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History — The Wind Industry
e Senator Chuck Grassley, lowa
 Energy Policy Act 1992
* Production Tax Credit

* Reauthorized with a 5-year Phase-out
* FY16 Omnibus Bill: December 18, 2015
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Midwest Region: IA, IL, MI, MN, MO, IN, ND, SD, WI, KS, NE, OK
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Air and Waste Management Association, Midwest Section
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Wind power popular in rural communities —
with good reason
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Wind farms pay taxes

that contribute new revenue to local

communities, benefiting
—_ *schools, ~
ecounty & local services,
elibraries,
*hospitals, and
*public safety/facilities
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Wind Energy in Rural America

* The overwhelming majority
of U.S. wind farms today
operate in rural areas.

e U.S. wind farms now pay
$245 million a year to rural
landowners.

 More than $171 million
goes to landowners in
counties with below
average incomes.
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“The wind farm allowed us to
be able to keep our family
farm.” We had come to a point
where it no longer made
financial sense to keep the
property even with its vast
sentimental value. The wind
farm balanced the financial
viability with the sentimental
value, allowing the family farm
to continue to be passed on to
the next generation.”

Jason Wilson, Calhan, Colorado



AMERICAN
AWEA WIND ENERGY
» | ASSOCIATION

Wind Works for America:
Creating Jobs & Boosting our Economy

MISSOURI
e 2016 direct and indirect jobs supported: 1,001 to 2000
e Total capital investment: $960 million
e Annual land lease payments: S1 - S5 million
e Number of active manufacturing facilities: 11

KANSAS
e 2016 direct and indirect jobs supported: 5,001 to 6,000
» Total capital investment: S7 billion
e Annual land lease payments: $10 to $15 million
e Number of active manufacturing facilities: 5
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Wind Works for America:
Creating Jobs & Boosting our Economy

IOWA
e 2016 direct and indirect jobs supported: 8,001 to 9000
e Total capital investment: $11.8 billion
e Annual land lease payments: $10 - $20 million
e Number of active manufacturing facilities: 11

NEBRASKA
e 2016 direct and indirect jobs supported: 3,001 to 4,000
e Total capital investment: $1.7 billion
e Annual land lease payments: S1 to S5 million
e Number of active manufacturing facilities: 1
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Wind was biggest source of new U.S. electric power in 2015

Other Renewables
(bio, geo, hydro)
1.5%

Other Nonrenewables
0.8%

Petroleum /

0.1%

Source: AWEA U.S. Wind Industry Annual Market Report Year Ending 2015
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Enough U.S. wind power for 24 million homes, led by Texas

Most wind power A
Texas (20,321 MW)

lowa (6,917 MW)
Oklahoma (6,645 MW)
California (5,662 MW)
Kansas (4,451 MW)

B NH 185
B MA 115

| R
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otolooMW B >100MWto1,000MW [l >1,000 MW to 5,000 MW B >5,000 MW to 10,000 MW B >10,000 MW

Source: AWEA U.S. Wind Industry Fourth Quarter 2016 Market Report
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Increasing contribution to the grid, reliably integrated

over 35% of its ‘%
electricity produced b
in-state from wind

e 13 states produced
over 10% of their in-
state electricity from
wind

¥ IN)
DE
MD 1.4%

U5, Totak 5.5%

FL
PR

<1% M 1%to<5% [l 5%to<10% [ 10@eto<15% M 15%to<20% M 20% and higher
*Rolling 12 Month Average, November 2015 - October 2016

Source: AWEA
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Wind energy is on sale: Costs have fallen 66%

$200
$150 | - _
66% Cost Decline
$100
4 5 B B B
L
@)
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-~ $0
Wind LCOE Wind LCOE e
1 :C“:

Source: Lazard, Version 10.0, 2016
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Reasons for falling wind costs include

Economies of scale (turbines, companies)
Technology accessing higher winds
Optimized siting

Predictive O&M

More transmission

U.S. manufacturing

Policies more predictable
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Trend: New lines access vast supply of low-cost, carbon-free wind

SPP Priority Projects
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MISO MVP Projects

L 4.1 GW wind projects 2014-2015
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High-voltage DC lines coming
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WindVision 2050 case

Scenario 1 — New/Upgraded ||
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Eastern Interconnect Planning Collaborative
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Wind power is increasingly cost-competitive

2016 Unsubsidized Levelized Cost of Energy (S/MWh)

Solar PV Rooftop Residential $138 $222
Solar PV_Rooftop Cal’ 88 5193
Solar PFV—Community 578 5135
Solar PV—Crystalline Utility Scale®™ 549 s61 39294

Solar PV—Thin Film Utility Scale® $46 556  592%¢
ALTERNATIVE

ENERGY™ Solar Thermal Tower with Storage 5110 5182 5237 9 @

Fuel Cell* 5106 5167

Microtnrhine® 576 539

Biomass Direct

5212 5281

Diesel Reciprocating Enginel®t
Natural Gas Reciprocating Emgine'h-'i 568 5101
Gas Peaking 5165 $217
16ec” 394 5210
Nﬂc’iea.:"“ 597 3136
&

Coal 560 $143
Gas Comhined Cycle 343 578

s0 350 5100 5130 5200 5250 5300

Source: Lazard, Version 10.0, 2016
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INVESTING in AMERICAN ENERGY

Coal Plant Retirements
Reduced Carbon Emissions
Renewable Portfolio Standards
Portfolio Diversity

Commercial and Industrial Users

,, * U5 DEPARTMENT OF ENERG
: Source: DOE

IIAIIIS OFFICE
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Midcontinent Independent
System Operator (MISO)

Even if the CPP were not
to go into effect, the trend
among utilities, the 26 GW
of renewables in MISO’s
queue, the forecasted
demand for renewable
energy by residential,
commercial and industrial
customers, and EIA’s
projections all indicate that
the U.S. generation fleet
will continue to trend
toward lower carbon
emissions.
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State renewable standards keep generating demand

10U: 30%
Large Coop: 20%
Small Coop and Muni: 10% Xcel: 31.5% by 2020
all by 2020 10U 26.5% by 2025
Other: 250 by 2025 T

/ 75% by 2032

50% by 2030

10% by 2017

Large 10U: 50% by 2040
Large COU: 25% by 2025
Small Utility: 109 by 2025

Smallest Utjlity: 5% by 2025 NH 24.8% by 2025

MA 15% by 2020, +1% each year after
RI 38.5% by 2019

: CT 27% by 2020

- NJ 20.38% by 2021, 4.1% solar by 2027

8= DE25% by 2026
MD 20% by 2022
DC 50% by 2032

CA \ :
509 by

2030\

v 10U: 12.5% by 2021

Coop and Muni: 10% by 2018

[l California [ Mountain West Midwest I New York | Hawaii
W northwest [ Plains [ mid-Atantic [ NewEngland [l Texss

Source: AWEA State RPS Market Assessment 2016
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RPS demand for wind (projected GW)

RPS Demand by Region, 2016-2025

32,
3434 14
5959 .
I New England
Northwest ==
127127
44
California
Mid-Atlantic
03,0901
Hawaii

B Total RPS Demand (GW)  [] Wind Eligible Demand (GW) [l Expected Wind Demand (GW)

Source: AWEA State RPS Market Assessment 2016



AMERICAN
WIND ENERGY
: ASSOCIATION

Southern Company

Most think of Southern as a big coal
customer. But, in announcing
their third quarterly results they
said they’re switching into wind.

Southern plans to spend $1 billion a
year for the next five years just on
wind. So that’s 650 MW a year of
wind right there. They said they’ll
spend an additional half a billion
a year on plants that combine
solar, natural gas, and more wind.
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Source: AWEA U.S. Wind Industry Annual Market Report Year Ending 2015. MW counted as of public announcement of contract
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GOOGLE

DOW CHEMICAL

The US has amazing wind and sun resources that will never

run out. We are delighted to make this investment - it is great

for jobs, great for energy security, and great for our business.
Importantly, it's great for the future of our climate.”

“At Yahoo, we're committed to being an environmentally
responsible company...Driving the development of cleaner
and renewable sources of power is an important piece of our
sustainability strategy.”

MICROSOFT

"The Pilot Hill Wind Project is important to Microsoft because
it helps solidify our commitment to taking significant action to
shape our energy future by developing clean, low-cost sources
to meet our energy needs.”
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WIND WORKS for AMERICA!
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Thank you, and | will be pleased to answer questions.

Contact: Deirdre K. (DK) Hirner
Midwest Policy Director
American Wind Energy Association
dhirner@awea.org
202-412-0130
http://www.awea.org

(I know it is a D.C. number, but | live in and work out of Jefferson City, MO)



