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Economic impacts are one
part of energy decision-making
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Presenter�
Presentation Notes�
We know that econ impacts are just one piece of the decision-making realm. But more and more dec makers are asking about job creation and economic impacts to their states. �
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 The JEDI model

* Wind vs coal results (CO, Mi)
* Other wind benefits
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Presenter�
Presentation Notes�
Most states get a lot of their electricity from coal. This is EIA data from 2004, but it’s almost the same today. �
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Where does our coal come from?



Presenter�
Presentation Notes�
But where do we get our coal?�

http://www.eia.doe.gov/cneaf/coal/page/acr/acr_sum.html#fes1
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Presenter�
Presentation Notes�
If your state doesn’t use it’s own coal, it’s sending money and jobs out of state for its energy needs. You may need to do some of that, but when we compare coal and wind in states that don’t use a majority of their own coal, we see some interesting results. Of course, in some coal-heavy states, we should talk about coal AND wind instead of coal vs wind because there’s room for all of us. �


The JEDI model
Jobs and Economic Development Impacts

* Necessary inputs:
— Year and location of project construction
— Construction cost ($/kW)

— O&M cost ($/kW)
— Cost & location of fuel, for coal

The better the inputs, the better the outputs!

* To download:
www.windpoweringamerica.gov
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Presenter�
Presentation Notes�
Don’t want to bore you. Most of you have heard of the JEDI model, and perhaps some of you have even used it. The model has been updated and continues to be. But I’m going to let you in on a secret. The real reason we call it JEDI is because Larry Flowers has always secretly wanted to be a JEDI knight!�


The real reason
we call it JEDI
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Presenter�
Presentation Notes�
And we need to thank Larry and others on his team for going to bat for wind and WPA… against budgets and anti-wind conspiracy theorists.�


Wind Energy’s Economic impacts
On-site direct, off-site direct, Indirect, Induced

Wind energy’s economic “ripple effect”
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Presenter�
Presentation Notes�
This is a look at the kind of outputs JEDI gives you and the ripple effect that occurs from building new wind generation.

During the construction phase (photo 1) here are the on-site workers. During the operational phase, here are examples of on and off site jobs (p.2). �


Direct on-site jobs and parts
during construction



Presenter�
Presentation Notes�
This only includes the on-site construction workers, their manager and their support staff.�


Wind Energy’s Economic impacts
On-site direct, off-site direct, Indirect, Induced

Wind energy’s economic “ripple effect”

Direct Impacts Indirect Impacts Induced Impacts
On-site Off-site , ,

_ These are jobs in and These jobs and
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Presenter�
Presentation Notes�
This is a look at the kind of outputs JEDI gives you and the ripple effect that occurs from building a wind project in Colorado.

During the construction phase (photo 1) here are the on-site workers. During the operational phase, here are examples of on and off site jobs (p.2). �


Indirect jobs, services, materials

N 2L S ‘33?*
ﬁ Property taxes
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Steel mill jobs, parts, services
Photos: E.C.Levy, Inc, Detroit, Ml



Presenter�
Presentation Notes�
The indirect category includes the accountant for the construction firm, for example, and the jobs at the steel mill who made the steel for the towers.�


Wind Energy’s Economic impacts

On-site direct, off-site direct, Indirect, Induced

Wind energy’s economic “ripple effect”

Direct Impacts

On-site

Construction
workers

Management

Administrative
. support

Cement truck
drivers, road
crews,
maintenance
workers

Off-site

Boom truck &
management, gas and
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blades and towers &
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Hardware store
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workers, spare parts
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Indirect Impacts
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supporting businesses,
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financing the
construction,
contractor,
manufacturers and
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Induced Impacts
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the spending by
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Presenter�
Presentation Notes�
This is a look at the kind of outputs JEDI gives you and the ripple effect that occurs from building a wind project in Colorado.

During the construction phase (photo 1) here are the on-site workers. During the operational phase, here are examples of on and off site jobs (p.2). �


Induced jobs, services, materials

Child care, grocery store, clothing, other
retall, public transit, new cars, restaurants,
medical services



Presenter�
Presentation Notes�
The induced category is money spent by the people in the direct and induced categories. For example, construction workers will increase the customer numbers at a local sandwich shop, clothing stores, grocery stores. And permanent workers will spend money they earn at local businesses like doctors offices and day care services.�


Induced jobs, services, materials

Child care, grocery store, clothing, other
retall, public transit, new cars, restaurants,
medical services



Presenter�
Presentation Notes�
The induced category is money spent by the people in the direct and induced categories. For example, construction workers will increase the customer numbers at a local sandwich shop, clothing stores, grocery stores. And permanent workers will spend money they earn at local businesses like doctors offices and day care services.�


Colorado inputs

Coal

250 MW
80% capacity factor
 Construction = $1750/kW
« O&M=

—fixed $35.50/kW

—var. $1.70/MWh

* 0% and 40% in-state
coal

Wind

607 MW
35% capacity factor

e Construction= $1650/kW
e O&M =
$24.70/kW

* Land royalty =
$4,000/turbine/yr
* Property tax =
$11,000/year

(4

Inputs are based on developer interviews and existing projects.
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Presenter�
Presentation Notes�
When you’re comparing any electricity sources, you want to do it on an energy-equivalent basis, so that each project produces about the same amount of electricity.�


Colorado — Total Economic Impacts

from 1,000 MW of new wind development
(No in-state manufacturing assumed)

Wind energy’s economic “ripple effect”

Direct Impacts

Indirect Impacts Induced Impacts

Payments to Landowners:

« $2.7 million/year

Local Property Tax Revenue: Construction Phase: Construction Phase:

* $1.1 million/year « 575-600 new jobs * 635-650 new jobs

Construction Phase: * $61M to local * $ 69M to local
ﬁﬁ. * 1360 construction jobs economies economies

« $189M to local economies Operational Phase: Operational Phase:

Operational Phase: * 45-55 new local jobs  70-80 new local jobs

« 90 new long-term O&M jobs « $6M/yr to local « $7.9M/yr to local

« $21M/yr to local economies economies economies

Totals (construction + 20 yrs)

Total economic benefit to Colorado = $1.1 billion

New local jobs during construction = 2600 Construction Phase = 1-2 years
New local long-term jobs = ~215 <h Institute . Battelle , Operational Phase = 20+ years




Colorado results - jobs

Total job-years created by energy equivalent from
newwind vs. new coal in Colorado
(Construction + 20 years of operation)

B Qperations
O Construction

Wind (607 M) Godl (250 MV fromFRB)

19

Total includes direct, indirect and induced jobs |




Colorado results - jobs

Job creation fromnew wind and coal plants in Colorado with
100% local blades (direct, indirect and induced jobs)

B Operation
@ Construction

Wind (607 MW) Coal (250 MW)

f—

Sensitivity scenario: 100% local blade manufacturing
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Presenter�
Presentation Notes�
Construction jobs double in this scenario, where we have local manufacturing.�


Colorado results

Doallars in IVillic

$200
$100

Economic impacts of wind vs. coal in Colorado
(Direct, indirect and induced inmpacts for

construction + 20 yrs of operation)

Wind (607 M) Coal (250 MWfrom Coal (40% in-state)
PRB)

B Landowner revenue

B Property taxes

B Coal mining & transport
B Operations

O Construction
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Presenter�
Presentation Notes�
Total jobs – direct, indirect, induced�


Michigan inputs

Coal Wind
250 MW 715 MW
80% capacity factor 28% capacity factor
Constr. = $1750/kW Constr. = $1650/kW
O&M = O&M =

fixed $35.50/kW $24.70/kW

var. $1.70/MWh Royalties = $4,000/1.5-
0% in-state coal MW turbine/yr

LL

Inputs are based on developer interviews and existing projects.

%0 0o
-0". MR®ZL national Renewable Energy Laboratory



Presenter�
Presentation Notes�
When you’re comparing any electricity sources, you want to do it on an energy-equivalent basis, so that each project produces about the same amount of electricity.�


Michigan results - jobs

14000

12000 -

10000

Job-years created fromnewwind and coal plants during
construciton and 20 years of operation, in Michigan
(direct, indirect and induced)

m Operations
@ Construction

Wind (715 MW)

Codl (250 MW)

tory


Presenter�
Presentation Notes�
Job years during operations, jobs during construction.�


Michigan results - jobs

Jobs created from new wind and coal plants during construction
and 20 years of operation, in Michigan (direct, indirect and induced)

12000 -

10000 -

1774

B Operation
O Construction

Wind

Coal

Sensitivity: 100% in-state towers
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Michigan results

Total economic impacts from new wind and coal plants in Michigan
(direct, indirect and induced)
Construction + 20 yrs of operation
w $1,400
c
9
= $1,200 -
=
$1,000
0O Landowner revenue
$800 - m Property taxes
$600 - m Operations
@ Construction
$400 -
$200
$-
Wind (607 MW) Wind (2.5% tax) Coal (250 MW)
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Presenter�
Presentation Notes�
This is the total economic impact from wind and coal in Michigan. You might remember that the Colorado impact from wind only got us up to a bit above $700 million, and look at MI’s impact at almost $1,400.  This is due to the fact that MI is putting in 100 additional MW, and also due to the infrastructure and tax situation in Michigan. 

In Michigan, there is some discussion about the property tax situation for wind, so this shows the total economic impact from energy-equivalent generation, with wind and coal taxed how they are now, and also with a scenario where wind gets a tax break.�


Major Rural Economic Impacts

Job creation

Landowner
revenues

Property
taxes
(schools,
roads, county
services)

Coal benefits
depend on
resources 26



Presenter�
Presentation Notes�
Wind power creates jobs and extra income in rural Colorado and in rural America. Farmers and ranchers can earn $5,000 per wind turbine per year for leasing out their land to wind power developers, and they’re still able to use the land since wind turbines don’t have a big footprint. Wind power also increases a county’s property tax intake so they can spend more on schools, roads and other county services.�


Other benefits of wind... ot

e Climate concerns

e Emissions/ clean air

e Stable prices

e Healthier air and water




Discussing Water Rights, A Western Pastime
28
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Presenter�
Presentation Notes�
And of course water, which is a very big deal in drought areas like the west but also in the Great Lakes region where you have water and don’t want to lose it. �


Thank you
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suzanne tegen(@nrel.gov
Wind Powering America
www.windpoweringamerica.gov
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