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Background
Drivers for Wind in the U.S.

Economic development Impacts (modeling and
experience)

— Jobs

— Manufacturing

— Property taxes

— Cross-technology comparisons

20% analysis
Questions

Source: AWEA 20% Vision



Evolution of U.S. Commercial Wind Technology
10— The 1980's The 1990's 2000 & Beyond -
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Increased Turbine Size - R&D Advances - Manufacturing Improvements



Presenter
Presentation Notes
DOE partnerships with industry over the past 20 years have lead to a significant decrease in the cost of energy from wind and an increase in capacity.



More gains are on the horizon.
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United States - Current Installed Wind Power Capacity (MW)
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PeopleVVant ikenewanle Energy!

lotal Installed Wind Capacit

1. Germany: 20200 MW

2. Spain: 11600 MW

3. United States: 11273 MW
4. India: 6053 MW

5. Denmark: 3136 MW

=
s
>
=
(&)
©
Q.
©
(&)

World total Jan 2007: 71146 MW

B United States O Europe B RestofWorld

Source: WindPower Monthly




Renewanles PortioliorStandands

MN: 25% by 2025; VT: RE meets load L ano .
*WA: 15% by 2020 (Xcel: 30% by 2020) growth by 2012 o 30 by 2000

CA: 20% by 2010

1t NV: 20% by 2015

1% annual increase

WI: requirement varies by A0 +
MT: 15% by 2015 utility; 10% by 2015 Goal %‘ MA: 4% by 2009

1t AZ: 15% by 2025 *NM: 10% by 2011 *DE: 10% by 2019

HI: 20% by 2020

DSIRE: www.dsireusa.

1t DC: 11% by 2022

()
TX: 5,880 MW by 2015 i

State RPS
- # State Goal
1* Minimum solar or customer-sited requirement Solar water heating
* Increased credit for solar or customer-sited ® (SWH) eligible

"PA: 8% Tier I1/10% Tier II (includes non-renewables); SWH is a Tier II resource

org March 2007



Declining Wind Costs
Fuel Price Uncertainty

Federal and State
Policies

Economic Development
Green Power
Energy Security
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United States - Wind Resource Map

Geographic Distribution of Depopulation

Wind Power Classification
Wind Resource  Wind Power Wind Speed’
Power Potential Da’:ﬁly at50m at50m
Class W mfs
12 Marginal 200- 300
3 Fair 300- 400

aW’Ind speeds are based on a Waibull k valua of 2.1



http://www.fdic.gov/bank/analytical/banking/2005jan/art2_01.html
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Construction
Operations and maintenance
Property tax revenues

Landowner revenues }_
Manufacturing
Multiplier effect /

Net economic development
impacts of wind vs. fossil
fuels




EconemIc Development limpacts: Jons

40-140 jobs during
construction per 100 MW
(less for new projects)

6-20 permanent O&M jobs per
100 MW (average 10 per 100
MW)

Local construction and
service industry — local
contracts

Local benefits if local labor
base has robust technical and
construction resources

Multiplier effect: increased
local income induces
spending on other local
goods and services



Direct: Immediate effect of project
expenditures (on-site contractors and
local manufacturing)

Indirect: Increase in local economic
activity (bankers, local services)

Induced: Change in wealth that
occurs from the spending of people
directly and indirectly employed by e
the project.

$30M investment Direct, indirect,

in a wind plant and induced
jobs
Nevada 43

California 64




Direct on-site jobs and parts
during construction




Direct wind project jobs
during operations
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Indirect jobs, services, materials
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Steel mill jobs, parts, services
Photos: E.C.Levy, Inc, Detroit, Ml

8 Equipment manufacturing and sales

{:?MQEL National Renewable Energy Laboratory




Induced jobs, services, materials

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




Economic Development limpact:
Vianuiactunng

« 3000 manufacturing jobs per 1000
MW (REPP)

 The U.S. wind industry employs
more than 2,000 people, and
contributes to the economies of 46
states (AWEA)

* |n a mature wind market, these
numbers are larger. The Danish
Wind Manufacturers Association
estimates:

— that wind power creates 22
direct and indirect jobs for each

ND towers and blades are valuable state exports:

MW of installed capacity - LM Glasfiber blade manufacturing plant
— 5 jObS/I\/IW (installation) created 130 jobs, 20% of the ND lignite industry

- DMI has towers installed in 12 states

— 17 jobs/MW (manufacturing
related)

Spanish company Gamesa is

building new plant in PA, creating
1,000 new jobs over next 5 years
and $40M in new investment
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Economic Development limpact:

Prepertyliaxes

Typically 1%-3% of assessed
value

A typical 100-MW wind farm
creates $500K - $1M/year

Assessed at the county level

Varies greatly from county to
county, depending on assessed
value, abatements, tax rate,
exemptions

Some states receive payments in
lieu of taxes

Wind farms are often assessed
more taxes than other forms of
generation




Econemic Developmentimpacts

Land Lease Payments: 2-3% of
gross revenue $2500-
4000/MW/year

Local property tax revenue: 100
MW generates $500K-$1 million/yr

100-200 jobs/100 MW during
construction

6-10 permanent O&M jobs per 100
MW

Local industry: concrete, towers,
electrical services

Manufacturing and Assembly
plants expanding in U.S. (e.g. IL,
CA, ND, PA, IA, MN, CO?)
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JOPS anafiEconomici Deveiopmentimpact Viodel (JIEIDI)

JEDI is an input-model that can be adapted to your local area (state,
county or region).

JEDI Traces linkages in the economy: what are economic impacts
from dollars spent on the wind project

Economic development impacts include jobs created, wages and
salaries earned, and increases in overall economic activity.

JEDI uses state and county multipliers derived from the Minnesota
IMPLAN Group, Inc. (IMPLAN) accounting software and data
derived from government surveys of business and consumer
spending patterns.

Download the latest version from the Wind Powering America
website’s Economic Development page.



Estimated impacts to the Great Lakes Region by 2030

from 97 GW of new wind development, according to the 20% Scenario*

Wind energy’s economic “ripple effect”

Direct Impacts

Landowner Revenue:
« $262 million/yr
Local Property Taxes:
« $58,700/yr
Construction Phase:
7+ 145,000 new jobs through 2030
"« $19 billion to local economies
Operational Phase:
» 21-23,000 long-term O&M jobs
« $2.1B/yr to local economies

Indirect Impacts

Construction Phase:

* 58,000 jobs through 2030
« $5.7 B to local economies
Operational Phase:

* 5,500 long-term jobs

« $621M/yr to local
economies

Induced Impacts

Construction Phase:
« 88,000 jobs through 2(
 $9B to local economie:
Operational Phase:

* 13-15,000 long-term ja
« $1.4B/yr to local
economies
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Calculating the direct'economic impacts of new'wind plants in' comparison to
new! coalland natural gas plants, using dollar flow analysis

» Construction of the plant (parts
and labor)

« 20 years of operation (parts and
labor)

— Fuel and fuel transport
* Property taxes
« Landowner revenues
* Project financing

» Suzanne Tegen did this first as a
PHD thesis. Hours on the phone
interviewing different people to
obtain data.




Dollaitiiew: analysis:
In-state vs. out-of-state

A new large wind project in Colorado will bring benefits to the state’s
economy. Direct benefits are shown here.

Economic benefits in-state and out-of-state from new wind power in
Colorado (20 years + construction)

Construction

In-state benefits of new wind power in Colorado

(20 years + construction)
Fuel

Landowner

revenue .
Construction

17%

Out of State Taxes

Financing

Landowner revenue S

8%
Fuel j

0%



Presenter
Presentation Notes
These are the benefits from wind. If we remove the out-of-state portion, we’re left with what we see on the right – with most of the economic benefit of the wind plant coming from operations and maintenance and property taxes. Values vary with assumptions and location. 


Dollars (millions)

Assumptions: . Taxes
Coal (Powder River Basin}
AT B Landowner Revenue

$1450/kW construction . Fuel
Gas (40% from CO) ) oam
i;;;nlqk‘-:\lhconstructinn . Construction
Wind

$45/MWh contract price

$1200/kW construction

Property tax = 1.2% of installed

. Taxes Assumptions:
(IGCC) Coal = $17/MWh

. Landowner Revenue  $1,900/kW to construct

. Fuel 60% rail/ship labor from M|
Gas = $55/MWh

. 0&M 25% of gas from M1

B Construction $700/kW to construct
Wind =633 1.5/MW turbines
$1,300/kW
No taxes until 2013, but
$5,000/turbine in fees until then
25% capacity factor

Dollars (millions)

B Taxes

. Landowner Revenue

W Fuel
O oam

B Construction

conemic Impacts eifAltermative’ Generation

Assumptions:

Coal (Subcritical w/85% capacity factor)
$2,000/kW construction

Coal from WY or NM

Gas (87% capacity factor)
$600/kW construction

Natural gas imported to state
Wind (30% capacity factor)
$40/MWh contract

$1,200/kW construction
Property tax = 1.4% of installed



How large are the investments and what will they impact?
323 GW of new wind installed in the U.S.
Over $313 Billion in investment
1 million new construction jobs (cumulative through 2030)

2.33 million job-years, during operations (cumulative for 20 years)
Increased income for rural landowners and

Property tax revenue for schools, roads and county services




2030 - Between PCA Transfers and In-PCA Use for Wind (All Classes)

Total Between PCA Transfer >= 100 MW (all power classes, onshore and offshore)
Arrows originate and terminate at the centroid of the PCA for visualization purposes, they do not represent physical locations of transmission lines.
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Wind (MW) Used
} - o Inside the PCA
Wind (MW) on [ ] 100-300
Transmission Lines ¥ =t e 300 - 500
Existing New H I 500 - 1000
—% — ¥ 100200 : I 1000 - 5000
—» — 200 - 500 ' -
— — 500 - 1000
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Optimistic_General_02-01-2007 - DRAFT




Wind Capacity
Total Installed (2030)
(GW)

0.0-0.1
0.1-1
B 1-5
B 5- 10
B 10- 20
i > 20

Installed Wind Nameplate Capacity by State (2030)

The black square in the center of a state represents the
land area needed for a single wind fam 1o produce the
projected installed capacity in that state. The white square
represents the actual land area that would be dedicated
to the wind turbines (2% of the black squars).

Ciptimistic_Case_05-15-2007 - DRAFT




20% Wind Electricity by 2030 - Economic Impacts by NERC Region

Economic Impacts

777 Monetary Impact over 20 yrs (Billion $)

I Jobs (JC): FTE Years During Construction
I Jobs (JO): FTE Years over 20 yrs Operation

Optimistic case = 323 GW of wind capacity.
All job values rounded to the nearest 100.

U.S. Total

$313.1B
JC: 968,900
JO: 2,326,000

NPCC

$10.08B
JC: 35,700

7

P

FRCC

$02B
¢ JC: 700
JO: 1,500

U.S. Department of Energy

g
- -4y

National Renewable Energy Laboratory

Optimistic case - DRAFT - 02/02/2007

19-MAR-2007




Total Cumulative Manufacturing Jobs Created by Scenario
that Meets 20% of U.S. Electricity Needs From Wind
(2004 - 2030)

Jobs Created
(in job-years)
300 - 1,000 .
. 1,000-5,000 -
’—I 5.000 - 10,000 Manufacturing location information from REPP Report by Sterzinger & '
Svrecek (2004)
" 10,000 - 20,000
- 20.000 - 30.000 Major component assumptions: 50% of blades are manufactured in
' B U.S. in 2004 increasing to 80% in 2030, 26% of towers are from the
- > 30,000 U.S. in 2004 increasing to 50% in 2030 and 20% of turbines are
made in the U.S. increasing to 42% by 2030. Optimistic_Jobs_05-15-2007 - DRAFT




Conclusions

20% wind energy penetration is possible

20% penetration is not going to happen under business
as usual scenarios

Policy choices will have a large impact on assessing the
timing and rate of achieving a 20% goal

Key issues: market transformation, transmission, project
diversity, technology development, policy, public
acceptance

20% Vision action plan: WindPower 2007

Source: AWEA 20% Vision



Carpe Ventem

www.windpoweringamerica.gov
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