This lowa State Summary educates policymakers and the public
about EERE investments and their positive impacts in lowa.

lowa

The U.S. Department of Energy (DOE) is pursuing an all-of-
the-above approach to developing every source of American
energy. The Office of Energy Efficiency and Renewable
Energy (EERE) leads DOE efforts to build a strong clean
energy economy, a strategy that is aimed at reducing our
reliance on foreign oil, saving families and businesses money,
creating middle-class jobs, and reducing pollution.

This strategy will position the United States as the global

leader in clean energy, increasing our nation’s competitiveness.

In 2012, $268 billion was invested globally in clean energy, a
500% increase since 2004.!! Trillions of dollars will be invested
in the coming decades. Clean energy represents one of the most
important economic development races of the 21st century. We
face a stark choice—the clean energy technologies of tomorrow
can be invented and manufactured in Iowa and the rest of the
United States for domestic use and export around the world,

or we can cede global leadership and import those technologies

from China, India, Germany, and elsewhere.

lowa’s Clean Energy
Resources and Economy

¢ Clean Economy Jobs (2010): 30,800+

¢ Average Annual Growth Rate of Clean Economy
Jobs (2003-2010): 3.3%

¢ Average Annual Wage of Clean Economy Jobs
($2009): $35,237*

By harnessing its vast natural resources, lowa has
become a leader in renewable energy production.
lowa was the largest producer of ethanol in the
United States in 2011—accounting for more than a
quarter of the nation’s fuel ethanol production.? lowa,
home to nine wind industry manufacturing facilities
in 2010, ranks second in the country in installed wind
capacity, with 4,322 megawatts installed at the end
of 2011.3 This installed wind capacity is estimated, in
an average year, to supply approximately 20% of
lowa’s entire in-state electricity generation.* lowa’s
high utilization of wind power has propelled the state
to third in the nation for total installed renewable
electricity capacity.’ Additionally, lowa’s potential for
using biopower produced from solid materials is
second in the country, behind only lllinois.®

lowa owes part of its success to its early policy
support for renewable energy. The first capacity
target in lowa’s Alternative Energy Law, passed in
1983, was met in 1997.7 This early success led to
former lowa Governor Vilsack’s 2003 call for lowa to
deploy 1,000 MW of renewable energy—a goal that
was met in 2006.2 Although lowa’s renewable energy
capacity requirements are met mostly by wind, other
eligible resources include solar, waste management,
resource recovery, refuse-derived fuel, agricultural
crops or residues, wood-burning facilities, and small
hydropower facilities.®

The state has also made a strong commitment to
energy efficiency. lowa’s investor-owned utilities
more than doubled the budgets of their efficiency
programs from 2002 to 2007, passing the $100 million
mark in 2006.%°
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EERE helps create lowa’s clean energy economy today,
developing and delivering innovative, market-driven solutions
for the following:

 Sustainable transportation — making transportation
cleaner and more efficient through solutions that put
electric drive vehicles on the road and replace oil with
clean domestic fuels

* Renewable electricity generation — reducing the cost of
renewable energy through solutions that squeeze more
usable power from sustainable resources and improve
the economics of manufacturing and installation

* Energy-saving homes, buildings, and manufacturing —
developing cost-effective energy-saving solutions that
help make our country run better through increased
efficiency—promoting better plants, manufacturing
processes, and products; more efficient new homes and
improved older homes; and other solutions to enhance
the buildings in which we work, shop, and lead our
everyday lives.

EERE invests in lowa through a broad range of clean energy
projects, from energy efficiency to biofuels, wind, advanced
manufacturing, and other technologies. EERE supports
cities, communities, and families in developing innovative,
cost-effective energy solutions through the research, demon-
stration, and deployment activities we conduct with Towa and
its businesses, universities, Ames Laboratory, nonprofits, and
local governments.

Sustainable
Transportation

Making Cellulosic Ethanol from Corn Cobs and Stover
at a Commercial Scale

Emmetsburg, lowa

EERE investment: $100M
EERE has partnered with POET-DSM Advanced Biofuels
to break ground on its pioneering commercial-scale
demonstration plant in Emmetsburg, Iowa. This commercial
facility will have the capacity to process 700 dry metric tons
per day of non-food cellulosic material—primarily corn
cobs—and produce 20 million gallons of lignocellulosic
ethanol (an advanced biofuel) per year. POET estimates
that the Emmetsburg plant will create about 200 jobs at its
construction peak, with 35 permanent jobs when the refinery

is completed. The plant will also create an estimated $14
million of local economic activity; this figure includes new
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revenue for farmers, as well as the wages of local workers
hired by farmers. This first-of-a-kind demonstration

facility is helping to prove the commercial viability of the
lignocellulose-to-ethanol process, as well as accelerate the
development of commercially viable methods to sustainably
harvest, transport, and store corncobs and stover as feedstock
to make biofuels.!

¥ -

Members of the POET-DSM Advanced Biofuels team, as well as
state and federal officials, break ground at the site of Project
LIBERTY in Emmetsburg, lowa, on March 13, 2012. Photo from POET

Clean Cities Coalitions Help Stakeholders Choose Smart
Transportation Solutions

Des Moines, Iowa
EERE investment: $30K annually to each coalition

EERE coordinates a network of nearly 100 Clean Cities
coalitions—self-organized groups of local community,
government, and business stakeholders whose efforts to
adopt smart transportation solutions have displaced more
than 4.5 billion gallons of gasoline and diesel since 1993.

In 2011, the Iowa Clean Cities Coalition reduced fuel
consumption by the equivalent of nearly 568,000 U.S. gallons
of gasoline, and prevented more than 2,000 tons of green-
house gas emissions. The coalition, which includes more than
60 businesses, local governments, and other organizations,
also works to promote the use of 300 alternative fuel and
charging stations in the state.

Renewable
Electricity
Generation

Western Iowa Technical Community College Provides
Hands-On Education for Wind Technicians

Sioux City, lowa
EERE investment: $500K
Partnering with EERE, Western Iowa Technical Community

College (WITCC) built a new wind energy training labora-
tory—expanding learning opportunities and training for
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jobs in wind energy and other energy-related fields. With this
technologically advanced learning laboratory, the college is
identifying and procuring wind-energy-related equipment,
instrumentation, and supplies; integrating this equipment into
the WITCC curricula; and providing technical training to
students and new workers that will bolster their employment
opportunities in energy-related professions.

Students work on a wind simulator for a wind energy class. Photo
from Sioux City Journal Communications

Providing Students with Sustainable Energy Education
Estherville, Iowa
EERE investment: $500K
Working with EERE, Iowa Lakes Community College
developed a Sustainable Energy Education Center (SEEC)
that will encourage students to explore sustainable energy’s
feasibility and applications. The center promotes increased
commercialization of clean heating, cooling, and lighting
systems by demonstrating geothermal, solar photovoltaic,
and other technologies. SEEC plans to expand the facilities
of its Wind Energy and Turbine Technology Program, which
currently offers a two-year Associate in Applied Science

program that provides students with field experience and
prepares them for careers in the wind energy industry.'?

Expansion will include installing a donated wind nacelle on

a 30-foot tower; enclosing both this nacelle and a second
Vestas 3.0-megawatt nacelle as a classroom laboratory; adding
additional classrooms and laboratory facilities; and installing
environmentally friendly and high-efficiency technologies to
decrease SEEC energy use. The center also educates commu-
nity residents, hosting evening seminars on small-scale wind
energy generation options and energy-efficiency strategies.'*

Advanced Manufacturing Initiative Is Advancing U.S.
Wind Turbine Construction Growth

Newton, lowa

EERE investment: $2.1M
As a part of a collaboration among EERE, Sandia
National Laboratories, the State of Iowa’s Office of Energy
Independence, Towa State University, and TPI Composites
(a wind turbine blade manufacturer), the Advanced
Manufacturing Initiative seeks to improve manufacturing
processes by improving labor productivity in wind turbine
blade construction. In order to accelerate and improve the
blade manufacturing process, TPI and its partners have
modeled new factory configurations, tested non-destructive
inspection capabilities, and modeled and tested new automa-
tion technologies and prefabrication techniques. Over the
course of the project, TPI has achieved a 15% improvement
in labor productivity and reduced the time required to
manufacture a turbine blade by 37%. This work continues
to enable growth in domestic blade manufacturing, ensure
supply chain advantages, and improve our overall national
competitiveness in advanced manufacturing.

Towa State University Industrial Assessment Center Supports
Hundreds of Small Businesses to Reduce Energy Costs

n Ames, lowa

Partnering with EERE, lowa State University’s Industrial
Assessment Center (IAC) provides small and medium-sized
manufacturing companies with no-cost energy assessments,
while also serving as an important training ground for the
next generation of energy-savvy engineers. With IAC
assistance, manufacturers have saved more than $16 million

in energy costs by performing 486 assessments to date—
averaging about $35,600 in savings per assessment. Nationally,
these assessments helped participating manufacturers save
more than $5.6 billion in energy costs.!
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Nanocoatings for High-Efficiency Industrial Hydraulic and
Tooling Systems Increase Productivity and Energy Efficiency

Boone, Iowa

EERE investment: $4.5M
Eaton Corporation—in collaboration with EERE, Oak
Ridge National Laboratory, Iowa State University, Ames
Laboratory, and Greenleaf Corporation—has developed a
nanocoating technology that reduces friction between machine
parts by up to 97% and wear on those parts by up to 99%.
Machine parts are slowed down by friction, and using this
technology will require less work, so the machines last longer
and utilize less energy.'* The nanocoating can be applied to
any metal surface, so the range of applications is potentially
enormous. Ames estimates that applying nanocoatings to
the rotor blades of industrial and commercial pumps alone
could reduce overall U.S. industrial energy usage by 31 trillion
British thermal units annually by 2030, or save $179 million a
year.!” Other common machinery that would benefit from the
nanocoating includes cutting and grinding tools. As compa-
nies integrate nanocoating technology into their machinery
to lower downtime and energy consumption, consumers will
benefit as the cost of manufactured goods declines in tandem.

Allsteel: A Superior Energy Performance Certified Facility

n Muscatine, Iowa

EERE provided training that helped Allsteel’s Muscatine plant
reach Gold Certification in the Superior Energy Performance
program in 2012." Allsteel, a furniture manufacturer,

has implemented operational changes and capital project
improvements that have led to a 10.2% reduction in energy
consumption at the Muscatine facility. These improvements
will help Allsteel realize significant cost savings and boost its
competitiveness.

Appliance Rebate Program Benefits Thousands of Iowans

Statewide
EERE investment: $2.8M

In 2010, the State of Iowa implemented a residential appliance
rebate program with American Recovery and Reinvestment
Act (ARRA) funding from EERE and leveraged $2 million

in additional state funds to double existing utility rebate
levels. More than $7,000 Iowans quickly obtained $100-$500
rebates to purchase ENERGY STAR® qualified appliances
such as air conditioners, dishwashers, furnaces, heat pumps,
refrigerators, and water heaters. The program has helped Ilowa
residents reduce their electric utility bills by replacing old,
inefficient appliances with new, energy-efficient models, which
has resulted in considerable energy savings for residents

and benefits for the state economy.?’ Manufacturers, utilities,
consumers, and small businesses reported huge successes in
the quick and easy use of these rebates.

EERE investments help deploy energy efficiency and
renewable energy projects in communities across lowa.
These investments catalyze economic development, create
jobs, generate clean energy, and reduce utility bills. Many of
these investments are a result of the American Recovery and
Reinvestment Act (ARRA). Of the more than $143 million in
EERE ARRA funds that were allocated to Iowa for deploy-
ment projects, almost 99% has been spent as of January,
2013 through the Energy Efficiency and Conservation Block
Grant Program, State Energy Program, and Weatherization
Assistance Program.

Building Clean Energy Infrastructure

With financial and technical support from EERE, energy
officials at the state level and in 25 communities have selected
and overseen the completion of hundreds of projects that
are delivering the benefits of clean energy throughout Iowa.
EERE allocated more than $62 million in ARRA funds to
support activities that

» Contributed to the increased energy efficiency of more
than 400 buildings (more than 10.5 million square feet)
through building retrofits

* Installed more than 400 kilowatts in renewable energy
capacity from wind, solar energy, solar thermal energy,
and geothermal energy systems

* Funded nearly 100 workshops, educating more than
2,200 people on how to perform energy audits and
upgrades and install renewable energy systems

* Installed nearly 500 energy-efficient streetlights and
approximately 650 energy-efficient traffic signals.

Weatherizing Homes for Lower Income Families

Iowa has spent 100% of the nearly $81 million in ARRA
funds it received from EERE to weatherize more than 11,000
homes. To date, this effort has resulted in total annual energy
savings of more than 342 billion British thermal units and
prevented more than 30,000 metric tons of greenhouse

gas emissions— the equivalent of taking more than 5,800
passenger vehicles off the road for a year.?! The projects have
enabled income-eligible families to save hundreds of dollars
per year on heating and cooling bills by improving their
homes’ energy efficiency, as well as the health and safety of
home environments.?
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Deployment Project Examples

Engaging with Kirkwood Community College to Reduce
Electricity Costs with a Wind Turbine on Campus

Kirkwood, ITowa
EERE investment: $1M

Kirkwood Community College installed a Clipper Wind Power
2.5-megawatt wind turbine on its Cedar Rapids campus,
which will produce one-third of the campus’ electricity
annually and is projected to provide an annual energy savings
of $300,000.% Kirkwood built the turbine to meet environ-
mental objectives and serve as a technical training facility. As
a high demand for wind turbine technicians exists, Kirkwood
graduates are finding jobs at a high rate. The turbine also
serves as a hands-on laboratory for students enrolled in the
Energy Production and Distribution Technologies Program.?

Reducing Energy Consumption and Cutting Costs for
Des Moines Area Community College Campuses

Des Moines Area, lowa
EERE investment: $780K

Towa’s largest two-year college, Des Moines Area Community
College (DMACCQ), installed energy-efficient lighting systems
and retrofitted the heating and ventilation systems on its
campuses, thus saving energy and reducing the school’s
carbon footprint. The college also installed a 100-kilowatt
wind turbine on its Ankeny campus.” Energy projects across
six DMACC campuses are expected to reduce annual energy
use by 16% and save the college more than $260,000 in energy

costs each year.” DMACC's energy-efficiency efforts will
reduce the school’s operating expenses, which helps keep
tuition rates lower for students.

The City of Des Moines made energy-efficiency enhancements
across the city, which included retrofitting its City Hall building with
energy-efficient window upgrades. Photo from iStock 2110420

Supporting Energy Efficiency for Important Public Buildings
in Des Moines

Des Moines, Iowa
EERE investment: $1.9M

The City of Des Moines moved forward with a number of
projects that enhance energy efficiency across the city, such

as building retrofits and the purchase of fuel-efficient hybrid
vehicles for its fleet. The city pursued energy-efficient window
upgrades for the Des Moines City Hall and Central Police
Station, providing cost savings and reducing energy use.

Front page photo from iStock/6855177: page 2: iStock/17393871, Dennis Schroeder, NREL 19156,

page 3: Jim Tetro, U.S. Department of Energy Solar Decathlon

References

“Sizing the Clean Economy: A National and Regional Green Jobs
Assessment.” The Brookings Institution and Battelle, July 2011.
http://www.brookings.edu/research/reports/2011/07/13-clean-economy;
http://www.brookings.edu/-/media/Series/Clean%20Economy/19.PDF.

2“lowa State Profile and Energy Estimates.” U.S. Energy Information
Administration, July, 2012. http://www.eia.gov/state/state-energy-profiles.
cfm?sid=IA.

32010 Renewable Energy Data Book.” EERE, 2011. http://www.nrel.gov/
analysis/pdfs/51680.pdf.

#2011 Wind Technologies Market Report.” EERE, August 2012.
http://www1.eere.energy.gov/wind/pdfs/2011_wind_technologies_
market_report.pdf.

42010 Renewable Energy Data Book.” EERE, 2011. http://www.nrel.gov/
analysis/pdfs/51680.pdf.

6“Renewable Energy Technical Potential.” EERE, 2012. http://www.nrel.gov/
gis/re_potential.html.

7“RPS lowa.” Renewable Energy Policy Project, 2004. http://www.repp.org/
articles/static/1/lowa_RPS.html.

8“lowa Renewable Energy Standard Summary.” Union of Concerned Scientists,

2005. http:/www.ucsusa.org/assets/documents/clean_energy/iowa-1.pdf.

?“lowa Incentives/Policies for Renewable Energy.” EERE, 2012. http:/www.
dsireusa.org/incentives/incentive.cfm?Incentive_Code=IAQIR&re=0&ee=0.

°“Energy Efficiency in lowa’s Electric and Natural Gas Sectors.” lowa Utilities
Board, 2009. http://www.state.ia.us/government/com/util/docs/misc/EE/
EE_GA_Jan2009.pdf.

“New Investment in Clean Energy Fell 11% in 2012.” Bloomberg New Energy
Finance, 2013. http:/about.bnef.com/2013/01/14/new-investment-in-clean-
energy-fell-11-in-2012-2/.
2“Commercial Ethanol Turns Dross to Dollars for Rural lowans.” DOE, 2011.
http://energy.gov/articles/commercial-ethanol-turns-dross-dollars-rural-

iowans; “lowa Farmer Hopes Corn Cobs Will Bring in Extra Cash.” EERE, 2009.
http://energy.gov/articles/iowa-farmer-hopes-corn-cobs-will-bring-extra-cash.

B“Wind Energy & Turbine Technology Program.” ILCC, 2013.
http://www.iowalakes.edu/academic_programs/programs_of_study/
industrial_technology/wind_energy__turbine_technology/.

“A nacelle is a cover housing that houses all of the generating components
in a wind turbine, including the generator, gearbox, drive train, and brake
assembly.

5 “24 Universities Receiving Funding to Train Next Generation of Energy
Efficiency Experts.” EERE, 2012. http://energy.gov/articles/24-universities-
receiving-funding-train-next-generation-energy-efficiency-experts; “Industrial
Assessment Centers Database.” EERE, 2012. http:/iac.rutgers.edu/database/
statistics/?CENTER=IA.

5“One BAM good nanoncoating!” Ceramic Tech Today, December 2008.
http://ceramics.org/ceramictechtoday/2008/12/05/one-bam-good-nanocoating/.

7“Efficient Utilization.” AMES Lab, 2009. https://www.ameslab.gov/files/
Efficient_Utilization.pdf.

®The program provides industrial facilities with a roadmap for achieving con-
tinual improvement in energy efficiency while maintaining competitiveness.

9“SEP Certified Facilities.” Achieving Superior Energy Performance, 2010.
http://www.superiorenergyperformance.net/results.html.

20“The lowa Appliance Rebate Program.” lowa Appliance Rebate Program,
2010. http://iowaappliancerebate.com/.

2“Emission Facts: Average Annual Emissions and Fuel Consumption for
Passenger Cars and Light Trucks.” (April 2000). http://www.epa.gov/oms/
consumer/f00013.htm. Estimated with U.S. Environmental Protection
Agency’s Greenhouse Gas Equivalencies Calculator at http://www.epa.gov/
cleanenergy/energy-resources/calculator.html.

22“Residential Energy Consumption Survey.” U.S. Energy Information
Administration, 2009. http://www.eia.gov/consumption/residential/.

2Kirkwood Wind Turbine Now Generating Power.” Kirkwood Community

College, 2012. http://www.kirkwood.edu/site/index.php?d=633&news_id=1948.

2“Descending the Kirkwood Wind Turbine.” The Gazette, 2012. http:/
thegazette.com/2012/05/11/gallery-descending-the-kirkwood-wind-turbine/.
2“lowa Community College Campuses Reduce Energy Use.” DOE, 2010
http:/energy.gov/articles/iowa-community-college-campuses-reduce-energy-use.
26“DMACC Energy Conservation.” Des Moines Area Community College.

https://go.dmacc.edu/departments/physicalplant/Documents/energycon-
servation.pdf.

27“Retrospective Benefit-Cost Evaluation of U.S. DOE Vehicle Combustion
Engine R&D Investments: Impacts of a Cluster of Energy Technologies.”
DOE, May 2010. http://www1.eere.energy.gov/analysis/pdfs/advanced_
combustion_report.pdf.

28“Retrospective Benefit-Cost Evaluation of DOE Investment in Photovoltaic
Energy Systems.” DOE, August 2010. http://www]1.eere.energy.gov/analysis/
pdfs/solar_pv.pdf.

2“Retrospective Benefit-Cost Evaluation of U.S. DOE Wind Energy R&D
Program,” DOE, June 2010. http://www]1.eere.energy.gov/analysis/pdfs/
wind_bc_report10-14-10.pdf.

National Research Council. Energy Research at DOE: Was It Worth It?
Energy Efficiency and Fossil Energy Research 1978 to 2000. Washington, DC:
National Academies Press, 2001.

$“DOE Hydrogen and Fuel Cells Program Record #12020,” DOE, September
27, 2012. http://hydrogen.energy.gov/pdfs/12020_fuel_cell_system_
cost_2012.pdf. Based on projections to high-volume manufacturing.

32“Retrospective Benefit -Cost Evaluation of DOE Investment in Photovoltaic
Energy Systems.” DOE, August 2010. http:/www]1.eere.energy.gov/analysis/
pdfs/solar_pv.pdf.

33“Retrospective Benefit-Cost Evaluation of U.S. DOE Wind Energy R&D
Program,” DOE, June 2010. http://www1.eere.energy.gov/analysis/pdfs/
wind_bc_report10-14-10.pdf.

3#“Weatherization Assistance Program.” EERE, May 2009.
http://www1.eere.energy.gov/wip/pdfs/wap_factsheet.pdf.

3“Building Technologies Program: History and Impacts.” EERE, 2013. http://
www1.eere.energy.gov/buildings/appliance_standards/history_and_impact.html.
3“Energy Technology Solutions: Public-Private Partnerships Transforming
Industry.” EERE, December 2010. http://www1.eere.energy.gov/manufacturing/
pdfs/itp_successes.pdf.

T“Facilitating Cost-Effective Federal Energy Management.” EERE, December
2012. http://www1.eere.energy.gov/femp/pdfs/femp_fs.pdf.


http://www.eia.gov/state/state-energy-profiles.cfm%3Fsid%3DIA
http://www.eia.gov/state/state-energy-profiles.cfm%3Fsid%3DIA
http://www.nrel.gov/analysis/pdfs/51680.pdf
http://www.nrel.gov/analysis/pdfs/51680.pdf
http://www1.eere.energy.gov/wind/pdfs/2011_wind_technologies_market_report.pdf
http://www1.eere.energy.gov/wind/pdfs/2011_wind_technologies_market_report.pdf
http://www.nrel.gov/analysis/pdfs/51680.pdf
http://www.nrel.gov/analysis/pdfs/51680.pdf
http://www.nrel.gov/gis/re_potential.html
http://www.nrel.gov/gis/re_potential.html
http://www.repp.org/articles/static/1/Iowa_RPS.html
http://www.repp.org/articles/static/1/Iowa_RPS.html
http://www.dsireusa.org/incentives/incentive.cfm?Incentive_Code=IA01R&re=0&ee=0
http://www.dsireusa.org/incentives/incentive.cfm?Incentive_Code=IA01R&re=0&ee=0
http://www.state.ia.us/government/com/util/docs/misc/EE/EE_GA_Jan2009.pdf
http://www.state.ia.us/government/com/util/docs/misc/EE/EE_GA_Jan2009.pdf
http://about.bnef.com/2013/01/14/new-investment-in-clean-energy-fell-11-in-2012-2/
http://about.bnef.com/2013/01/14/new-investment-in-clean-energy-fell-11-in-2012-2/
http://www.iowalakes.edu/academic_programs/programs_of_study/industrial_technology/wind_energy__turbine_technology/
http://www.iowalakes.edu/academic_programs/programs_of_study/industrial_technology/wind_energy__turbine_technology/
http://energy.gov/articles/24-universities-receiving-funding-train-next-generation-energy-efficiency-experts
http://energy.gov/articles/24-universities-receiving-funding-train-next-generation-energy-efficiency-experts
http://iac.rutgers.edu/database/statistics/%3FCENTER%3DIA
http://iac.rutgers.edu/database/statistics/%3FCENTER%3DIA
https://www.ameslab.gov/files/Efficient_Utilization.pdf
https://www.ameslab.gov/files/Efficient_Utilization.pdf
http://www.epa.gov/oms/consumer/f00013.htm
http://www.epa.gov/oms/consumer/f00013.htm
http://www.epa.gov/cleanenergy/energy-resources/calculator.html
http://www.epa.gov/cleanenergy/energy-resources/calculator.html
http://thegazette.com/2012/05/11/gallery-descending-the-kirkwood-wind-turbine/
http://thegazette.com/2012/05/11/gallery-descending-the-kirkwood-wind-turbine/
https://go.dmacc.edu/departments/physicalplant/Documents/energyconservation.pdf
https://go.dmacc.edu/departments/physicalplant/Documents/energyconservation.pdf
http://www1.eere.energy.gov/analysis/pdfs/advanced_combustion_report.pdf
http://www1.eere.energy.gov/analysis/pdfs/advanced_combustion_report.pdf
http://www1.eere.energy.gov/analysis/pdfs/solar_pv.pdf
http://www1.eere.energy.gov/analysis/pdfs/solar_pv.pdf
http://www1.eere.energy.gov/analysis/pdfs/wind_bc_report10-14-10.pdf
http://www1.eere.energy.gov/analysis/pdfs/wind_bc_report10-14-10.pdf
http://hydrogen.energy.gov/pdfs/12020_fuel_cell_system_cost_2012.pdf
http://hydrogen.energy.gov/pdfs/12020_fuel_cell_system_cost_2012.pdf
http://www1.eere.energy.gov/analysis/pdfs/solar_pv.pdf
http://www1.eere.energy.gov/analysis/pdfs/solar_pv.pdf
http://www1.eere.energy.gov/analysis/pdfs/wind_bc_report10-14-10.pdf
http://www1.eere.energy.gov/analysis/pdfs/wind_bc_report10-14-10.pdf
http://www1.eere.energy.gov/buildings/appliance_standards/history_and_impact.html
http://www1.eere.energy.gov/buildings/appliance_standards/history_and_impact.html
http://www1.eere.energy.gov/manufacturing/pdfs/itp_successes.pdf
http://www1.eere.energy.gov/manufacturing/pdfs/itp_successes.pdf

n Towa State Summary: EERE Investments in lowa

. EERE’s Return on Investment
Snapshot of National Outcomes from EERE Investments forCIEanIEReroyiTEch ol o DiEs

« EERE’s $931 million investment in vehicles combustion engine R&D from 1986 to 2007 achieved a net benefit of $69 billion
(2008 dollars) in fuel savings for users of heavy-duty diesel trucks.?’

« EERE’s $3.7 billion investment in solar photovoltaic R&D from 1975 to 2008 resulted in a net economic benefit of $15 billion
(2008 dollars) due to module efficiency and reliability improvements.?

« EERE’s $1.7 billion investment in wind energy R&D from 1976 to 2008 resulted in a net economic benefit of $8.7 billion
(2008 dollars) due to wind turbine efficiency, energy capture, and reliability improvements.?

+ A 2001 National Academy of Sciences analysis found that investments of $1.6 billion in energy efficiency R&D in the first two
decades of DOE’s existence from 1978 to 2000 realized a net economic benefit of approximately $30 billion (1999 dollars).*°

Sustainable Transportation

» EERE research has helped reduce production costs of automotive lithium-ion batteries by more than 50% since 2008 and is on
track to reach its goal of enabling cost-competitive market entry of plug-in hybrid electric vehicles within the next 10 years.

» EERE’s activities to achieve cost-competitiveness for biofuels have resulted in the recent achievement of reaching a modeled
cellulosic ethanol production cost of $2.15 per gallon of ethanol (or $3.27 per gallon of gasoline equivalent).

+ EERE’s efforts have reduced the projected costs of automotive fuel cells (assuming high-volume manufacturing) by more than
35% since 2008 and 80% since 2002—doubling the durability of fuel cells from 950 hours of demonstrated operation in 2006
to more than 2,500 hours of operation on the road.*!

Renewable Electricity Generation

« Without EERE involvement, the average solar photovoltaic (PV) module production cost per watt would have been $5.27 in
2008, rather than $1.92. EERE has accelerated solar industry progress by an estimated 12 years.*?

+  Without EERE involvement, cumulative wind power deployment through 2008 would have been less than a third of actual
2008 levels. EERE has accelerated the overall progress ofthe wind industry by an estimated 6 years.**

Energy-Saving Homes,

Buildings, and Manufacturing

* More than 6,200,000 homes have been weatherized with EERE funding provided to states or leveraged from other sources with
EERE support since 1976—creating an average energy savings of $350 or more per year and avoiding $1.6 billion in energy costs
during winter 2005 alone for all households weatherized.?

+ Due to EERE appliance standards implemented through 2012, a typical household today already saves about $180 per year off its utility
bills. Households can expect to save more than $300 per year by 2030, as they replace their existing appliances with newer models that
use less energy—a cumulative savings to consumers of more than $900 billion by 2020, and more than $1.6 trillion through 2030. The
cumulative energy savings of these standards phased in through 2012 will be about 70 quadrillion British thermal units (quads) of energy
through 2020, and will amount to 120 quads through 2030. (The United States consumes a total of about 100 quads of energy per year.)*

+ EERE and its partners in the manufacturing sector have successfully launched 220 new, energy-efficient technologies, received 78
R&D 100 Awards, and delivered technical assistance to more than 33,000 industrial plants.*®

» Since 2005, EERE has facilitated $3.1 billion of efficiency investments in federal government facilities from performance-based
contracts, which will result in energy cost savings of approximately $8.5 billion over the life of the energy-saving measures. The
savings on utility bills and operation and maintenance created through the facility upgrades will be used to pay for the project over
the term of the contract, and the agencies will continue to save money and energy after the contract term has ended.*’

The Office of Energy Efficiency and Renewable Energy is at the center of creating the clean energy economy today. We lead U.S. Department of Energy
efforts to develop and deliver market-driven solutions for renewable electricity generation; sustainable transportation; and energy-saving homes, buildings,
and manufacturing. To learn more about the activities of the Office of Energy Efficiency and Renewable Energy, visit eere.energy.gov. If you have questions
or comments about the information in this document, please contact us at EE.Communications@ee.doe.gov.
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