customers, suppliers and other institutions�”
can provide lower costs to inputs and �“[amplify] all of the pressures to innovate and upgrade.�” 9

To assess this potential of a robust offshore wind cluster in Ohio, a third scenario beyond the two described
above is examined, involving 5000 MW deployed by 2030 (per the schedule in Table 1), but with the additional
assumption that all wind turbine components used in Ohio offshore installations are produced in Ohio. This
scenario reflects the most aggressive cluster development possible, as well as the most rapid adoption of off
shore wind turbines currently feasible. Such a scenario is not practically realistic, as there is no effective way of
ensuring that all economic activity occurs within the geographic boundaries of Ohio, but does provide an upper
bound for potential job growth in Ohio associated with aggressive cluster building efforts as intended to be
conducted by LEEDCo. We refer to this upper bound as �“maximum cluster development.�”

The lower bound, which we call �“limited cluster development,�” models the economic effects of the emerging
offshore wind industry under current Ohio manufacturing capabilities and without any concerted efforts to
focus economic development associated with the emerging Lake Erie offshore wind market into Ohio. In this
scenario, any services or products used to construct or maintain wind turbines in Lake Erie which cannot
currently be supplied by Ohio firms will be imported from out of state.

Economic Impact Indicators

Economic impacts are reported for five elements:

1. Employment changes
2. Change in gross regional product (GRP)
3. Changes to wages and salaries
4. Output
5. Taxes

8 Jack Kleinhenz �“An Introduction to the Northeast Ohio Clusters Project,�” Economic Development Quarterly, Vol. 14 No 1, p
63
9 Michael Porter, �“Location, Competition and Economic Development; Local Clusters in a Global Economy,�” Economic
Development Quarterly, Vol.14 No.1, February 2000 15 34
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The definitions of these five factors are as follows:

Employment �– A Bureau of Economic Analysis (BEA) concept based on place of work including full time and
part time employees, as well as seasonal employees. It is important to note that these jobs are simply �“jobs�”, as
they are counted and are not necessarily either full or part time positions. These jobs are distributed across a
number of industries, and so, in any given industry, a �“job�” may represent a summation of positions across a
number of industries in which each industry has less than one complete or full time equivalent (FTE) position.

Gross Regional Product (GRP) An economic measure of the value added that labor contributes to the final
product or service. This measure is used more often than output as it does not include the value of
�“intermediate goods�” or inputs into estimating the economic impact. For example, if a $25,000 auto is
comprised of $15,000 in parts (intermediate goods) and $10,000 in labor to assemble the parts into a complete
car, then the $10,000 in GRP is what the state uses to measure its input or contribution into the value of the
vehicle (output).

Wages and salaries This measure consists of payroll costs paid by local industries.

Output �– This indicator is also estimated by the model as a measure of economic impact. Output is analogous
to sales and is a measure of the total value of both the inputs to labor as well as the value of inputs from
materials.

Taxes �– This study estimates the impact of the offshore wind industry on the regional and State�’s pool of
income. Tax revenue is generated from the induced and indirect spending that was described earlier in this
study. In addition, business taxes are levied on gross sales by the State of Ohio�’s commercial activity tax. (See
appendix C for a more detailed discussion of taxes)

Sub regional Analysis and Reporting of Results

The REMI model combines county data to create regions, or spatial units of analysis. In this study, the analysis
and its impacts are estimated for the State of Ohio, the region that includes the 14 county Northeast Ohio (NEO)
region and the combined Northern Ohio lakeshore region which includes the NEO area plus 7 additional
counties west of Northeast Ohio bordering Lake Erie. 10 The results reported below are for the State of Ohio.
The economic impact on the sub regions are contained in Appendix A for Northeast Ohio and Appendix B for the
Northern Ohio lakeshore region.

Baseline projections of the United States and Ohio economies are embedded in the model and serve as the
control forecast that is used to estimate the impacts of economic change or shock. The baseline forecast
establishes economic and labor conditions based on a series of assumptions and how they are affected by
national and regional trends. For purposes of this study, all impacts are compared to the baseline forecast. The
difference between the baseline and the simulation results are the �“economic impacts.�” The reported impact
estimates are presented in current year or nominal dollars. The model factors an annual average inflation of 2.8

10 Seven Ohio counties in proximity to Lake Erie but not explicitly included in the REMI model are expected to benefit from
project expenditures. We estimated the economic impact to the additional counties of Lucas, Wood, Ottawa, Sandusky,
Erie, Seneca, and Huron, by first subtracting out the NEO (14 counties) estimates from the Ohio estimates. The difference
then represent s the non NEO impacts across the 74 non NEO Ohio counties. The portion of the non NEO benefits
attributable to the 7 additional counties is then proportioned based on the relevant wind turbine industries found in the 7
counties. The relevant industries selected were based on industries from Northwest Ohio involved in the production of
wind turbine components
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percent over the project lifetime. The sales, income, and gross regional product numbers are all in nominal
terms as well. This permits a consistent estimation of expected tax revenues into the future.

Results

Economic Impact of an Offshore Wind Industry

As shown in Figure 3, the 5000 MW scenario generates 8000 jobs though the jobs are expected to be uneven
over the planning period due to the added construction of installation vessels that are assumed to occur
approximately every three years.

The lower deployment scenario of 1500 MW of offshore wind turbines by 2030 generates an additional 2,400
jobs in Ohio beyond the initial 600 jobs associated with the first 20 MW project.

Of note is the steep �“ramp up�” period assumed to occur as the year 2020 approaches. For the 1500 MW
scenario, the assumed rate of turbine installation levels off at 100 MW per year at that time, whereas for the
5000 MW scenario, the rate of turbine installation continues to grow. Occasional peaks in economic activity
reflect the stimulus associated with vessel construction.

Figure 3. Lake Erie Offshore Wind Industry: Jobs Created in Ohio
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Figure 4 shows which sectors enjoy the most job growth due to the emergence of the offshore wind energy
industry in Lake Erie. While construction is one of the most affected sectors in the Ohio economy, the offshore
wind industry expansion also builds on Ohio�’s manufacturing expertise in fabricated metals, machinery and
electrical equipment.

The early year ramp up period through 2018 shows nearly 600 jobs being created or maintained in both the
professional and technical services industry as well as in the fabricated metal manufacturing industry. After the
initial ramp up, jobs in these industries grow marginally, peaking at nearly 800 jobs each in 2027. This suggests
that perhaps company alignment and contracts will solidify within the first few years of the installation period.

Figure 4. Lake Erie Offshore Wind Industry: Jobs Created by Sector 5000 MW Scenario
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Table 2 summarizes the potential economic impacts on the state of Ohio associated with the emergence of an
offshore wind industry in Lake Erie.

Expenditures through 2014 on investment/deployment and operations for the wind turbines in the initial 20
MW project, and the construction of the first installation vessel to support this installation, total $63.4 million.
These expenditures create more than 600 jobs in Ohio. During this period, it is estimated that output of $81.6
million and wages and salaries of $34.2 will be generated across Ohio. Gross regional product amounts to $47.7
million. As noted earlier, the wind turbine components (nacelle, tower, blade, and power cable systems) for this
initial 20 MW project are assumed to be purchased from non local vendors.

Beyond 2015, the 5000 MW deployment scenario generates an additional 7,400 jobs in Ohio through 2030, as
the industry ramps up during the intervening years. The additional estimated $22.5 billion in sales reflects a
growing Lake Erie wind industry investment, expansion and operations. The state�’s gross regional output
increases by an additional $12.9 billion beyond 2015.

Table 2. Economic Impact of Lake Erie Offshore Wind Industry on Ohio

Ohio 5000 MW Scenario

First Three Years Project Lifetime
Sum 2012 2014 Sum 2015 2018 Sum 2027 2030 Sum 2012 2030

Industry Expenditures $63,439,467 $2,908,820,876 $12,961,025,554 $30,852,963,010

Employment (Maximum) 615 4871 7992 7992
Output (Sales) $81,576,570 $2,742,566,537 $8,404,242,973 $22,609,526,130
Gross Regional Product $47,695,679 $1,563,024,041 $4,813,531,889 $12,935,067,284
Wage & Salary by Place of Work $34,164,429 $883,178,710 $2,924,957,276 $7,784,317,016

Ohio 1500 MW Scenario
First Three Years Project Lifetime
Sum 2012 2014 Sum 2015 2018 Sum 2027 2030 Sum 2012 2030

Industry Expenditures $63,439,467 $1,566,810,303 $2,956,720,754 $9,652,176,241

Employment (Maximum) 615 2988 1302 2988
Output (Sales) $81,576,536 $1,492,927,503 $1,518,280,686 $6,523,654,625
Gross Regional Product $47,695,574 $851,311,956 $872,782,568 $3,739,472,479
Wage & Salary by Place of Work $34,164,428 $484,253,000 $525,177,000 $2,241,653,428

Total industry expenditures for the 1500 MW scenario over the 2015 2030 period are about 30 percent lower
than in the 5000 MW scenario, generating $6.4 billion in additional sales, $2.2 in additional wages and salaries
and $3.7 billion in additional gross regional product relative to the predicted baseline. Estimated state and
local tax revenues are shown in Table 3. State of Ohio tax revenues through 2014 total 2.1 million. This
includes income, commercial activities (CAT) business to business sales, and consumer sales taxes. Local wage
tax revenues will amount to an additional $683.3 thousand, for a total public revenue increase of $2.7 million.
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The 5000 MW scenario generates from all tax revenue sources $586.5 through 2030. Total public revenues
from the 1500 MW scenario grow to $171.5 million during the same time period.

Table 3. Revenue Impact of Lake Erie Offshore Wind Industry on Ohio

Ohio 5000 MW Scenario

First 3 years
Project
Lifetime

Sum 2012
2014

Sum 2015
2018

Sum 2027
2030

Sum 2012
2030

Public Revenue Impacts
State Income Tax (2.88% ATR) $983,936 $25,435,547 $84,238,770 $224,188,330
CAT: Self Supply $127,091 $5,398,044 $13,063,711 $38,542,218
CAT: Imports $42,857 $1,872,549 $5,047,452 $14,338,408
Sales: B2B $306,584 $8,834,461 $17,755,055 $55,704,944
Sales: Consumer $625,212 $14,228,696 $32,079,616 $97,532,744
Total State Revenue Estimates $2,088,969 $55,838,211 $152,355,449 $430,816,854
Local Wage Tax (@2%) $683,289 $17,663,574 $58,499,146 $155,686,340

Total Public Revenue
Estimates $2,772,258 $73,501,785 $210,854,594 $586,503,194

Ohio 1500 MW Scenario

First 3 years
Project
Lifetime

Sum 2012
2014

Sum 2015
2018

Sum 2027
2030

Sum 2012
2030

Public Revenue Impacts
State Income Tax (2.88% ATR) $983,936 $13,946,486 $15,125,098 $64,559,619
CAT: Self Supply $127,092 $2,900,148 $2,555,199 $12,016,411
CAT: Imports $42,855 $1,006,729 $1,045,178 $4,532,379
Sales: B2B $306,579 $4,740,705 $3,283,190 $17,476,843
Sales: Consumer $625,199 $7,876,640 $5,123,074 $27,951,850
Total State Revenue Estimates $2,088,950 $30,508,534 $27,168,765 $126,703,631
Local Wage Tax (@2%) $683,289 $9,685,060 $10,503,540 $44,833,069

Total Public Revenue
Estimates $2,772,239 $40,193,594 $37,672,305 $171,536,699

Given Ohio�’s substantial manufacturing capacity, one could expect Ohio to be able to supply a large portion of
the equipment associated with offshore wind deployment. Many Ohio firms already supply the wind power
industry, both domestically and internationally, although this is primarily for onshore application.11 Ohio can

11 See Sterzinger, George and Matt Svrcek �“Wind Turbine Development: Location of Manufacturing Activity, Renewable
Energy Policy Project, Technical Report, September, 2004.
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expand its wind industry participation �– not only by increasing its penetration into onshore wind markets, but by
supplying the future offshore wind sector in Lake Erie.

Interviews with component makers revealed that larger components for offshore wind turbines such as blades
and towers are so bulky (and hence so expensive and challenging to ship) that �– once a sufficient volume were
required to justify the capital investment in manufacturing plant �– they would most likely be built along the Ohio
lakefront or else barged in from elsewhere on the Great Lakes for wind turbines installed in Lake Erie.
Interviews also revealed one case of a precision parts manufacturer in Ohio that had retooled, retrained, and
cemented business relationships within a three year time frame in order to become a component supplier to a
major wind turbine company. These insights into the business opportunities associated with the wind industry
indicate that Ohio manufacturers are well positioned to participate in the LEEDCo mission to catalyze the
emergence of an offshore wind sector in Lake Erie.

Figure 5 shows the location of potential suppliers for Ohio�’s offshore wind activity. Each of the 1,273
establishments employs more than 25 employees and falls within the NAICS codes associated with wind turbine
suppliers. Note that not all of the establishments mapped will ultimately become suppliers, though the map
also likely will fail to include companies that actually will become suppliers, to the future offshore wind sector in
Lake Erie.
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Figure 5. Location of Potential Suppliers Employing 25 or More Workers
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The differences in the maximum cluster creation scenario vary by year as well as by specific industry sector.
Among the industries expected to benefit most from aggressive cluster formation efforts are water
transportation, machinery manufacturing, and primary metal manufacturing. During 2012 to 2018, each of
these industries might be expected to grow by between 200 to 400 jobs if all economic activity could be retained
in Ohio (Figure 7). In the long run, by 2030, the primary metals industry (for example) could grow by an
additional 500 to 600 jobs.

Figure 7. Lake Erie Offshore Wind Industry: Potential Cluster Creation: Selected Industries 5000 MW Scenario

Tables 4 and 5 show the increased economic stimulus expected to occur if all economic activity associated with
Ohio�’s offshore wind industry were to occur in Ohio, resulting in a maximum cluster. These tables include the
same economic indicators and public revenue figures featured in tables 2 and 3 for the 5000 MW deployment
scenario (as maximum cluster formation would only plausibly occur if the market were of this magnitude or
greater). As presented below, many of the economic indicators showed nearly 100% growth due to more
aggressive cluster development.
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Table 4. Lake Erie Offshore Wind Industry: Potential Cluster Development: Near Term Impacts 5000 MW
Scenario

Sum 2012 2014 2018

Limited
Cluster

Maximum
Cluster Difference

Limited
Cluster

Maximum
Cluster Difference

Economic Impacts

Employment (Maximum) 615 757 142 4,871 8,819 3,948

Output (Sales) $81,576,570 $117,067,403 $35,490,832 $980,747,981 $1,983,951,646 $1,003,203,665

Gross Regional Product $47,695,679 $66,480,780 $18,785,101 $559,254,471 $1,109,375,976 $550,121,504

Wage & Salary by Place of Work $34,164,429 $44,525,148 $10,360,720 $319,488,525 $602,539,066 $283,050,541

Public Revenue Impacts

Total State Revenue Estimates $2,088,969 $2,690,239 $601,269 $19,544,758 $33,452,127 $13,907,369

Local Wage Tax (@2%) $683,289 $890,503 $207,214 $6,389,771 $12,050,781 $5,661,011

Total Public Revenue Estimates $2,772,258 $3,580,741 $808,484 $25,934,529 $45,502,909 $19,568,380

Table 5. Lake Erie Offshore Wind Industry: Potential Cluster Development: Project Lifetime Impacts 5000 MW
Scenario

Sum 2012 2030
Limited
Cluster

Maximum
Cluster Difference

Economic Impacts

Employment (Maximum) 7,992 15,041 7,049

Output (Sales) $22,609,526,130 $49,703,216,369 $27,093,690,238

Gross Regional Product $12,935,067,284 $28,261,312,613 $15,326,245,328

Wage & Salary by Place of Work $7,784,317,016 $15,754,272,468 $7,969,955,452

Public Revenue Impacts

Total State Revenue Estimates $430,816,854 $797,461,747 $366,644,893

Local Wage Tax (@2%) $155,686,340 $315,085,449 $159,399,109

Total Public Revenue Estimates $586,503,194 $1,112,547,197 $526,044,002

Identifying the potential upper bound potential for cluster development is important for policy, training, and
lending efforts. Appropriate targeting of these resources would benefit employees as well as business interests
in Ohio.

An offshore wind industry cluster would likely develop with support from the machinery manufacturing, water
transportation, fabricated metal products, or electrical equipment industries of Ohio. If given a strong demand
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for offshore wind turbine components, these industries are projected to increase employment by between 4
and 8 percent of their Ohio base employment (Table 6).

Table 6. Job Growth: Selected Key Supply Industries 5000 MW Scenario

Ohio Region Peak Year 2027

Jobs Created or Maintained

Sector Maximum Cluster Limited Cluster Difference
Jobs % of base Jobs % of base Jobs

Machinery Mfg 888 5% 244 1% 644

Water Transportation 659 98% 29 4% 630

Professional / Tech Services 1390 1% 794 0.5% 596

Fabricated Metal Product Mfg 1206 4% 746 2% 460

Construction 1895 2% 1528 2% 367

Electrical Equip/Appliance Mfg 424 6% 107 1% 317

Plastics / Rubber Product Mfg 304 2% 168 1% 136

Primary Metal Mfg 155 2% 61 1% 94

By translating the number of jobs created or maintained into the number of firms that might be created, the
magnitude of potential cluster development can be better assessed, as indicated in Table 7. For example, in the
maximum cluster scenario, the equivalent of 22 machinery manufacturing firms would be created or maintained
in Ohio. This was calculated by dividing the 888 net jobs gained under the maximum cluster scenario by the
average of 40 employees per firm (based upon county business patterns).

Table 7. Job Growth in Terms of Firm Equivalents 5000 MW Scenario

Ohio Region

Sector
Maximum
Cluster

Number of
Employees
per Firm(1)

Number of
Firms

Jobs

Machinery Mfg 888 40 22
Water Transportation 659 25 26
Professional and Technical Services 1390 13 107
Fabricated Metal Product Mfg 1206 54 22
Construction 1895 9 211
Electrical Equip and Appliance Mfg 424 96 4
Plastics and Rubber Product Mfg 304 71 4
Primary Metal Mfg 155 105 1

(1)Based upon closest NAICS description in U.S. Census Bureau: County Business
Patterns for Ohio
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Appendix A. Northeast Ohio Region Tables and Charts

Table 8. Economic Impact of Lake Erie Offshore Wind Industry on Northeast Ohio

Northeast Ohio 5000 MW Scenario
First 3 years Project Lifetime
Sum 2012
2014

Sum 2015
2018 Sum 2027 2030 Sum 2012 2030

Industry Expenditures $63,439,467 $2,908,820,876 $12,961,025,554 $30,852,963,010

Employment
(Maximum) 602 4,664 7,639 7,639
Output (Sales) $77,629,733 $2,581,285,181 $7,855,484,355 $21,190,051,580
Gross Regional Product $45,537,786 $1,471,333,918 $4,487,894,559 $12,103,569,285
Wage & Salary by Place
of Work $33,309,937 $851,310,731 $2,802,825,928 $7,475,212,099

Northeast Ohio 1500 MW Scenario
First 3 years Project Lifetime
Sum 2012
2014

Sum 2015
2018 Sum 2027 2030 Sum 2012 2030

Industry Expenditures $63,439,467 $1,566,810,303 $2,956,720,754 $9,652,176,241

Employment
(Maximum) 602 2,871 1,251 2,871
Output (Sales) $77,629,729 $1,405,939,619 $1,411,036,360 $6,104,440,316
Gross Regional Product $45,537,661 $801,463,208 $808,011,631 $3,492,573,961
Wage & Salary by Place
of Work $33,309,894 $466,972,384 $500,747,600 $2,149,032,578
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Table 9. Revenue Impact of Lake Erie Offshore Wind Industry on Northeast Ohio

Northeast Ohio 5000 MW Scenario
First 3 years Lifetime Sum
Sum 2012
2014

Sum 2015
2018

Sum 2027
2030

Sum 2012
2030

Public Revenue Impacts
State Income Tax (2.88%
ATR) $959,326 $24,517,749 $80,721,387 $215,286,108
CAT: Self Supply $119,924 $5,028,202 $12,145,986 $35,876,515
CAT: Imports $41,135 $1,810,976 $4,854,362 $13,813,192
Sales: B2B $298,464 $8,596,477 $17,174,111 $53,996,149
Sales: Consumer $609,577 $13,626,753 $30,719,876 $93,507,140
Total State Revenue
Estimates $2,031,609 $53,646,104 $145,778,621 $412,966,512
Local Wage Tax (@2%) $666,199 $17,026,215 $56,056,519 $149,504,242

Total Public Revenue
Estimates $2,697,807 $70,672,318 $201,835,139 $562,470,754

Northeast Ohio 1500 MW Scenario
First 3 years Lifetime Sum
Sum 2012
2014

Sum 2015
2018

Sum 2027
2030

Sum 2012
2030

Public Revenue Impacts
State Income Tax (2.88%
ATR) $959,325 $13,448,805 $14,421,531 $61,892,138
CAT: Self Supply $119,925 $2,701,509 $2,372,688 $11,184,050
CAT: Imports $41,137 $973,192 $1,000,640 $4,359,629
Sales: B2B $298,464 $4,610,877 $3,161,858 $16,926,602
Sales: Consumer $609,573 $7,544,445 $4,883,650 $26,768,434
Total State Revenue
Estimates $2,031,606 $29,315,057 $25,875,463 $121,289,612
Local Wage Tax (@2%) $666,198 $9,339,448 $10,014,952 $42,980,652

Total Public Revenue
Estimates $2,697,803 $38,654,504 $35,890,415 $164,270,264
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Figure 8. Lake Erie Offshore Wind Industry: Jobs Created in Northeast Ohio
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Figure 9. Lake Erie Offshore Wind Industry: Jobs Created by Sector (Northeast Ohio)
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Figure 10. Lake Erie Offshore Wind Industry: Increase in Northeast Ohio Sales of Goods and Services
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Figure 11. Lake Erie Offshore Wind Industry: Potential Cluster Creation (Northeast Ohio) 5000 MW Scenario
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Figure 12. Lake Erie Offshore Wind Industry: Potential Cluster Creation (Northeast Ohio) 5000 MW Scenario
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Appendix B. Northern Ohio Region Tables and Charts

Table 10. Economic Impact of Lake Erie Offshore Wind Industry on Northern Ohio

Northern Ohio 5000 MW Scenario
First 3 years Project Lifetime
Sum 2012
2014

Sum 2015
2018 Sum 2027 2030 Sum 2012 2030

Industry Expenditures $63,439,467 $2,908,820,876 $12,961,025,554 $30,852,963,010

Employment
(Maximum) 603 4,687 7,678 7,678
Output (Sales) $78,065,463 $2,599,090,642 $7,916,067,306 $21,346,761,570
Gross Regional Product $45,776,017 $1,481,456,508 $4,523,844,920 $12,195,366,664
Wage & Salary by Place
of Work $33,404,272 $854,828,956 $2,816,309,229 $7,509,337,281

Northern Ohio 1500 MW Scenario
First 3 years Project Lifetime
Sum 2012
2014

Sum 2015
2018 Sum 2027 2030 Sum 2012 2030

Industry Expenditures $63,439,467 $1,566,810,303 $2,956,720,754 $9,652,176,241

Employment
(Maximum) 603 2,884 1,259 2,884
Output (Sales) $78,065,456 $1,415,543,081 $1,422,876,134 $6,150,721,576
Gross Regional Product $45,775,894 $806,966,510 $815,162,342 $3,519,831,558
Wage & Salary by Place
of Work $33,404,235 $468,880,164 $503,444,606 $2,159,257,920
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Table 11. Revenue Impact of Lake Erie Offshore Wind Industry on Northern Ohio

Northern Ohio 5000 MW Scenario
First 3 years Lifetime Sum
Sum 2012
2014

Sum 2015
2018

Sum 2027
2030

Sum 2012
2030

Public Revenue Impacts
State Income Tax (2.88%
ATR) $962,043 $24,619,074 $81,109,706 $216,268,914
CAT: Self Supply $120,715 $5,069,032 $12,247,303 $36,170,809
CAT: Imports $41,325 $1,817,773 $4,875,679 $13,871,176
Sales: B2B $299,360 $8,622,750 $17,238,247 $54,184,800
Sales: Consumer $611,303 $13,693,208 $30,869,991 $93,951,567
Total State Revenue
Estimates $2,037,941 $53,888,112 $146,504,703 $414,937,190
Local Wage Tax (@2%) $668,085 $17,096,579 $56,326,185 $150,186,746

Total Public Revenue
Estimates $2,706,027 $70,984,691 $202,830,887 $565,123,935

Northern Ohio 1500 MW Scenario
First 3 years Lifetime Sum
Sum 2012
2014

Sum 2015
2018

Sum 2027
2030

Sum 2012
2030

Public Revenue Impacts
State Income Tax (2.88%
ATR) $962,042 $13,503,749 $14,499,205 $62,186,628
CAT: Self Supply $120,716 $2,723,438 $2,392,837 $11,275,943
CAT: Imports $41,326 $976,894 $1,005,557 $4,378,701
Sales: B2B $299,360 $4,625,210 $3,175,253 $16,987,349
Sales: Consumer $611,298 $7,581,119 $4,910,083 $26,899,083
Total State Revenue
Estimates $2,037,936 $29,446,817 $26,018,244 $121,887,320
Local Wage Tax (@2%) $668,085 $9,377,603 $10,068,892 $43,185,158

Total Public Revenue
Estimates $2,706,021 $38,824,420 $36,087,136 $165,072,478
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Figure 13. Lake Erie Offshore Wind Industry: Jobs Created in Northern Ohio
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Figure 14. Lake Erie Offshore Wind Industry: Jobs Created by Sector (Northern Ohio)
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Figure 15. Lake Erie Offshore Wind Industry: Increase in Northern Ohio Sales of Goods and Services
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Figure 16. Lake Erie Offshore Wind Industry: Potential Cluster Creation (Northern Ohio) 5000 MW Scenario
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Figure 17. Lake Erie Offshore Wind Industry: Potential Cluster Creation (Northern Ohio) 5000 MW Scenario
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Appendix C. Fiscal Impact Assumptions

In Ohio, wage taxes may be collected by place of residence and by place of work, although most communities
offer a credit to residents for taxes paid at the municipal based place of work. This study does not attempt to
estimate or control for these credits, but merely combines total earnings for residents and commuters within
the study region. For purposes in this study and ease of use, 2 percent is used as the rate for all local taxes.
Across the state, the average annual wage is slightly below $40,000, which creates an average tax rate (ATR) of
about 2.88 percent. The average is used to create efficiencies in estimating potential state income tax impacts. It
is acknowledged that some workers (such as those in the construction and professional services industries) will
earn more than the average annual salary and so pay a higher ATR, while others impacted by the projects will
earn less than the average salary (such as service workers) and so pay a lower ATR.

Based on a REMI modeling methodology developed for an Ohio Department of Development study (2005) of its
Commercial Activities Tax (CAT), the calculated output (or sales) by industry generated by the model is first
discounted by the exempted amount of sales, and then, that product is multiplied by full CAT tax rate of .0026
effective in 2010. 12 The second application of the CAT tax is calculated based on the imports of goods and
services from the rest of the United States into Ohio. These imports are also taxable under the CAT tax.

REMI also developed a methodology to estimate sales taxes for both business to business (B2B) transactions and
for consumer transactions. For B2B transactions, REMI identified sales tax exempt buying and selling industries.
These industries are excluded from total B2B output (sales), with the residual or taxable amount of output taxed
at the current state sales tax rate of 0.055.

REMI also computed estimates of consumer spending by Ohio households and sales taxes. There are 13 areas of
consumption identified and a �“percent taxable�” for each consumption category. Thus, to estimate taxable sales,
the taxable share by output is multiplied by consumption. Taxable sales are then multiplied by 5.5 percent to
estimate state revenues from the personal consumption based sales tax.

12 REMI study, �“The Dynamic Economic and Fiscal Impact of the Ohio Administration�’s Proposed Changes to the Commercial
Activity Tax, Corporate Franchise Tax, Personal Income Tax, Tangible Personal Property Tax, and Sales Tax, 2005,�” Prepared
for Ohio Department of Development and the State of Ohio pp 75 76.
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