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EXECUTIVE SUMMARY 

 
This report calculates the economic and fiscal impacts of the proposed Morro Bay Offshore 
Wind Farm (MBOWF), a 765 megawatt1 (MW) floating offshore wind farm proposed by Trident 
Winds.  
 
Table E1 shows the annual local economic output that results from the direct spending in each 
year of the operation period.  The entries in the table include only the benefits resulting from 
local spending on labor, materials and services and do not include any additional benefits 
resulting from the value of the energy created.   
 
The direct impact reflects the initial change in economic activity from local payroll and 
construction expenditures over the construction and operation period.  The indirect impact 
results from local "business-to-business" transactions necessary to support the direct activity, for 
instance local purchase of building materials, engineering and consulting services, and other 
goods purchased from supporting industries.  The induced impact results when the increased 
earnings generated by the direct and indirect economic activity is spent on local goods and 
services, for example when workers at the facility purchase food, clothing, automobiles, real 
estate, and education, health and social services.  
 

 
 
Based on the projected need for direct employment of employees making up 28 job-years for 
annual operations, it is estimated that MBOWF would create 64.7 full-time equivalent jobs 
during the operating period in the County.2  The total local economic impact of MBOWF is 
$16.6 million per year. The share of local benefits attributed to San Luis Obispo County will 
depend on the success of programs Trident Winds has put in place to emphasize employment in 
the county. 
                                                           
1 Nameplate Capacity provided by Trident Winds. 
2 A full-time equivalent (FTE) job represents the equivalent of a single person employed for the entire fiscal 
year. An FTE is considered to be 2,080 hours of employment. 
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In addition to providing a local economic impact of over $16 million annually, MBOWF is 
expected to produce a net fiscal benefit for the County of $311,287 per year.   
 
Figure E1 provides a breakdown of induced spending by MBOWF workers.  The majority of 
induced spending is projected to occur in Finance, Insurance and Real Estate, Services and Retail 
Trade. 
 
 

Figure E1.  Induced Spending by MBOWF 
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I. INTRODUCTION 

This report details the economic and fiscal impacts of the Morro Bay Offshore Wind Farm 
(MBOWF), a 765 megawatt (MW) offshore wind farm proposed for San Luis Obispo County by 
Trident Winds. 
 
During the operating period, an estimated cost of $95 per Kilowatt is projected for local 
operations and maintenance (O&M) over a 30-year operating period, which is the lifetime of the 
wind farm considered in this report.  Approximately $1.7 million annually will be spent over this 
period on the estimated 28 annual workers needed to operate and maintain the plant.3 In total, 
MBOWF will generate an estimated 64.7 job-years annually over the 30-year operating period in 
San Luis Obispo County ("local economy").   
 
Figure 1.1 presents a breakdown of the operating period employment created by round of 
spending in the local economy.  
 
Figure 1.1 Operating Period Employment by Round of Spending 

 
 

Earnings and output are based upon the local content assumptions recommended by BOEM.4 
The study creates cases for local share content. Scenario 0 assumes little infrastructure and 
supply chain to support the new facility. Scenario B assumes a robust infrastructure and supply 
chain to support the industry. Because of this, Scenario B can be thought of as the long run 
annual impact of the facility. The following analysis will focus primarily on Scenario 0 with a 
brief case study of Scenario B prior to the conclusion. 

                                                           
3 Data provided by Trident Winds. 
4 Speers et al. 2016, pg. 19 
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II. BACKGROUND 

Morro Bay Offshore Wind Farm is a 765 MW alternating current (AC) wind farm currently 
being developed by Trident Winds. Each floating offshore wind system will consist of a 
commercially available floating support structure and a large offshore wind turbine generator. 
The proposed plant, located approximately 45 km offshore, is expected to have approximately 
100 floating windmills5.  
 
MBOWF relies on technology that requires no piling and is well suited for deep and variable 
seabed conditions. This unique method relies on anchoring and is completely reversible; no 
permanent damage will be done to the sea bed. The energy generated by the plant will help meet 
California’s Renewable Portfolio Standard (RPS), which requires investor-owned utilities, 
electric service providers and community choice aggregators to increase procurement from 
eligible renewable energy resources by at least 1% of their retail sales annually to 33% by 2020.  
Conveying the energy produced at the plant will require interconnection to the transmission grid, 
an effort that will be undertaken by Trident Winds.  Additional economic benefits created from 
construction of the interconnect are not considered in this report.  The final project site will 
include windmills, as well as an electrical substation and maintenance facilities.   
 
This report considers a minimum operating life of 30 years, which results in a conservative 
lower-bound on the economic benefits that will arise over the operating period of the project 
under the existing lease. 
 

III. METHODOLOGY 

The economic analysis relies on IMPLAN (Impact analysis for Planning), an input-output model 
developed and maintained by the Minnesota IMPLAN Group (“MIG”) that is used for economic 
impact analysis by over 2,000 public and private institutions.6  The analysis draws on data 
collected from numerous state and federal sources, including the Bureau of Economic Analysis, 
Bureau of Labor Statistics (BLS), and the U.S. Census Bureau. The wind industry inputs for the 
analysis come from the National Renewable Energy Laboratory (NREL) and Jobs and Economic 
Development Impact Model (JEDI). The local share estimates come from Bureau of Ocean 
Energy Management (BOEM). 
 

a. Description of IMPLAN 
 
The IMPLAN modeling system relies on a matrix representation of the economy that describes 
the relationships among industries, consumers, government and foreign suppliers in order to 
derive the economy-wide impacts of changes in a specific industry.  This matrix representation is 
the so-called Leontief matrix, which contains average input (purchase) coefficients that describe 
the mix of goods, services and labor that are required to produce a unit of output; that is, how the 
output of one industry is used as an input in other related industries.  The resulting input-output 

                                                           
5 Information provided by Trident Winds. 
6 MIG; http://implan.com/V4/index.php?option=com_content&view=article&id=282:what-is-
implan&catid=152:implan-appliance-&Itemid=2 
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coefficients represent what economists refer to as production functions.7  The basic input-output 
model can be expressed in a straightforward equation: X= (I-A)-1 *dY where (I-A) is the inverse 
of the Leontief matrix, dY is a change in final demand and X is output.   
 
The IMPLAN model refines the US economy into 440 unique sectors and allows for regional 
disaggregation down to the county level.  The model can be used to estimate the direct, indirect 
and induced impacts on employment, earnings and output as a result of final demand changes 
that result from a new investment in a particular industry or compilation of industries.8  The 
direct effect captures the initial change in economic activity resulting from the new investment.   
The indirect effect reflects new economic activity that is stimulated by the direct investment in 
industries that supply inputs to the sector of initial change.  For example, increased spending on 
engineering consulting services to support the construction industry would be an indirect effect 
that arises during the construction phase of a plant.  The induced effect captures the economic 
activity that results when the increased earnings generated by the direct and indirect economic 
activity is spent on local goods and services, for instance when workers hired to work on the 
wind farm spend income on groceries, clothing, financial services, real estate, and healthcare. 
The economic impact of the project is the sum of these direct, indirect and induced effects. 
 

b. Description of JEDI 
 
The Jobs and Economic Development Impact (JEDI) model, produced by National Renewable 
Energy Laboratory, is a screening tool that estimates the economic impacts of constructing and 
operating power plants, fuel production facilities, and other projects at the local and state level. 
Based on user-entered project data, JEDI estimates the direct, indirect, and induced effects by the 
creation of a new energy facility. JEDI methodology relies upon the MIG state-level data to 
estimate the local economic activity and the resulting impact form new energy generation 
plants.9 
 

c. IMPLAN Inputs 
 
The county-level economic impacts of the proposed 765MW MBOWF are estimated using 
IMPLAN v3.  To maintain consistency with the National Renewable Energy Laboratory’s 
(NREL’s) Jobs and Economic Development Impact (JEDI) model, the 536 IMPLAN industries 
are aggregated into 14 sectors that correspond to distinct areas of investment related to power 
generation projects.  The aggregated sectors are as follows: Agriculture; Construction; Electrical 
Equipment; Fabricated Metals; Finance, Insurance and Real Estate; Government; Machinery; 
Mining; Other Manufacturing; Other Services; Professional Services; Retail Trade; 
Transportation, Communication and Public Utilities; and Wholesale Trade. 
   

 
7 The production functions used in IMPLAN are based on the US Bureau of Economic Analysis’ (BEA’s ) 
Benchmark Input-Output Accounts. 
8 Final Demand is the demand of units external to the industrial sectors that constitute the producers in the 
economy, e.g., households, government and foreign trade.  (Miller and Blair, 1985). Output represents the 
value of industry production.   
9JEDI Methodology 
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Economic value is generated from the direct labor requirement for operations and maintenance 
of the facility.  The labor cost to Trident Winds is comprised of both employee wages and 
employee benefits. Trident Winds is projected to spend $61,937.8410 per worker in total 
compensation during the operations phase of the project (the compensation rate for maintenance 
and repair occupations in San Luis Obispo County).  
 
The JEDI model was utilized to generate the direct impacts to the local economy given the initial 
input conditions provided by Trident Wind. The direct employment results from Jedi were then 
inputted into an analysis by parts template to calculate IMPLAN inputs for a nonexistent 
industry. These results in the nonexistent industry template were imputed using the output per 
worker estimate for all other renewable industries. This estimate is $394,760 output per 
worker11. This created inputs for IMPLAN where the indirect and induced economic effects 
were generated. IMPLAN contains a zip code analysis allowing for results based on Morro Bay 
as well as SLO county. 
 
The process was completed with two different scenarios, with different local share estimates for 
both SLO county and Morro Bay. 
 

IV. RESULTS 

a. Economic Impacts 
 

The results of modeling in IMPLAN are displayed in Tables 4.1- 4.3. Tables 4.1 and 4.2, 
respectively, show the induced and indirect impacts of the MBO Wind Farm project on 
employment across the aggregated sectors underlying the study.   
 

 

 
 

 

                                                           
10 Calculated by: Direct Labor Income ÷ Direct FTE Employment. The values can be found in Figure 4.3 
11 Source: 2011 Minnesota IMPLAN Group, Inc. 
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Note that the employment figures generated by IMPLAN are converted into full-time equivalent 
jobs (job-years) to facilitate the comparison of employment effects across sectors for different 
compositions of part-time and full-time employees.  The employment effects reported for the 
operating period represent the annual impacts of the project on local job creation in SLO County 
over the operating horizon.  
 
Table 4.3 depicts the local economic impact of MBOWF in terms of employment, employee 
compensation, and total economic output.12  The entries in the table indicate that the proposed 
project will create 64.7 job-years annually over the 30-year operating period in the local 
economy.  In total, 43% of employment creation of the project arises through direct employment 
effects as a result of the MBOWF facility. 
 
The resulting impact on local employee compensation and economic output are presented in the 
table in 2018 dollars. Development of MBOWF will generate $3.5 million in local employee 
earnings and $16.7 million in local economic output annually over the initial 30 year operating 
period. 
 

                                                           
12 Local economic impacts reflect the assumption that the construction and O&M employment requirements 
are met by workers located in San Luis Obispo County.  
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Figure 4.1 details the distribution of induced spending by MBOWF workers across industries.  
The largest shares of induced spending is projected to occur in the service sector, finance, 
insurance and real estate industries, and retail trade, where service industries include 
administrative and waste services, educational services, health and social services, entertainment 
and recreation, professional services, and accommodation and food services.  Other industries, 
which together account for 2% of induced spending, include agriculture, mining, construction 
and wholesale trade, with wholesale trade accounting for about half of spending in the category.   
 
 
Figure 4.1. Induced Spending by MBOWF Project Workers 
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b. Fiscal Impacts 

 
Table 4.4 displays a detailed distribution of the California state sales and use tax. SLO County 
will collect a local sales tax of 1% on all materials and supplies spent for the MBOWF. 

 

 
 
Fiscal Impacts on SLO county are dependent on our percentage of local share attributed to 
materials and maintenance costs as well as indirect taxes from property and corporate taxes. 

The local share for Scenario 0 provides a smaller portion of local share value. Table 4.5 displays 
the aggregated sales and tax revenues collected by San Luis Obispo County in the operating 
phase of the project. 
 

 
 
Total state and local tax benefits total $311,287 with 74% of revenue is generated from sales, 
property, severance, and use taxes. This is a conservative estimate for SLO county assuming tax 
revenues will take place annually during the startup period of the wind farm. This estimate is 
based off of IMPLAN’s estimates of fiscal impacts. Direct spending and sales tax revenue will 
depend on Trident Wind’s O&M estimates for materials and supply costs relative to local share 
of operating spending.  
 
Scenario B for SLO county assumes a larger local share of spending for operating expenses 
based on a 30 year average. B implies Trident and SLO county has become a supplier for the 
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wind industry along the central coast and will increase indirect effects within the county. 
Scenario B county and local tax benefits total $555,868 with 74.3% of revenue generated from 
sales, property, and use taxes.  
 
Morro Bay Fiscal Impacts Estimate 
 
IMPLAN has the ability to run a zip code level estimate of tax revenues from the wind farm. 
Scenario 0 provides a conservative estimate for total tax benefits of $119,091 and Scenario B 
provides an estimate for total tax benefits of $214,191. Tax benefits consist of sales, property, 
and severance tax, but Morro Bay does not receive a use tax benefit. Table 4.6 displays the 
aggregated sales and tax revenues collected by Morro Bay in the operating phase of the project 
for scenario 0. 
 

 
 
Note that the tax revenue generated by Morro Bay is a subset of tax revenue generated by SLO 
county. 
 
c. Scenario B 
 
Scenario B looks at the potential local economic impact after the industry supply chain has had 
time to adjust to the introduction of the MBOWF. Over the lifespan of the wind farm, the local 
economy will develop to meet the needs of the facility. Scenario B estimates the impacts of the 
changes described above. It can be thought of as the long run annual effects of MBOWF to the 
local economy.13 Table 4.7 depicts the updated figures for the annual local economic impact 
with amounts to a 68% increase in job-years, 78% increase in employee compensation, and 78% 
increase in economic output. 
 

                                                           
13 Local shares for Scenario B comes from NREL Floating Offshore Wind in California: Gross Potential for Jobs 
and Economic Impacts from Two Future Scenarios 
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d. Morro Bay Impacts 
 
Table 4.8 restricts the model to only the economic impact on the city of Morro Bay. The table 
shows an increase in 47 job-years for the local city with just under 60% of the job-years coming 
directly from the MBOWF over the initial 30-year operating period. 
 

 
  
The division of the $759,083 annual induced spending by industry is shown in figure 4.2. 
Finance, Insurance and Real Estate, Services and Retail Trade making up 93% of the annual 
induced spending from the Trident Wind Farm. 
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Figure 4.2: Morro Bay Induced Spending Annually by Industry for Scenario B 

 
 

 
e. Commercial Fishery Impact 

 
The Bureau of Ocean Energy Management and US Department of the Interior funded an analysis 
on potential impacts to commercial fisheries due to offshore wind energy development14. The 
study used data collected from commercial fish tickets on over eight potential wind energy areas 
(WEA). The results grouped different permit subsets into five separate clusters. The study 
concluded with a loss of annual revenue net of variable costs (RNVC) of 2.2% in one of the five 
clusters, with the other four clusters having a RNVC change between a loss of 0.2% and a gain 
of 0.6%. All effects fell within the normal yearly deviation of the RNVC. 
 
MBOWF could also cause an increase in potential danger to commercial fishermen due to the 
possibility of boats drifting into the wind farm zone during times with poor visibility such as fog 
and nighttime. A Danish study15 has found increased collision frequency after the erection of an 
offshore wind farm. This increased collision frequency was usually due to a failure on propulsion 
machinery instead of human or steering failure. 
 
There is also a worry on the effect of electromagnetic fields on the fish population.  While some 
fish species use geomagnetic fields to navigate underwater, current studies have not shown an 
impact from underwater wind farm cables.16 
 
 
 
 
                                                           
14Kirkpatrick et al., 2017 
15 Christensen et al. 
16Iyre et at., 2007 
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