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Land-Based Wind JEDI Model Background Information

The economic impacts from wind energy project development can be significant to both
the rural counties and the state in which the project is located. The benefits that are
generated by the expenditures, both during the construction and the operations phases
of wind plants, depend on the extent to which those expenditures are spent locally, as
well as the structure of the local and state economy. The Land-Based Wind Jobs and
Economic Development Impact model (LBW JEDI model) is an easy-to-use tool that
provides an approximation of the economic impacts to the local county and the state that
can be generated from wind project development, during the construction phase of the
project and throughout the 20 to 30 year life, or operating years, of the project.

Methodology Behind the Model

Using basic information about a wind project (at minimum the project’s state, county, or
region; the year of construction; and the size of the facility), the model calculates the
project balance-of-plant costs using NREL’s LandBOSSE Balance-of-Systems cost
model. The model then calculated the number of jobs, income (i.e., wages and salary),
and economic activity that will accrue to the state, county, or region being analyzed. To
evaluate these impacts, input-output or multiplier analysis is used.

Input-output models were originally developed to trace supply linkages in the economy.
For example, they show how purchases of wind turbines not only benefit turbine
manufacturers, but also the fabricated metal industries and other businesses supplying
inputs to those manufacturers. The benefits that are ultimately generated by expenditures
for wind plants depend on the extent to which those expenditures are spent locally and
the structure of the local economy. Consistent with the spending pattern and location-
specific economic structure (state, county, or region), different expenditures support a
different level of employment, income, and output.

Input-output analysis is a method of evaluating and summing the impacts of a series of
effects generated by an expenditure (i.e., input). To determine the total effect of
developing a wind power plant, three impacts are examined for each expenditure. These
include direct effect, indirect effect, and induced effect.

Direct effect: Direct effects are the on-site or immediate effects created by an
expenditure. In constructing a wind plant, it refers to the on-site jobs of the
contractors and crews hired to construct the plant. It also includes the jobs at the
turbine manufacturing plants and the jobs at the tower and blade factories.

Indirect effect: Indirect effects refer to the increase in economic activity that
occurs when a contractor, vendor or manufacturer receives payment for goods or
services and in turn is able to pay others who support their business. For instance,
this impact includes the banker who finances the contractor; the accountant who
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keeps the contractor’s books; and the steel mills and electrical manufacturers and
other suppliers that provide the necessary materials.

Induced effect: Induced effects refer to the change in wealth and income that is
induced by the spending of those persons directly and indirectly employed by the
project. This would include spending on food, clothing, or day care by those directly
or indirectly employed by the project, retail services, public transit, utilities, cars,
oil, property & income taxes, medical services, and insurance, for example.

The sum of these three effects yields a total effect that results from a single expenditure.
To accomplish this analysis at the state level, state-specific multipliers and personal
expenditure patterns are used to derive the results. These state-by-state multipliers for
employment, wage and salary income and output (economic activity), and personal
expenditure patterns were adapted from the IMPLAN Professional model using year 2018
data (to be updated with new data in November 2020). The changes in expenditures from
investments in developing wind power plants are matched with their appropriate
multipliers for each sector affected by the change in expenditure. The JEDI model user
does also have the ability to add in their own IMPLAN data for a specific location using
the User Add-In Location sheet within the model.

Consistent with an analysis of this type and scope, the assumptions play an important
role in influencing the results. Thus, to accommodate the greatest level of flexibility in user
skill level and availability of specific detailed project information, the model is designed to
incorporate model default values or new values entered by the user. The default values
represent a reasonable expenditure pattern for constructing and operating a wind power
plant in the United States and the share of expenditures spent locally. The default
expenditure pattern is based on a review of numerous wind resource studies as well as
the default values used for NREL’s LandBOSSE model simulations.

Currently, not every project will follow this exact “default” pattern for expenditures. Project
size, location, financing arrangements, and numerous site-specific factors influence the
construction and operating costs. Similarly, the availability of local resources (including
skilled labor and materials) and the availability of locally manufactured power plant
components will have a significant effect on the costs and the economic benefits that
accrue to the state or local region. To the extent the user has and can incorporate project-
specific data and the share of spending that is expected to occur locally, the more
localized the impact analysis will be.

Entering Data and Running the Model

The JEDI model is designed for all levels of users, requiring no experience with
spreadsheets or background in economic modeling. The model includes instructions
imbedded within the model in addition to this document which describes the installation
process and basic use of the model. The installation of the JEDI model involves also
installing NREL’'s LandBOSSE model through the installer that is included with the JEDI
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model when downloaded from the NREL website. This process is described in detail in
the Installation and Use section of this guide.

For those users with little or no experience with wind power plants or economic impact
analysis, minimal inputs are required, such as the state in which the wind plant will be
built, the year the plant will be built, the size of the plant and any available turbine
information. The user can then choose to accept all project defaults or review and edit
any defaults as desired. Regardless of the number of inputs changed in the model, the
user must still proceed through the model and press each button to proceed to the next
step to ensure that all calculations in the model are performed correctly.

For those users with more experience with wind power plants and/or economic impact
analysis (i.e., those with more project-specific information on costs and expenditures,
financing, taxes, and local share of spending, among others), project-specific values can
be entered to override the default values.

Interpreting the Results

Regardless of the amount of project-specific data entered by the user, JEDI provides
sufficient information to help users better understand the economic impacts associated
with the project being analyzed. The model provides basic project information to identify
the magnitude of the construction-related spending and ongoing operating and
maintenance (O&M) expenditures, as well as the portion of local spending. As noted
earlier, these outputs should not be interpreted as precise values. Instead, they should
be used as an indication of the magnitude of the potential economic development
impacts. The “local share” values — default or user modified — are determined in the model
for each of the expenditures. Similarly, the model identifies local spending on debt and
equity payments, property taxes and land lease payments.

In addition to the basic project information, the model provides analysis (divided into
direct, indirect and induced impacts) of the local jobs, earnings, and output (economic
activity) generated as a result of the project. This includes the one-time impacts from the
construction phase, as well as the annual or ongoing impacts from the annual operations.

Once the analysis is complete, the user has several options for saving the data and results
including printing the results, saving the model (using a different name), or copying the
results into a spreadsheet format. The results are divided into separate categories for
Construction Impacts and Operating Years Impacts and are broken into 4 categories:
jobs, earnings, output, and value added. The Summary sheet of the JEDI model will also
display four bar charts showing the results for the wind project being analyzed.
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Land-Based Wind JEDI Model Version Release 2020

The Land-Based Wind Jobs and Economic Development Impact (JEDI) Model underwent
a series of updates in the 2020 fiscal year. These updates, listed below, aim to keep the
model on trend with the current land-based wind industry and increase the model's
accuracy when analyzing wind plants throughout various regions of the country. The
updates made to the land-based wind JEDI model in 2020 require specific steps to be
followed in order for the model to run and for JEDI to calculate accurate costs for your
project.

Please follow the steps in this document to correctly install and run the JEDI model.

Key Updates to the Land-Based Wind JEDI Model in 2020:
e Integration of the NREL LandBOSSE Balance-of-System Cost Model
o The LandBOSSE model is a Python-based tool used for modeling the
balance-of-system costs for land-based wind plants. This model has been
fully integrated into the JEDI Microsoft Excel-based model, allowing the user
to calculate and view LandBOSSE outputs through Excel. The integration
of this model requires that the JEDI user installs LandBOSSE prior to using
the JEDI model. Steps for this installation process are described below.
o Information on the LandBOSSE Balance of System Cost Model can be
found at https://www.nrel.gov/docs/fy19osti/72201.pdf
e Addition of state-specific land lease data
o Data sourced from American Wind Energy Association WindlQ Database,
as well as additional NREL literature review
e Addition of state-specific property tax data
o Data sourced from American Wind Energy Association WindlQ Database,
as well as additional NREL literature review
e Addition of regional, capacity-based curves to determine # of O&M jobs
o Data from NREL’s Workforce and Economic Development Considerations
from the Operations and Maintenance of Wind Plants Report (M.
Kotarbinski, NREL/TP-5000-76957), was used to develop job curves within
JEDI that estimate the number of O&M jobs based on a wind plants region
and capacity.
e Redesign of model layout and step-by-step format
o The latest version of the land-based wind JEDI model includes a redesign
of the model layout and function. The model now uses a step-by-step
method requiring the user to press the appropriate buttons in Excel to run
macros to proceed through the steps and properly run all calculations.
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Installation and Use of the Land-Based Wind JEDI Model

Step 1 - Download the JEDI Model Package

For the latest version of the land-based wind JEDI model, please visit the NREL website
at the following link: https://www.nrel.gov/analysis/jedi/wind.html. Click on the Land-
Based Wind JEDI Model “Download” button for MacOS to download a .zip folder
containing the JEDI Model and LandBOSSE installation package titled “JEDI Beta
MacQOS.zip.”

Step 2 - Extract and Save the Folder to your Computer

Once the download is complete, you will see the .zip folder in your computer’s download
folder. Please extract/decompress this folder and save the “unzipped” folder to your
computer. The JEDI Beta MacOS folder should automatically decompress upon by
double clicking on the folder. You can drag this folder to your desktop or wherever you
would prefer to save it, but all folder contents must be kept in one location.

[ NON ] @) Downloads v
> sBo= = % Q E
Favorites Name Date Modified Size Kind
@ AirDrop 2 JEDI Beta MacOS Today at 10:07 AM - Folder
£ Recents JEDI Beta JEUI Beta
A\ Applications MacOS.zip MacOsS
[2) Desktop
[ﬁ Documents
o Downloads
B - UL Move this .zip folder to
T desktop and double
Tags :
o cl;ck to ’creat§
Orange “unzipped” version.
Yellow You can then delete the
@ Green le folder.

® Rl

Step 3 - Install LandBOSSE

Open the JEDI Beta MacOS folder from the location where the folder was saved in Step
2. Right-click on the installer icon labeled “Install LandBOSSE” and select “Open.” You
may get a warning asking if you are sure you would like to open this application. Please
click “Open.”

*Note — this step must be completed prior to using the JEDI Model Excel File. This
installation will only need to be completed the first time you are using the model and will
not need to be re-installed every time you use the JEDI model.
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LandBOSSE will automatically begin to install and you will see the following screen.
Please wait until the installation is complete and this screen disappears (this can take up

to 10 minutes.)

@® Install LandBOSSE

[@;33mDownloading Miniconda[@m
Current

Speed

%
l o

[@;33mCleaning up existing installation[@m
% Total % Received % Xferd Average Speed Time Time Time

Dload Upload Total Spent Left

Cancel

Step 4 — Open the JEDI Model

After the LandBOSSE installation is complete, you can return to the JEDI Beta MacOS
folder and open the Excel file titled “jedi-lbw-model-w2020.xlsm.” When the file opens,
please opt to “Enable Macros” to ensure the model runs all calculations.
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This workbook contains macros. Do you want to disable macros
before opening the file?

!

Macros may contain viruses that could be harmful to your computer. If
this file is from a trusted source, click Enable Macros. If you do not fully
trust the source, click Disable Macros.

Learn about macros

Enable Mac @ ben Disable Macros

Step 5 — Run the JEDI Model

With the Excel-based model open, start on the tab titled “Step 1 — Project Information.”
Here you can change any of the basic and advanced inputs for your project. When you
have finished altering your inputs on this page, please click the button “Proceed to Step
2 — Run LandBOSSE.” This button will take your inputs and run a Python code for the
LandBOSSE Balance-of-Systems cost model in the background.

You may have to wait a few minutes for the costs on the Step 2 sheet to recalculate.
While LandBOSSE is running, you will notice that the Excel sheet says “Running...” in
the bottom left corner. When the LandBOSSE calculations are complete, the Excel sheet
should say “Ready” in the bottom left corner.

[ NON d o~ jedi-lbw-model-w2020

Home Insert  Page Layout Formulas  Data Review  View
f %
Paste Cell
Styles
= f 400
A B 4 D E F G H I

4 Project Description Site Information |
5 Project Name project_1 ‘Wind Shear Exponent 0.2 |
6 Project Location (State) IDAHO 50-year Gust Velocity (m/s) 59.5

7 Project Location (Region) | West Number of Access Roads 2

8 Total Project Size (MW) 400 Number of Highway Permits 10

9 | Number of Projects (included in Total Project Size) | 1

10 Number of Turbines 160 Percent of Roads that will be constructed 33%

1 Road width (ft) 20

12 Turbine Information Road thickness (in) 8

13 Turbine Rating (MW) 2.5 Fuel Cost (USD per gal) 15

14 Hub Height (m) 80 Road Quality (0-1) 0.6

15 Rotor Diameter (m) 77 Road Length Adder (m) 5000

16 Turbine Spacing (times rotor diameter) 4 Crane Width (m) 11

17 Row Spacing (times rotor diameter) 10

18 Grid Connection

19 Construction Information Distance to Interconnect (miles) 5
20 Year of Construction 2020 Interconnect Voltage (kV) 130
21 Money Value (Dollar Year) 2020/ Line Frequency (Hz) 60
22 Total Project Construction Time (months) 9 New Switchyard (y/n) y
23 Rate of Deliveries (turbines per week) 10 Combined Homerun Trench Length to Substation (km) 50|
2
25 Foundation Information
26 2.36)
27 5.89E405
i: ed to Step 2 - Cost Information (Run LandBOSSE) 19153

30 Non-Erection \isNlay Critical Speed (m/s) 15

31 **You must click the "Proceea w aw,. -~ - _** == *= == tandonces

32 anytime changes are made to this page.** Development Cost Information

33 Development Cost ($/kW)

34

4 » &K T

a

& STEP 2 - Cost Information

& STEP 3 - Edit Project Data

& SummaryResults = @ User Al

*Note — anytime changes are made to the inputs on the Step 1 page,
this button must be clicked to re-run LandBOSSE.
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Step 6 — Continue through JEDI Model Steps

After you have clicked the button to Proceed to Step 2 and LandBOSSE has successfully
run, you should see new costs populated on the “Step 2 — Cost Information” tab. These
costs are the outputs from the LandBOSSE model.

Autosave @ A EHEF ©v O = 2 jedi-lbw-model-w2020

Home Insert Draw Page Layout Formulas Data Review View Developer Q Tell me

D4 : fx  Cost for Project *LandBOSSE Outputs
A B © D E F G H 1 J K L
1 STEP 2 - Cost Information
Please WAIT until LANDBOSSE has completed running and Excel no longer says "Running..." at the bottom left hand corner. This
2 will allow the costs below to recalculate based on your inputs on Step 1.
3 The following are outputs from NREL's Balance of S Cost Model for Land-Based Wind (LandBOSSE): User Input Needed:
4 Balance of System (BOS) Costs -;‘:".a":.'&‘.!“.; |em perkW _Percent of Total Cost
5 Development Costs Total $8,500,000 $17 9.3%| Total Equipment Cost ($/kW) $1,115 Restore Default
6 Equipment Rental $0 $0 0.0% ions and Mai osts ($/kW) $aa i and 0O&M
7 Labor $0 $0 0.0% Money Value (Dollar Year) 2018 Costs.
8 Materials $0 S0 0.0%!
9 Mobilization $0 $0 0.0% Total Installed Project Cost (S, $1,298
10 Other $0 $0 0.0%
1 Site Preparation Costs Total $5,742,388 $11 6.3% **You must click the "Praraad #n Stan 2" hutton to generate accurate equipment cost estimates**
12 Materials $1513971 $3 1.7%.
13 Equipment Rental $762,432 $2 0.8%
14 Labor $972,136 $2 1.1%.
15 Mobilization $148,517 $0 0.2%
16 Other $2,345331 $5 2.6%
17 Foundation Costs Total $19,259,468 $39 21.1%
18 Equipment Rental $615,107 $1 0.7%
19 Labor $6,581,181 $13 7.2% Balance of System Costs
20 Materials $11,146,062 $22 12.2%
21 Mobilization $917,118 52 1.0%.
22 Erection Costs Total $14,163,072 $28 15.5%
23 Equipment Rental $1,497,823 $3 1.6%
24 Fuel $57,588 S0 0.1%.
25 Labor $11,708,351 $23 12.8%
26 Materials $0 $0 0.0%
27 Mobilization $899,310 $2 1.0%
28 Other $0 $0 0.0%
29 Collection Costs Total $13515803 $27 14.8%
30 Equipment Rental $1,238,681 $2 1.4%
31 Labor $2,729,442 S5 3.0%
32 Materials $8,904,070 $18 9.7%
33 Mobilization $643,610 $1 0.7%
34 Grid Connection Costs Total $1,563,881 $3 1.7%
35 Substation Costs Total $8,974,604 $18 9.8%
36 Costs Total $19,660,524 $39 21.5%
37 Insurance $401,628 $1 0.4%
38 Construction Permitting $585,189 $1 0.6%
4 » a FAQ & START & STEP 1 - Project Information & STEP 2 - Cost Information @& STEP 3 - Edit Project Data & SummaryResults & UserA
T o -

During this step, user inputs to the project cost information can be made for Total
Equipment Cost ($/kw), Operations and Maintenance Costs ($/kW), and Money Value
(Dollar Year.)

After any changes are made, please click the button to “Proceed to Step 3 — Edit Project
Data.” In Step 3, the LandBOSSE outputs are then re-grouped together into the
corresponding categories used by JEDI.
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66 Wind Farm Annual Operating and Maintenance Costs

69 Labor
70 | Personnel b
71 | Field Salaries (i.e., onsite wind technicians, etc.)

72 | Administrative

73 | Management

74 | Labor/Personnel Subtotal

75 Materials and Services

76 | Vehicles

77 | Site Maint/Misc. Services

78 | Fees, Permits, Licenses

79 | Utilities

80 | Insurance

81 | Fuel (motor vehicle gasoline)

82 | Consumables/Tools and Misc. Supplies

83 | Replacement Parts/Equipment/ Spare Parts Inventory
84 | Materials and Services Subtotal

85 Sales Tax (Materials & Equi Purch

86 Other Taxes/Payments

87 Total O&M Cost

4 4

5o Other Parameters

90 Financial Parameters

91 Debt Financing

92 | Percentage financed

93 | Years financed (term)

94 | Interest rate

95 | Equity Financing/Repayment

96 = Percentage equity

97 | Individual Investors (percent of total equity)

98 | Corporate Investors (percent of total equity)
99 = Return on equity (annual interest rate)

100 Repayment term (years)

101 Tax Parameters

102| Local Property Tax Rate (avg millage rate - $/$1,000)
103 Assessed value (percent of construction cost)

d 4 4

F |

105 Taxable Value

106, Taxes Per MW

107 Local Taxes

108| Local Sales Tax Rate

109 Land Lease Parameters

110/ Land Lease Cost ($/per turbine)
111 Number of Turbines

112) Land Lease (total cost)

113 Lease Payment recipient (F = farmer/household, O = Other)
114 Payroll Parameters

115 Construction Labor

116, Foundation

117, Erection

118 Electrical

119 Management/Supervision

120 O&M Labor

121 Field Salaries (technicians, other)
122|  Administrative

123 Management/Supervision

Go To :
Summary Impacts!

F |

Return To Top
Project Description and Cost Data

$606,037
$86,007
$99,004
$791,137

$354,488

$13,844,974

80%
10
6%

0%
100%
12%
10

$10.00
100%

$411,137,371
$15,693
$4,111,374
7.25%

$20,985
120
$2,518,200
F

Wage per hou?
$50.29
$52.14
$55.80
$47.03
Wage per hou?
$28.12
$18.00
$45.00

4 >

STEP 2 - Cost Information

Cost Percent of

Local Share or % of"
Time Onsite (for

Per kW Total Cost itinerate workers)
$2.02 4.4% 100% See comment - point cursor to
$0.29 0.6% 100% red triangle in cell corner.
$0.33 0.7% 100%
$2.64 5.7%
$1.18 2.6% 100%
$0.46 1.0% 80%
$0.23 0.5% 100%
$0.92 2.0% 100%
$8.86 19.2% 0%
$0.46 1.0% 0%
$3.00 6.5% 0%
$26.25 56.9% 0%
$41.36 89.6%
$2.15 4.7% 100%
$0.00 0.0% 100%
$46.15 100.0%

Local Share ™

Employer Payroll GVerhead
37.6%
37.6%
37.6%
37.6%
Employer Payroll GVerhead
37.6%
37.6%
37.6%

& STEP 3 - Edit Project Data

0%

100%

0%

100%

100%

100%

a—=

- —

& Sun

rmm

On the Step 3 Edit Project Data page, you will see the balance of plant costs and project
information that was inputted during the previous steps. On this sheet, you can edit local

share percentages, financial parameters, and O&M costs as needed for your project.

After all inputs are completed, hit the “Go To Summary Impacts” button at the bottom of
the sheet to view the summary of economic impacts for your project.
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A

B Cc

D

Wind Farm - Project Data Summary baseli on User modifications to default values

Project Location
Year of Construction

1

2

3

4 | Total Project Size - Nameplate Capacity (MW)
5 | Number of Projects (included in total)
6

7

8

Turbine Size (kW)
Number of Turbines

Installed Project Cost ($/kW)

9 | Annual O&M Cost ($/kW)
10 'Money Value (Dollar Year)

11 | Total Installed Project Cost

12 | Local Spending

13 | Total Annual Operational Expenses
14 | Direct Operating and Maintenance Costs

15 Local Spending
16 | Other Annual Costs
17 Local Spending

18 Debt and Equity Payments

19 Property Taxes
20 Land Lease
21

CALIFORNIA
2020

300

1

2500

120

$1,370

N $46.15
2018
$411,137,371
" $64,904,419
$80,353,148

$13,844,974

$1,601,852

3 $66,508,174
$7,274,548

$0

$4,111,374

$2,518,200

4

A

22 Local Economic Impacts - Summary Results

23

24 | During construction period

25 Project Development and Onsite Labor Impacts
26 Construction and Interconnection Labor

27 Construction Related Services

28 Total

29 Turbine and Supply Chain Impacts

30 Induced Impacts

31 Total Impacts

32

33  During operating years (annual)

34 Onsite Labor Impacts

35 Local Revenue and Supply Chain Impacts

36 Induced Impacts
37 Total Impacts

Jobs Earnings

-
76 $11.3
I 4 $0.4
80 $11.7
3 213 $15.5
h 169 $11.6
462 $38.8
3 10 $0.7
" 30 $2.1
N 25 $1.8
66 $4.6

38 |Notes: Eamings and Output values are millions of dollars in year 2018 dollars. Construction and operating jobs are full-

39 time equivalent for a period of one year (1 FTE = 2,080 hours). Wind farm workers includes field technicians, administration and

40 'management. Economic impacts "During operating years" represent impacts that occur from wind farm operations/expenditures.

41 |The analysis does not include impacts associated with spending of wind farm "profits” and assumes no tax abatement unless noted.

42 Totals may not add up due to independent rounding. Results are based on User modifications to default values.

43

44
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$1,291 without taxes
$44.00 without taxes

Print Project Data Summary
and Summary Results
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to a new spreadsheet file

Output ™ Value Added ™
Return to
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and Cost Data

$12.0 $11.8

$48.6 $25.2

$33.1 $20.9

$93.7 $57.9

Return to Step 1 for New

$0.7 $0.7 LandBOSSE Simulation
$10.6 $8.1

$5.2 $3.3

$16.6 $12.1
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Data Sources Used in the LBW JEDI Model - 2020

LandBOSSE

The Land-Based Wind JEDI model was integrated with NREL’s LandBOSSE Balance-of-
Systems Cost model in 2020. LandBOSSE is NREL’s land-based balance of system
system’s engineering model, which is a tool for modeling the balance of system costs of
land-based wind plants. Balance of system costs, which are the costs to perform site
preparation, construct foundations, install electrical infrastructure, construct the tower,
etc. currently account for approximately 30% of the cost to install a land-based wind plant,
so it is extremely important that these costs are accurate within the JEDI model.

Through the integration of LandBOSSE and JEDI, the accuracy of these balance of plant
and construction costs is greatly improved, making the JEDI model more accurate and
up to date with industry trends. An additional benefit is that the LandBOSSE model, which
is typically run by Python, can now be accessed by using the Excel-based JEDI model.

Through this integration, the model takes user inputs and defaults from the JEDI model
to run the LandBOSSE model after the user enters any inputs about a project on the Step
1 sheet of the JEDI model. After running LandBOSSE, the user will see all of the outputs
from the LandBOSSE model on the Step 2 sheet of the JEDI model. These outputs are
split into six modules: development, site preparation, foundation, erection, collection, grid
connection, substation, and management. These outputs are then reconfigured to match
the four input categories in the JEDI model: equipment costs, materials costs, labor costs,
and development or other costs. In addition to LandBOSSE, data from the 2018 NREL
cost of wind energy review is also used to calculate the equipment costs. This
reconfiguration is done to group all costs together based on the industries that are
affected, which ultimately is used in the back end of the JEDI model to run economic
multipliers and determine the economic impacts. For a visual flowchart of the integration
of these NREL models into the JEDI model, please refer to the Figure 1.
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Figure 1. Integration of NREL Model Cost Outputs to LBW JEDI Model Cost Inputs
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Property Tax Data

In 2020, the Land-Based Wind JEDI model was updated to include state-specific data for
property tax payments. This dataset was collected through an NREL literature review,
including information from American Wind Energy Association’s WindlQ Database and
Property Tax Treatment Report and was used to determine tax rate, assessment
percentage, and an average value in dollars per megawatt of property taxes for each
state. In JEDI property taxes for the wind farm are calculated first using the tax rate and
assessment value, or if this information is not available for a particular state, then the
model resorts to using the $/MW value for that state. This $/MW dataset is shown in
Figure 2. Both of these updates improve the regionality of JEDI and allow the user to
generate more accurate results for their state.

Figure 2. Average Property Taxes per State

AVERAGE PROPERTY TAXES PER STATE ($/MW)
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Landowner Lease Data

In 2020, the Land-Based Wind JEDI model was updated to include state-specific data for
landowner lease payments. This data was collected through an NREL literature review
as well as from the American Wind Energy Association’s Wind |Q database, to create an
average dollar per megawatt value for each state. This value is then multiplied by the total
project size to calculate the total cost of the landowner lease payments for the wind project
in that state. Figure 3 shows the average value of these landowner lease payments for
each state. In the JEDI model, the user is able to change this value if another value is
known for the project. The user may also select the type of Lease Payment Recipient.
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Figure 3. Average Land Lease Payments per State
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Operations & Maintenance Data

An update made in 2020 to the Operations & Maintenance section of the Land-Based
Wind JEDI model is the addition of regional, capacity-based curves to determine the
number of O&M jobs created during the lifetime of a wind project. Data from another
NREL report, the Workforce and Economic Development Considerations from the
Operations and Maintenance of Wind Plants Report (M. Kotarbinski, NREL/TP-5000-
76957) was used to develop these curves to more accurately reflect the difference in
number of O&M jobs based on the plant’s region and total capacity. This is important
because the number of jobs does not increase linearly with the size of the plant. These
regional curves can be seen in Figure 4.
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Figure 4. Operations and Maintenance Employment by Region
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Additional Data

In addition to these datasets and models developed by NREL, economic multiplier data
from IMPLAN is also used in the JEDI model. Currently, the model is using 2018 IMPLAN
data, but this is set to be updated to the 2020 IMPLAN data as soon as it is released.

JEDI Model Support

For questions about the Land-Based Wind JEDI model or any of the models in the JEDI
suite, please email JEDIsupport@nrel.gov. Additionally, more information about the
models can be found at https://www.nrel.gov/analysis/jedi/. These models are typically
updated every year to reflect current industry data and trends, but feedback about the
models and recommendations for improvement are greatly appreciated.
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