; .iAé é ® D
ENERGY FOUNDATION ® @
gEEESS -

American Gouncil for an Energy-Efficient Economy

Introduction to U.S. Policies to Improve Industrial Efficiency

Ethan A. Rogers, R. Neal Elliott, Anna Chittum, Casey Bell, and Terry Sullivan
July 2013
Report Number IE133

© American Council for an Energy-Efficient Economy
529 14 Street NW, Suite 600, Washington, D.C. 20045
Phone: (202) 507-4000 * Twitter: @ACEEEDC
Facebook.com/myACEEE * www.aceee.org



http://www.aceee.org/




CONTENTS

ACKNOWIEAGIMENTS ...ttt bttt bbb eeaes v
AADSITACT ...ttt ettt etk ket R st e et a ettt ettt ae s st et e e aens vi
IIELOAUCTION ettt ettt ettt s s s et e e e e st et et bt e s seses et et et eaeasassesesneeen 1
SEIUCTULE Of REPOIT...cvuiuiiiieciiiiectricici ettt ettt ettt teeacaes 2
Research & DevelOPIMENT .......c.cuvieeueueieiririeeicieteertr ettt ettt ettt sttt sttt et en 5
Small Business AdMiNIStIAtiON ........ccueureueuririueirieieirieieisteisiseietstese s tstesessesese st sttt ss e s sseaesesens 5
National Science FOUNAtION ....c.c.cucueuririiniicieieieirirtseecieieeststr ettt ettt sttt et 7
Department of Defense (DoD) Defense Advanced Research Projects Agency (DARPA) ................... 8
Department of Energy National Laboratories ...........ccceuiicininicininierieereeseseesesesessesessessssenne 8
Manufacturing Demonstration Facilities ..........ceccviueieiiniciniciinicicrcciceceeeseesesesesesenaes 9
Department of Energy (DOE) Advanced Research Projects Agency—Energy (ARPA-E)................ 10
For Additional INfOrmMation ........c.eceereiueinieirinieirieieiceisce ettt sttt s et ensesessnaes 10
Financial and Technical ASSISTANCE. .........ccvuvireiuiueueiriririrereeeieie ettt sttt sttt seeaeaes 10
Department of Commerce Programs..........coiiiimiiiiiisscssssssssssssssssssssssssssssns 11
DOE-Advanced Manufacturing Office (AMO)......ccouvueurieiiinieiniiicinesieseiieseiese e sesessessens 12
Environmental Protection AEICY .......c.cccuiurieuiuieiniieieiieieitiesesese e sese e ssese s ssssesssssssesssssssessens 15
Small Business Administration (SBA) Loan Program ..........ccccccveeirivcinnecrnineeennenceenecnneneesensenennenes 19
Department of Labor (DOL) .....c.cvviiiiieieiriririeeeieestrt ettt ettt sttt 20
Department of AGriculture (USDA) ......ccveuvierniieinicieiicieieieiseeieseesessesesesese e sesessssesessssesesssacs 20
Regulations, Standards and Labeling ..ot 22
For Additional INfOrmation ........ceceeureeuririeininieeirieiereeie ettt sesese e tese st s st easesesenacs 27
Energy Management SYStEIMS .......cccciiiivinininiiiiiiicccciiine ettt 27
Federal Tax INCENTIVES ....cccueueereririeeeieieisiets ettt ettt et ettt sttt ettt sttt s bbbt st eeaeaeans 30



Accelerated DepPreCiation. ... ..ccvueueurecueireeirireieieieeetsieeeaseseietsese et bsesesetstesesstsese st s ssesesesesesessesesssaeses 30

Energy Credit for Combined Heat and POWer SYStems..........ccocueucuriuricuniueicuniuereinienerseenseseesenseaenaes 30
Energy- Efficient Commercial Building Deduction...........cceuvecurinceininccinicninicenecieeceereeneesecsenene 31
For Additional INfOrmation .......c.ecceueeecueireciriniciriccieceeirecie ettt eses et sesese e sesesneae 32
Treatment of Smart Meters and Smart Grid ProOperty........cooccevecurnccinenccinenceineceenecieenceesseseseeseenes 32
Qualified Energy Conservation BONdS..........coceveunueicinieicinicicinicieiniceeseceeenesteesessesesessesessesenaes 32
Public Utility CommiSSION (PUCS) ......couuevueurireieiriieieiniieietnieeiesseseiesessesstsessessteesessssessesessessesessessssessesseses 34
Utility Customer Energy Efficiency Programs .........cccoccrecunenicinieeincunieienseeesseesesesessesesessesessesseses 36
Public Outreach, Education, Training, and Technical AssiStance ..........c.cocecveuveveurieincrricunernecnnennenes 37
ReSOUICE ACQUISTHION . c.ueuiiireteeccicc ettt ettt e e eene 37
RESULES ..ttt ettt eae 41
For Additional INfOrmation ..........ecueeeeucurieinernicinieeieneieieeie et sses e ssese s sstse e sseaesesesaesesenacs 42
ReGIONAI NEIWOIKS......ccovieiiiieiiiicicct ettt 42
Federal Programs—Regional/State DeliVery..........ccccocviiiiiiiiiiciiiniic s 43
Industrial Assessment Centers (TACS) ......oviiveereeeeereeeerereeeerereeeereeseeseseesesesssesesessesesesesesssesessnsesesesens 44
Clean Energy Application CENters .........ccoeuurieinernieinireiereieieieseiessese s sssessessssessessssessssessesssesaes 45
Manufacturing Extension Partnership Centers (MEPS).........cccoueucunieineinieineinienneinieieeeeneecenseaennes 47
Cooperative EXtension Program........iiiininininiiccciiinceesssssesse e 47
State ASSIStANCe PrOGIamIS ......ccciuiiiiiiiiniiiiiccccit et 48
State Energy Offices (SEOS)......cciiiiiiiciiieiniiie et ssess e sssaessssesasssssenaes 49
State Pollution Prevention Technical Assistance Programs..........ccccoeevcvevcncnenincnnncnenscnenenns 49
State Workforce Training Programs ........ccininiiiccccsesssssssssssssssessssssssssssses 50
Centers Of EXCEIIEICR.......vcuiuiiiiiciriccirce ettt enaeae 50
NYSERDAL......oiiieee e s 51

ii



Ohio Edison Technology Centers..........cccuieuiueicuniemernieieiieeseseeesesesessesessessesessessesessessesessessssessens 53

North Carolina State UNIVEISITY ........cccceurieiriniiiniiiiiniiiicieieciieecsesesesesssese et sessssens 54
For Additional INfOrmation ........ceecueurecurirecinineeiricei ettt eese e ses e seeseseseacs 55
Local Development FINANCING .......cccvueueiricuriricirieieiicietnecieteicsseseaeseesesesseese s esesessesesessesesessesessesesessencsens 55
Qualified Energy Conservation Bonds (QECBS).....c.ceuceururecurineieinecueinieinieeetseseseeseeseeseseseesescsseesessenes 56
Property Assessed Clean Energy (PACE)......cccveieiinieincinicineiecnerescssesesessesessessesessessesessessesessens 56
ON-Bill FINANCINEG ..ttt ettt saces 57
Examples of State LOan PrOGrams ..........cvceeucurierncunieineueicineieicisesesessesessessesesessesessessssesessssessesessenns 58
For Additional INfOrmation ........ceeceueeeueinecuninieeiricietecieeeietseeietreeie et sseese s sseses e seesesessnacs 58
State and Local TaX INCENTIVES. ......cccurueueurercrriricirieicisieieisecsees ettt sesese et asese st s seacseene 59
SHALE SALES TAX ouuviuceieecieieicietei ettt ettt bttt s e 59
Local Property Tax ADAtemMents ........c.cccceuvieiniieiniieiicieiccieiceteeie et sesese e sssessssssesensssesssaes 60
Non-Governmental Organizations (NGOS) .........cceueuriireinieininieieiieieeeeesstesesseesesesesssesessssesessenes 60
National Association of State Energy Officials (NASEQ) .....ccccceuiuriurierniemnerneenneinicineereennessesessesennenne 61
Association of State Energy Research and Technology Transfer Institutions (ASERTTI)................ 61
Consortium for Energy Efficiency (CEE)........cccooiiniiniiiiiiicccnnsssssssssssssss 62
Electric Power Research Institute (EPRI) .......ccoiviiiiuiviiiieinicecieteecistetests et sessessssessessssessessssessessones 62
Gas Technology INStUte (GTL)......cceveeuririernmnieiricreiicieceteieieteese et ssese st se s nsesessacs 63
For Additional INfOrmation ...ttt s sensesesnacs 63
Trade Organizations.........cuiiiiiii s 64
Professional Organizations ... ssssssssssssssssssssens 65
SUMMATY ..ttt 65
BIDHIOGIAPRY ..ttt 67
APPENAIX A GLOSSATY ..coueviiieiiniiciicieiecie ettt sttt ettt s senacs 75

iii



Appendix B: Summaries of Major U.S. Energy Efficiency Laws

iv



ACKNOWLEDGMENTS

This study was commissioned by the Energy Foundation China Sustainable Energy Program to
provide Chinese policymakers and industrial energy efficiency practitioners information about U.S.
industrial energy efficiency programs and policies. This report was prepared by ACEEE and does not
necessarily represent the views of the Energy Foundation. We hope that this information will allow
Chinese policymakers and practitioners to learn from what the U.S. has been and is doing, and in the
process inform discussions about appropriate programs and policies for China. To serve this
objective, both English and Chinese versions of this report are available. A companion report on
programs and policies for the buildings sector is being published concurrent with this report.

We expanded upon the original concept of this report to also write for Americans who are new to
energy efficiency policies. In that vein, this report is also designed to serve as an “Industrial Energy
Efficiency Policy 101” introduction for those who are new to the industrial energy efficiency field and
could benefit from a quick tutorial on many of the major programs.

In compiling this report we received information and assistance from many people who are involved
in running these different programs. We are very appreciative of their assistance. Helpful comments
on a review draft of this report were provided by staft at the Center for Climate and Energy Solutions
(C2ES), Energy Pathways LLC, Institute for Industrial Energy Efficiency Network (IEEN), Industrial
Productivity (IIP), Pacific Gas & Electric (PGE), World Resource Institute (WRI), and staff and
experts associated with the China Sustainable Energy Program. We thank them for their comments
and suggestions.

Funding for this work was provided by the China Sustainable Energy Program of the Energy
Foundation. We thank He Ping, Director of the Industrial Program, and Zhang Ruiying, Deputy
Chief Representative, for their support and assistance. This report was prepared by ACEEE and does
not necessarily represent the views of the Energy Foundation.

For the Chinese version of this report, we used a professional translation service but then the
translated version was polished by Dr. Lu Shilei, an Associate Profession at Tianjin University, during
his work as a Visiting Researcher at Lawrence Berkeley National Laboratory.



ABSTRACT

The United States has had a variety of programs to encourage improved energy efficiency in the
industrial sector. These programs are operated by the federal government as well as states, utilities,
municipalities, and nonprofit organizations. Some of these programs are decades old, though many
are more recent.

The federal government has created mandatory minimum performance standards, as well as
voluntary standards, both of which result in improved energy efficiency. Though covered only
superficially in this report, federal, state, and local governments also provide a wide array of tax
incentives to encourage investments in energy efficiency. Generally, these result in a decrease in the
taxpayer’s income tax or property tax liability.

This report summarizes many of the major efforts, but also includes summaries of less high profile
efforts. This study was written with two audiences in mind. First, it was commissioned by the Energy
Foundation China Sustainable Energy Program so that Chinese policymakers and energy efficiency
practitioners can learn more about U.S. energy efficiency programs and policies, allowing them to
learn from what the U.S. has been and is doing, helping to inform discussions about appropriate
programs and policies for China. Second, it is designed to serve as an “Industrial Energy Efficiency
Policy 101” introduction for Americans who are new to the energy efficiency field and could benefit
from a quick tutorial on many of the major programs. To serve these dual objectives, both English
and Chinese versions of this report are available.
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An Introduction to U.S. Policies to Improve Industrial Energy Efficiency

INTRODUCTION

The United States has an ever increasing variety of policies and programs intended to encourage
improved energy efficiency in the industrial sector. The industrial sector, comprised of
manufacturing, agriculture, mining, and construction, is different than the residential and
commercial sectors in that in general, the organizations are larger, the facilities are more energy-
intensive, and how energy is used varies significant among facilities. As such, industrial facilities have
a greater interest in managing their energy costs, and in an effort to do so, have become more
educated consumers of energy and more proactive purchasers of energy efficiency services. In
addition, because these firms require greater technical knowledge for their core business, they
generally have more ready access to expertise that allows them to actively participate in energy
management than do most residential and commercial customers.

Government influences the use of energy in the industrial sector in three distinct ways: it creates
programs that encourage more effective use of energy; it creates standards for the energy performance
of products that companies manufacture or purchase; and it creates regulations that require actions
that will result in industrial facilities using more or less energy.

Developing programs to encourage energy efficiency in the industrial sector can be challenging.
Although energy savings in the industrial sector often comes at a lower per unit price, programs
serving this sector have the challenge of meeting the needs of a heterogeneous mix of customers
across widely divergent sectors. Projects can be complex, have demanding timelines, and be required
to meet strict rates of return.

To encourage industrial firms to prioritize energy efficiency projects, many government agencies,
energy utilities, public benefit funds, and nonprofit organizations have created financial and technical
assistance programs. The number and variety of programs has increased in recent years as the success
of older programs has proven their worth.

Over the past forty years, many performance standards have been created that establish the efficiency
of consumer and commercial products. This has had a profound impact on the energy consumption
of the nation and the industrial sector is no exception.

Government agencies have the authority to set minimum performance standards for common
industrial products such as motors, fans, pumps, and compressors. In addition to legislated
performance requirements, many trade, technical, and professional organizations establish voluntary
testing and labeling standards that drive customer expectations and thereby improve the average
efficiency of products in the marketplace.

While some regulations directly impact energy use through efficiency mandates, other regulations
affect energy use indirectly and not always for the better. For example, safety and environmental
requirements often require the installation of additional energy-consuming equipment such as exit
signs (for employee safety) and pollution control systems. Though the net benefit to people and the
environment is greater, energy use can increase. There are also positive indirect efficiency benefits
from non-energy-related policies and programs. A recent change in an air pollution regulation allows
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facilities to substitute combustion efficiency for the installation of control systems. Programs that help
manufacturing companies implement advanced manufacturing practices also help them reduce
energy use.

The intent of this report is to provide a summary of the major national and regional efforts to
promote energy efficiency in the industrial sector, and provide illustrative examples of statewide and
local programs. The volume of local programs is such that all of them could not be identified or
described within a report of this size. Instead, we provide a general description and two or three
examples—ideally, enough to provide the reader with an understanding of the concept and source of
the program or policy. It is important to keep in mind that although the more locally focused
programs and initiatives are limited in geographic scope, they collectively contribute the majority of
the nation’s non-regulatory industrial energy efficiency efforts.

STRUCTURE OF REPORT

The body of this report is divided into three sections: I. National; II. Regional, State, and Local; and
ITI. Market Actors. The first two focus on programs and policies, while the third focuses on
organizations that exist outside the government sphere, but drive change in the marketplace. In each
subsection we describe the program, program dates, budgets, and results. In addition we provide
references and links for more information on each program and policy.

There is overlap between programs and between layers. Many federal programs often fund state or
regional organizations that tailor product offerings to meet local needs. Some programs such as the
ENERGY STAR® program are a result of cooperation between two or more federal agencies. Few
programs focus exclusively on research, development, deployment, financial, or technical assistance,
and so are likely to show up in multiple subsections.

The multitude of resources, overlapping of programs, and the labyrinth of policies all combine to a
rich offering of programs, but make a search for assistance complicated and challenging. This is true
whether one seeks to understand the network of programs and regulations for policy purposes or is
searching for help to reduce energy use. Table 1 below is intended to simplify this search by providing
an overview of the many program types covered in this report and lists the organizations or types of
organizations likely to provide them. Readers may find it useful to refer back as they progress
through this report.
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Table 1: Matrix of Resources by Source and Type

Entity

Federal Government

Department of Energy

Department of Defense

Department of Commerce

XX [ X |x
>
>

Department of Agriculture

Department of Labor X

Environmental Protection Agency X X X X X

National Science Foundation
NASA

State Government

Local Government
Utilities

X | X | X | X

Public Benefit EE Programs

Regional Networks

Professional Organizations

XX | X | X | X
XXX | X
X | x| x|x

Trade Organizations

Non-Government Organizations X

This matrix is intended to provide the reader a better understanding of the most common sources of
specific types of programs and policies. It is important to keep in mind that programs change and the
level of involvement of a particular organization in a one sector is likely to vary over time. In some
regions, a single entity might be engaged in all activities while in others, a similar type of organization
might be involved in only a few.

The energy sector is replete with jargon and many acronyms. To aid the reader, a glossary is included
and the first time a word contained in the glossary is used, it will be bolded. A summary of the energy
efficiency provisions in several significant pieces of federal legislation is also included as an appendix.

Section I: Federal Programs and Policies

Authority over energy issues is split between the federal and state levels with more responsibilities
lying with the states than is common in other countries. If authority to regulate something is not
specifically given to the federal government, then it is the responsibility of the states to manage it. For
example, establishment and enforcement of equipment standards happens at the national level while
regulation of utilities and environmental regulation happens predominately at the state level. It is
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important to appreciate this division of authorities in order to understand how energy efficiency is
supported in the U.S.

Federal policies and programs are geared toward regulation of energy using equipment, providing
information, tools, and technical assistance to end users, and financial support for research and
innovation. In contrast to most other countries, most direct financial support of energy efficiency is
provided at the state level. The details of this activity, which is largely delivered through non-
governmental organizations, will be covered in detail in Section II.

The federal government plays a number of key roles in promoting industrial energy efficiency. These
include: providing information and education, technical and financial assistance, establishing
performance standards, and investing in research that paves the way for new technologies and
processes. The federal government provides many of these services directly though it also has created
tax incentives to encourage them in the private sector.

Many federal agencies are involved with elements of promoting energy efficiency in the industrial
sector. As might be expected, the Department of Energy (DOE) is the lead agency for energy
efficiency, yet it is also true that many other agencies without a clear energy connection to energy,
such as the Department of Labor (DOL) and the Department of Commerce (DOC), are also providing
programs that drive energy efficiency. Some of these programs are focused on research and
development of technologies that are specifically designed to be more energy efficient, while others
encourage economic or workforce development that indirectly results in less energy-intensive
factories. Though there has been a recent effort to coordinate these disparate efforts, for the most part,
they still operate independent of each other.

Many federal agencies are involved in creating regulations and standards that aid interstate commerce
and by extension in some small way contribute to improved use of energy. Common measurements
and methods of evaluation reduce acquisition costs and increase interoperability. Environmental
regulations influence the energy consumption of many systems while safety regulations often require
controlled and monitored emissions. By requiring safer and cleaner working environments, these
regulations indirectly encourage energy efficiency. More recently, several agencies have supported the
development of management systems that encourage organizations to take a systematic approach to
managing quality, environmental compliance and now energy. All of these regulations and standards
have the potential to positively affect energy use in the industrial sector.

The biggest influence the federal government has on energy efficiency is through its research and
development programs, technical assistance, and regulations and standards. The first drives
technological advancements that lead to new technologies that use much less energy than existing
technology; the second encourages adoption of energy efficiency technologies and practices, and the
third establishes minimum energy performance requirements that raise the average level of efficiency.

The largest energy-focused research programs are operated by the DOE followed by the Department
of Defense. The largest energy-focused technical assistance efforts are provide by DOE and the
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Environmental Protection Agency (EPA) with the Departments of Commerce and Labor engaged
energy related workforce training and economic development.

RESEARCH & DEVELOPMENT

Science and technology are key drivers of economic growth, improving health and quality of life in
the United States and throughout the world. Innovation in energy efficiency includes high efficiency
vehicles, appliances, buildings, and industrial processes. We have seen historically that there are
places in the innovation process where market failures inhibit innovation: for example the incentive
to invest in pre-commercial R&D is undermined by market emphasis on short term profits. Federally
funded RD&D and collaborating with other organizations dilutes the risk and increases the market
acceptance of new innovations. Federal energy efficiency research, development, and demonstration
(RD&D) programs have helped to improve the energy efficiency of buildings, industry and
transportation. This section will look into federal RD&D programs and the benefits they have
provided to the energy efficiency sector (Vaidyanathan et al. 2013).

SMALL BUSINESS ADMINISTRATION

The US Small Business Administration (SBA) has two long-running and successful research and
development programs that facilitate innovation and invention by dedicating a portion of federal
research investments to public/private sector partnerships between small businesses and research
institutions. The SBA serves as the coordinating agency for the Small Business Innovation Research
(SBIR) and Small Business Technology Transfer (STTR) programs that award financial assistance
through competitive solicitations. SBA collects information from all of the participating agencies and
publishes it in a pre-solicitation announcement (PSA). Once projects are selected and awarded, SBA
directs the other agencies' implementation of SBIR/STTR projects, reviews their progress, and reports
annually to Congress on its operation. (SBA 2013) SBA is also the information link to SBIR/STTR
program.

Small Business Innovation Research Program (SBIR)

SBIR is a highly competitive program that encourages domestic small businesses to engage in Federal
Research/Research and Development (R/R&D) that has the potential for commercialization. Through
a competitive awards-based program, SBIR enables small businesses to explore their technological
potential and provides the incentive to profit from its commercialization. By including qualified small
businesses in the nation's R&D arena, high-tech innovation is stimulated and the United States
catalyzes entrepreneurship and development of new businesses as it meets its specific research and
development needs. Small businesses that receive awards enter into a three-phase award process with
the SBA.

The SBIR program has a budget 2.5% of the extramural research budget for all agencies with a budget
greater than $100 million per year. There are currently eleven agencies funding SBIR projects (SBA
2013a).
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The SBIR program was established under the Small Business Innovation Development Act of 1982
(P.L. 97-219) with the purpose of strengthening the role of innovative small business concerns in
Federally-funded research and development (R&D). Through FY2009, over 112,500 awards have been
made totaling more than $26.9 billion (SBA 2013a). In December 2000, Congress passed the Small
Business Research and Development Enhancement Act (P.L. 102-564), reauthorizing the SBIR
program until September 30, 2000. The program was reauthorized until September 30, 2008 by the
Small Business Reauthorization Act of 2000 (P.L. 106-554) (SBA 2013a). Subsequently, Congress
passed numerous extensions, the most recent of which extends the SBIR program through 2017.

Small Business Technology Transfer (STTR)

This program also provides financial assistance through competitive solicitations. Its most important
role is to bridge the gap between performance of basic science and commercialization of resulting
innovations and accomplishes this by expanding funding opportunities in the federal innovation
research and development (R&D) arena by requiring responding public/private sector partnerships to
include in their joint ventures opportunities for small businesses and nonprofit research institutions.
The program requires formal collaboration with a research institution in the first two phases of a
three phase project. In addition to the funding, recipients receive technical assistance and guidance
from federal agencies (SBA 2013).

The program is funded by five federal departments and agencies. Each agency is required to reserve a
portion of their respective R&D funds every five years for awards to small business and nonprofit
research institution partnerships. The agencies designate the R& D topics and accept proposals.
Awards are based on the partnership qualifications, degree of innovation, and future market potential.
Small businesses that receive awards enter into a three-phase award process (SBA 2013b).

The STTR is a set-aside program to facilitate cooperative R&D between small business concerns and
U.S. research institutions—with potential for commercialization. 0.3% of the extramural research
budget for all agencies with budget greater than 41 billion per year.

Modeled after the Small Business Innovation Research (SBIR) program, STTR was established as a
pilot program by the Small Business Technology Transfer Act of 1992 (Public Law 102-564, Title II).
Government agencies with R&D budgets of $1 billion or more are required to set aside a portion of
these funds to finance the STTR activity. In 2001, Congress passed the Small Business Reauthorization
Act of 1997 (P.L. 105-135). The program was reauthorized again until September 30, 2009, by the
Small Business Technology Transfer Program Reauthorization Act of 2001 (P.L.107-50).
Subsequently, Congress has passed numerous extensions, the most recent of which extends the STTR
program through 2017 (2013b). The goal of the STTR program is to facilitate the transfer of
technology developed by a research institution through the entrepreneurship of a small business
concern.

Funding Agencies:

SBIR: Eleven federal agencies fund the program: Department of Defense (DOD), Department of
Energy (DOE), Department of Health & Human Services (DHHS), National Aeronautics and Space

6
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Administrations (NASA), and National Science Foundations (NSF), USDA, Department of
Commerce (DOC), Department of Education (DOEd), Department of Homeland Security (DHS),
Department of Transportation (DOT), and the Environmental Protection Agency (EPA).

STTR: Five federal agencies fund the program: The Department of Defense (DOD), Department of
Energy (DOE), Department of Health & Human Services (DHHS), National Aeronautics and Space
Administrations (NASA), and National Science Foundations (NSF).

Three-Phase Award Process

Funding, technical assistance and administration is provided by both programs for research and
development projects and is organized in a three-phase process.

Phase I: Startup phase: an award of up to [150,000 (SBIR);$100,000 (STTR)] for a term of
approximately [six months (SBIR);one year (STTR)] is used to fund exploration of scientific, technical
and commercial feasibility of an idea or technology.

Phase II: An award of up to [$1,000,000 (SBIR);[$750,000 (STTR)] for a term of up to [one year
(SBIR);two years (STTR)] is provided to expand on Phase I results. During this period, the R&D work
is performed and the developer begins to consider commercial potential. Only phase I award winners
are considered for Phase IT awards.

Phase III: is the period during which Phase II innovation moves from the laboratory to the
marketplace. No SBIR or STTR funds can be used to support this phase. The business must find
funding in the private sector or other non-SBIR/STTR funding. Examples of recently funded projects:

e DOE has identified heat exchangers as one of the greatest potential for improving process
energy efficiency in the industrial sector, so in FY 2008, through the SBIR program and its
Office of Basic Energy Sciences, it funded research and development activities to improve
heat exchanger efficiency. One of the projects was NEI Corporation’s development and
demonstration of its SuperCondenser™ technology. Their coating technology is targeted at
electrical utilities and process industries that can benefit from improved heat transfer in heat
exchangers (DOE 2013b).

e DOE has focused on improving the efficiency of refrigeration and air conditioning systems
for many years. Through an SBIR award, DOE funded Mainstream Engineering Corporation
to explore practical, cost-effective methods to reduce the energy consumption of residential
and small commercial air conditioning systems. As a result of this research, Mainstream
created the QwikSEER+WattSaver™, an electronic control board that optimizes airflow by
controlling the speed of the blower motor. Energy consumption is improved as is humidity
and mold control (DOE 2013c).

NATIONAL SCIENCE FOUNDATION

The National Science Foundation (NSF) is an independent federal agency created by Congress in
1950 with the purpose of promoting science that advances national health, prosperity, and welfare
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and secures the nation’s defense. NSF had an annual budget of about $6.9 billion FY 2011, and it
provides funding for approximately 20 percent of all federally supported basic research conducted by
colleges and universities (NSF 2012). The Foundation allocates funding through a competitive merit
review and funding for mathematic and scientific research went to nearly 2,000 institutions, primarily
academic, across the country (Vaidyanathan et al. 2013). A company in the private sector performing
basic research should partner with an academic institution when seeking NSF funding.

DEPARTMENT OF DEFENSE (DOD) DEFENSE ADVANCED RESEARCH PROJECTS AGENCY (DARPA)

In 1958, shortly after the U.S. unexpectedly found itself surpassed in rocket technology by the Soviet
Union’s launch of Sputnik, the world’s first artificial satellite, the Defense Advanced Research Projects
Agency (DARPA) was established. It was realized that conventional research and development
practices at the time were incremental and that a new type of research and development program was
needed if the U.S. was to avoid being surprised again. In the midst of the Cold War, there were
serious ramifications to not being the technological leader. Thus DARPA was created “to prevent
strategic surprise from negatively impacting U.S. national security and create strategic surprise for
U.S. adversaries by maintaining the technological superiority of the U.S. military.”(DARPA 2012).

To achieve these goals, DARPA identifies current practical problems and then funds research, both
basic and applied, that is usually multi-disciplinary, often non-conventional, and always innovative.
Its scientific investigations range from laboratory experiments to full-scale technology
demonstrations. Fields of interest include biology, medicine, computer science, chemistry, physics,
engineering, mathematics, material sciences, social sciences, and neurosciences (DARPA 2012a).
Funding in 2012 for research and development exceeded $2.8 billion (DARPA 2012b).

DARPA works with defense contractors, academic institutions through direct solicitations and
connects with small businesses through the SBIR program. Since a significant portion of Department
of Defense’s operating budget is for fuels, many recent research and development projects have
targeted energy efficiency for military vehicles and forward operating bases.

DEPARTMENT OF ENERGY NATIONAL LABORATORIES

The Department of Energy is the administrative agency for the 17 National Laboratories that
comprise a preeminent federal research system, providing the nation with strategically scientific and
technological capabilities. Beyond basic research, the laboratories execute long-term government
scientific and technological missions, often with complex security, safety, project management, or
other operational challenges.

Each of the laboratories has developed unique scientific capabilities that are beyond the scope of
academic and industrial institutions. Their projects are often multi-disciplinary in design, and the
results have cross-functional potential. This results in a multitude of discoveries that benefit the
nation. The laboratories also serve to develop and sustain critical scientific and technical capabilities
to which the government requires assured access.
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Many of the labs are engaged in energy related research. Some of the research is applications oriented
and involves manufacturing companies. The labs may seek engagement with industrial firms directly
or through many of the federal agencies. Programs that channel this engagement, such as the SBIR
and STTR programs, are described earlier in this report.

Figure 1: National Laboratories
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MANUFACTURING DEMONSTRATION FACILITIES

Still in development, the DOE’s Office of Energy Efficiency and Renewable Energy (EERE) is working
to create a network of Manufacturing Demonstration Facilities (MDFs) where domestic
manufacturers can gain access to tools, skills and knowledge beyond their ability to secure privately.
The MDFs will form collaborative with local government agencies, educational institutions,
manufacturing companies and trade organizations. Each facility will acquire a unique set of
technologies and specializations. The first MDF, at DOE’s Oak Ridge National Laboratory, is
developing both low-cost carbon fiber technologies and additive manufacturing (also called 3D
printing). The MDFs will share a common infrastructure that is designed to provide innovative
companies with timely, affordable access to tools and people that to enable them to demonstrate new
materials and processes. The DOE is interested in making these capabilities available to small and
medium-sized businesses that on their own could not acquire them (DOE 2012d).
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DEPARTMENT OF ENERGY (DOE) ADVANCED RESEARCH PROJECTS AGENCY—ENERGY (ARPA-E)

The Advanced Research Projects Agency—Energy (ARPA-E) is an agency within the Department of
Energy (DOE) that has funded the development and deployment of next generation and
transformational energy technologies and systems since 2009. The America COMPETES Act of 2007,
signed into law by President George W. Bush, authorized the establishment of ARPA-E within the
DOE, but ARPA-E did not come into existence until early 2009 when it received $400 million through
the American Recovery and Reinvestment Act of 2009. ARPA-E focuses on high-risk energy-related
concepts with potentially high rewards. The mission of ARPA-E is to overcome the long-term and
high-risk technological barriers in the development of energy technologies and help new technologies
make the transition from laboratory research and to developing commercial products by proving
market viability through meaningful demonstration and validation. To achieve this mission, ARPA-E
aims to enhance the economic security of the U.S. through the development of energy technologies
and to help ensure that the U.S. maintains a technological lead in developing and deploying advanced
energy technologies. ARPA-E was appropriated $275 million for Fiscal Year (FY) 2012 (October 1,
2011 through September 30, 2012) (ARPA-E 2012 and Vaidyanathan et al. 2013).

FOR ADDITIONAL INFORMATION

ARPA-E website: http://arpa-e.energy.gov/

DARPA website: http://www.darpa.mil

DARPA SBIR/STTR webpage:

http://www.darpa.mil/Opportunities/SBIR STTR/Programs/Small Business Innovation Research P
rogram QOverview.aspx

NSF website: http://www.nsf.gov

SBIR website: http://www.sba.gov/content/small-business-innovation-research-program-sbir-0

STTR website: http://www.sba.gov/content/small-business-technology-transfer-program-sttr-0#

US DOE SBIR webpage: http://science.energy.gov/sbir/

FINANCIAL AND TECHNICAL ASSISTANCE

Many federal programs provide some combination of technical assistance through staff consultation
and mentoring, and financial assistance, either in the form of direct financial allocation or in a
subsidized service. For example, many companies may not be in a financial position to pay for worker
energy efficiency training. A federal program may provide the training directly for free, it may
provide funds to a third party to provide it for free or at a discounted cost, or it may provide grants to
companies to purchase training from a qualifying vendor. The net impact to the company may on its
face appear to be the same, but there are often transactions costs that favor one form of assistance
over another.
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The reasons for federal government provision of assistance may vary by program but in general, the
intent is to either amplify existing market forces to accelerate the adoption of superior technologies
and practices, or to overcome a market failure that prevent the same from gaining market acceptance.

DEPARTMENT OF COMMERCE PROGRAMS

Charged with facilitating trade and assisting domestic companies, the DOC has created programs that
facilitate commerce and that assist manufacturers to become more efficient and successful. A leader
in this effort is the National Institute of Standards and Technology (NIST).

NIST is a non-regulatory federal agency within the U.S. Department of Commerce (DOC) that was
founded in 1901 to promote U.S. innovation and industrial competitiveness by advancing
measurement science, standards, and technology in ways that enhance economic security and
improve our quality of life. NIST establishes and maintains standard units of measure for science and
business.

Manufacturing Extension Partnership Centers

The DOC NIST Hollings Manufacturing Extension Partnership (MEP) works with small and mid-
sized companies to improve their overall competitiveness. Each state and territory has at least one
MEP Center, and while they vary on their energy expertise and focus, they generally have excellent
connections and relationships with local industry and the services they render result in more efficient
manufacturing facilities.

Administration of centers is determined at the state level and there are many business models for
running a center. A key focus of the MEP program nationally and MEP centers locally is assisting
small and medium sized manufacturers to implement continual improvement programs such as Lean
Manufacturing, Total Quality Management and Six Sigma'. The MEPS encourage firms to adopt a
systematic approach to improving production processes and product quality, lowering the energy
intensity of these companies. MEP centers are covered in more detail later in this report.

NIST MEP has partnered with the Department of Energy, Environmental Protection Agency,
Department of Agriculture and Small Business Administration to provide companies with economic,
energy, and environmental opportunity assessments through the E’ program (which is covered in
more detail in the EPA subsection) NIST is also the coordinating agency for Manufacturing.Gov, a
clearinghouse, where companies can find information on all advanced manufacturing-focused federal
government initiatives.

! Lean Manufacturing is a production practice that considers any effort or material not tied to value perceived by customers
to be waste; Total Quality Management is the practice of including everyone in an organization in that practice; and Six
Sigma is a methodology for identifying root causes and eliminating defects.
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Sustainable Manufacturing Initiative

The International Trade Administration is home to the Sustainable Manufacturing Initiative (SMI)
that assists domestic manufactures through its website, on-line tools and staff consultations. Part of
this work includes promoting energy efficiency and sustainable practices that seek to lower the
bottom line. Its free toolkit provides a set of 18 internationally applicable, common and comparable
key performance indicators to measure and track environmental impacts of facilities and products. It
is intended for all types and sizes of companies and is designed for the non-expert to use (ITA 2013).

The website also hosts a public-private dialogue that aims to identify sustainable manufacturing
challenges and coordinate public and private sector efforts to address those challenges.

For Additional Information

NIST Website: http://www.nist.gov

Manufacturing.Gov website: http://www.manufacturing.gov

Sustainable Manufacturing Initiative website:
http://www.trade.gov/competitiveness/sustainablemanufacturing/index.asp

DOE-ADVANCED MANUFACTURING OFFICE (AMO)

This Department of Energy program is part of the Office of Energy Efficiency and Renewable Energy
(EERE) and has responsibilities related to development, demonstration, and deployment of leading
edge technologies and practices related to industrial energy efficiency. It is one of the few federal
programs that exclusively targets manufacturing, and does so with a mix of technical and financial
assistance initiatives.

The name of the office and its mix of programs have changed a number of times in recent years,
migrating from providing best practices training and implementation assistance and targeting specific
energy-intensive industries with financial incentives for R&D demonstration projects, towards
helping companies to implement energy management practices and funding projects that provide
commercial demonstration of next generation manufacturing techniques and next generation
materials. Since these discoveries usually have value in multiple industries, they are often referred to
as cross-cutting technologies.

In addition to research and development focused programs AMO is heavily engaged in facilitating
market uptake of best practices and best technologies. They refer to these programs as Deployment
and they represent approximately half of AMO’s responsibilities and a third of its budget.

AMO has been engaged in developing and deploying the ISO 50001 energy management standard
from its inception. The ISO 50001 standard, which is explained in more detail later in this report,
establishes a protocol by which energy use is measured, monitored, and forecasted. More recently it
has funded the development and deployment of the Superior Energy Performance (SEP) energy
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performance standard. SEP is a separate but complementary standard from ISO 50001. SEP requires
compliance with the ISO standard and adds a performance improvement metric. Dozens of
companies have participated in a demonstration of the ISO 50001 and SEP standards over the past
few years having much of the cost of training absorbed by AMO in exchange for participating in
DOE’s Save Energy Now LEADER initiative (now called Better Building/Better Plants Program and
Challenge). Participation in the LEADER/Challenge program requires a commitment to reduce a
facility’s energy intensity by 25% over a ten year period.

AMO also supports the Industrial Assessment Centers (IACs) and Clean Energy Regional Application
Centers (CEACs) (formerly known as the Combined Heat and Power (CHP) Regional Application
Centers or RACs) that are described in more detail later in this report. (This program is now being
rebranded again as the regional CHP Technical Assistance Partnerships (CHP TAPs)>) These
deployment activities provide technical services directly to U.S. manufacturers to help them identify
and understand energy savings opportunities.

Deployment Programs

Many of AMO’s deployment programs are delivered through regional partners. These programs are
summarized below and described in more detail in the Regional, State and Local section of this report.

Better Buildings, Better Plants
A company becomes a program partner by signing a pledge to reduce the energy intensity of its

operations by 25% over a ten-year period and in exchange get access to an AMO supported Technical
Account Manager (TAM) who works with them to analyze energy use and develop performance
metrics. The TAM also teaches company staff how to use AMO’s portfolio of on-line tools. Partners
are listed in a national registry.

Energy Resource Center
Provides free on-line tools for assessing opportunities to save energy, implement an energy

management system, and track progress towards a performance goal. The website also has many
technical resources that address best practices by system and by industry.

Industrial Assessment Centers
Small and medium sized manufacturers may be eligible to receive a no-cost energy assessment by one

of 24 university based teams. Student teams spend a day on-site analyzing energy use and provide the
company with a report identifying potential energy savings opportunities. All reports are confidential.

Clean Energy Application Centers
Provide combined heat and power (CHP) feasibility studies to industrial, commercial and

institutional facilities. Also provide analysis of market viability of CHP in different sectors, industries,
and regions. Work with state public utility commissions to create CHP friendly regulations and
educate utilities and legislators on the benefits of CHP and waste heat recovery.

% https://eere-exchange.energy.gov/Default.aspx#Foaldb5b8be32-a36a-465a-bf53-e0471bd357cf
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Budget

AMO budget for FY2012 totaled $116 million which was split between the following categories
(Trombley 2012):

e Industrial Assessment Center (IAC) program ($6 million)
e Deployment ($12 million) not including the IAC program
e Next Generation Materials ($34 million)

e Next Generation Manufacturing Processes ($64 million)

Results

Technology R&D
AMO and its predecessor programs have realized considerable success over the years: from 1990 to

2010, it has co-funded over 54 research and development projects that have resulted in
commercialization of 229 new technologies, and awarding of 251 patents (AMO 2012f). AMO has
focused its few research dollars on energy intensive industries such as steel, glass, chemicals and forest
products, and on technologies that have applicability across multiple business sectors such as
combustion efficiency, high-temperature materials, advanced controls, and sensors. These cross-
cutting technologies represent AMO’s recent R&D program focus.

Deployment
The on-line tools available through AMO’s website have been used to identify over $1.6 billion in

annual energy savings and the training courses taught by DOE Qualified Specialists have helped
thousands of workers to identify opportunities and implement projects (AMO 2012).

The TACs have trained over 3000 students and performed over 15,000 audits since 1980 and the
CEACS have educated over 25,000 people on CHP and provided technical support to more than 700
CHP projects that represent 1.5 Gigawatt (GW)’ of installed or developing capacity.(AMO 2012¢ and
d)

DOE’s is currently evaluating its future involvement with the propagation of SEP. In the short term, it
will continue to promote and support the standard. Over the long term, it intends to transfer
administration to another organization that will be better suited to facilitate broad acceptance and
implementation of the standard.

For Additional Information

Advanced Manufacturing Office website: http://www].eere.energy.gov/manufacturing/

Better Buildings, Better Plants website:
www].eere.energy.gov/manufacturing/tech deployment/betterplants/index.html

* A GigaWatt is one billion Watts of energy. This unit of energy and others are defined in the Glossary.
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Energy Resource Center website:
http://wwwl.eere.energy.gov/manufacturing/tech deployment/ecenter.html

Industrial Assessment Center program website:
http://wwwl.eere.energy.gov/manufacturing/tech deployment/iacs.html

Clean Energy Application Center program website:
http://wwwl.eere.energy.gov/manufacturing/distributedenergy/ceacs.html

ENVIRONMENTAL PROTECTION AGENCY

The U.S. EPA is the regulatory agency for ensuring the safety of the nation’s land, water and air
resources. In addition to regulatory actions that govern emissions to achieve these goals, it also
establishes voluntary labeling standards for a broad scope of consumer products, provides guidance
on performance for commercial products and provides free technical resources.

ENERGY STAR Program

The ENERGY STAR® program, located within the Office of Atmospheric Programs, sets performance
standards for household appliances such as dishwashers and refrigerators, and commercial products
such as computers and copiers. Companies can work with EPA to produce products that earn the
ENERGY STAR label and upgrade the efficiency of their manufacturing facilities to become ENERGY
STAR Certified Plants. These mandatory and voluntary standards are covered in more detail in the
companion report Introduction to U.S. Policies to Improve Building Efficiency (Nadel 2012) and later
in this report in the Standards section.

The ENERGY STAR program also offers all businesses and organizations a portfolio of tools and
technical resources that can help them identify opportunities to reduce energy consumption, evaluate
options, and implement solutions. All of these on-line tools and resources are available at no charge
through the ENERGY STAR for Industry program. This facility recognition program is a voluntary
and is the portion of the much large ENERGY STAR program that is covered in this section.

ENERGY STAR for Industry

To assist its manufacturing partners, EPA often functions as a convener
bringing together representatives from companies within the same and

P | Most Efficient
2012

related industries. Each of these companies has the opportunity to
ENERGY STAR www.energystar.gov

benefit through the sharing of non-competitive technical information
and best practices. EPA serves as a technical resource providing information on all types of
compliance and efficiency topics. It offers training and marketing resources to aid each company in
its efforts to promote their respective ENERGY STAR products. EPA recognizes its partners annually
and works with them to implement best practices at their manufacturing plants.

A key component of this effort is its energy management program: ENERGY STAR for Industry.
This program emphasizes corporate energy management programs as EPA has found that only
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through systemic approaches to energy management can energy savings be sustained and increased

over the long term. Available to all manufacturers, this program includes access to all the free on-line

benchmarking and tracking tools and technical assistance from program staff (EPA 2013)

To become a Partner, a company must join at the corporate level. Over 3000 companies and

organizations have become Partners. Motivations vary, but many have found that the public

commitment drives performance. Additionally, Partners get additional access to technical assistance

and are often recognized publically for their involvement in the program.

The Energy Management Guidance contains several tools that can help a company implement an

energy management program (EPA 2013b):

Guidelines for Energy Management: provides a framework for how to implement an energy
program that is based on the ISO’s “plan-do-act-check” approach

Energy Program Assessment Matrix: evaluates energy management practices and program to
identify gaps

Facility Energy Assessment Matrix: evaluates a facility’s energy management practices to
identify gaps

Energy Strategy for the Road Ahead: helps companies to develop long-term strategies for
addressing energy risks to the business

Teaming up to Save Energy: guidance on how to build an energy team

Partner Networking Web Conferences: monthly series showcasing successful energy
management strategies among the partnership

Communication Resources: posters, promotional materials, and tools to help drive change
Plant Energy Performance Indicators (EPIs): scores the energy performance of specitic
industrial sites against the industry nationally. EPIs have been created for 16 different
industries: Cement Manufacturing, Corn Refining, Food Processing, Glass Manufacturing,
Motor Vehicle Manufacturing, Petrochemical Manufacturing, Petroleum Industry,
Pharmaceuticals, Pulp & Paper, Steel, Metal Casting, and Dairy Processing

Energy Tracking Tool: helps establish production-based energy intensity metrics, set goals,
and track performance

Portfolio Manager: scores the energy performance of selected commercial buildings and
warehouses. This web-based energy tracking system is for buildings only and does not
capture the energy use of production processes.

Once a company has participated in the program and fulfilled its obligations, it will be recognized by

EPA as an ENERGY STAR Certified Plant. The Energy Star program provides recognition of energy

performance in three ways (EPA 2013).

ENERGY STAR Partner of the Year: provided to world-class corporate energy management
programs

ENERGY STAR Plant Label: recognizes plants that score in the top 25 percent (score of 75 or
higher) on the ENERGY STAR energy performance scale based on the use of an ENERGY
STAR plant Energy Performance Indicator. EPA is currently recognizing plants in the
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following industries: Auto Assembly, Cement, Food Processing, Glass Manufacturing,
Petroleum Refining, Pharmaceuticals, and Wet Corn Milling
e ENERGY STAR Challenge for Industry: recognizes sites that reduce energy intensity by 10%

Performance of ENERGY STAR Program
In the Focus Industry initiative, EPA analyzes historical data for each industry to determine if

investments in better technologies and better practices are having an effect on the energy intensity of
each industry. 110 plants from 13 major industries, and ten sub-industries, have participated in the
Industrial Focus initiative to share ideas and work towards reducing the energy intensity of their
respective sectors (EPA 2013e).

Pollution Prevention

Within EPA’s Office of Chemical Safety and Pollution Prevention (OCSPP) is the Oftfice of Pollution
Prevention and Toxics (OPPT) which works with EPA Regional Offices and state counterparts to
provide local training and technical assistance to companies and institutions on a no-charge or cost-
recovery basis. Many of EPA’s national programs are managed through its regional offices (EPA
2013f). This regional structure allows programs and financial assistance to be structured to regional
needs and characteristics.

Figure 2: EPA Regional Offices (http://www.epa.gov/aboutepa/where.html)
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OPPT has partnered with other federal agencies on two programs that work with state delivery
partners to advance the adoption of energy efficiency and pollution prevention best practices and best
technologies.
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e E3program
e  Green Suppliers Network

EPA is interested in energy consumption because pollution prevention (P2) often overlaps with
energy efficiency (E2) and so assisting companies to do one helps achieve goals related to the other.
P2 is the reduction or elimination of wastes at or close to the source through modification of products
or the processes that produce them. It often involves redesign of manufacturing processes to use non-
toxic or less-toxic materials and more efficient processes. All of these efficiencies—less raw material,
less toxic material, more efficient processes—result in reduced energy use on site and throughout the
supply chain.

Green Supplier Network (GSN) and Economy, Energy and Environment (E3) Initiatives
The Green Supplier Network (GSN) started as collaboration between the EPA-

OPPT, the DOFE’s Industrial Assessment Centers, and the Department of
Commerce Manufacturing Extension Partnership (MEP) centers to help small

and medium-sized manufacturers to become more competitive by learning how
to reduce the creation of environmental wastes through application of Lean
Manufacturing tools and techniques.

GREEN SUPPLIERS
NETWORK

The GSN program worked with large original equipment manufacturers
(OEMs) to target and engage key suppliers with on-site training and P2 opportunity identification
and analysis. GSN services were delivered by state MEP centers with P2 technical guidance provided
by state environmental protection agency staff.

The goal of the GSN program was to help OEM and their suppliers to:

e See immediate results through hands-on training on the shop floor

e Reduce overhead and manufacturing costs

e Reduce environmental footprint

e Improve supply chain relationships

e Meet customer expectations and be better positioned in the green global marketplace
e Improve profitability

The training and analysis provided under the Green Supplies Network is now incorporated into the
E3—Economy, Energy, and Environment Initiative. Funded and coordinated at the national level, the
E3 program uses state and local organizations to help communities work with their manufacturing
base to improve competitiveness through reduced energy use and environmental impacts.

A joint collaboration among five U.S.

federal agencies: the Department of ]
Agriculture (USDA), the Department of g
Commerce (DOC), the Small Business
Administration (SBA), the Department of Labor (DOL), the Department of Energy (DOE), and the
Environmental Protection Agency (EPA), E3 combines each agencies' resources and expertise into a

E3: ECONOMY - ENERGY - ENVIRONMENT
Lt G NUFA NG L I ROUGE INAB

\\\ u
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single coordinated initiative to assist small and medium sized manufacturing facilities identify
opportunities to reduce operating expenses and improve productivity(EPA 2013 c and d).

Programs are managed on the state level and each of the thirty nine states that have a program in
place have tailored it to the needs and funding sources specific to their situation. What many of them
have in common is leveraging Industrial Assessment Centers (IAC), state environmental pollution
prevention offices, and NIST Manufacturing Extension Partnership (MEP) Centers to provide
manufacturers E3 assessments.

For Additional Information

ENERGY STAR website: http://www.energystar.gov

ENERGY STAR website of Resources for Manufacturers:
http://www.energystar.gov/index.cfm?c=manuf res.pt manuf

ENERGY STAR benchmarking tools: http://www.energystar.gov/industrybenchmarkingtools

Green Supplier Network website: http://www.greensuppliers.gov

E3 program website: http://www.e3.gov/

Office of Pollution Prevention and Toxics website: http://www.epa.gov/oppt/

SMALL BUSINESS ADMINISTRATION (SBA) LOAN PROGRAM

This US Department of Commerce funded program enables local banks to provide more and larger
business loans to small and start-up businesses than they could under normal circumstances. SBA
loans are obtained through conventional banks and are only provided when conventional borrowing
has proven to be insufficient for the borrower’s needs. The SBA program enables the lender to
provide either a larger loan or a loan with a lower interest rate.

The SBA has several loan programs though the one with the greatest applicability is the SBA 504 Loan
Program. 504 Loans are promoted through a local Certified Development Company (CDC) that has
been certified by SBA. There are 260 CDCs nationally. 504 loans are typically structured with SBA
providing 40% of total project costs, a participating lender covering up to 50% of total project costs,
and the borrower contributing the balance. Total project costs can reach $1 million and can include
buildings, land, renovations, furniture, equipment and some soft costs. The bank will have the first
lien, SBA the second and the borrower must front the 10% in cash (SBA 2013c).

For Additional Information

Loan program information: http://www.sba.gov/category/navigation-structure/loans-grants/small-

business-loans/sba-loan-programs

Links to local SBA Offices: http://www.sba.gov/local-assistance

19


http://www.energystar.gov/
http://www.energystar.gov/index.cfm?c=manuf_res.pt_manuf
http://www.energystar.gov/industrybenchmarkingtools
http://www.greensuppliers.gov/
http://www.e3.gov/
http://www.epa.gov/oppt/
http://www.sba.gov/category/navigation-structure/loans-grants/small-business-loans/sba-loan-programs
http://www.sba.gov/category/navigation-structure/loans-grants/small-business-loans/sba-loan-programs
http://www.sba.gov/local-assistance

An Introduction to U.S. Policies to Improve Industrial Energy Efficiency © ACEEE

DEPARTMENT OF LABOR (DOL)

Since 2008, DOL has focused on increasing the number of workers with skills to meet the needs of
manufacturing and installation companies in the renewable and energy efficiency sectors. Often
referred to as “green jobs” (DOL 2013a), DOL is providing financial and technical assistance to
companies creating these jobs, to organizations creating training for them, and for workers to
preparing for these new occupations.

In 2010 to 2012, the Department of Labor awarded nearly $500 million training grants to prepare
workers for careers in the energy efficiency and renewable energy industries (DOL 2013b). These
grants were part of DOL’s activities funded by the American Recovery and Reinvestment Act (ARRA).
The training provided is intended to prepare workers for jobs that had been identified as the most in-
demand across the country.

For Additional Information

DOL training programs: http://www.dol.gov/dol/topic/training/

Environmental Justice: http://www.dol.gov/asp/ej/

Bureau of Labor Statistics green jobs: http://www.bls.gov/green/

DEPARTMENT OF AGRICULTURE (USDA)

The United States Department of Agriculture (USDA) offers grants and financing to help rural small
businesses and agricultural producers to make investments, which include the installation renewable
energy and energy efficiency systems, and conduct energy audits and feasibility studies. USDA has
three long-running programs that have helped companies and communities improve their energy
resources and invest in energy efficiency (USDA 2012).

Rural Economic Assistance Program (REAP) Financial Assistance

The REAP Energy Efficiency Improvement Grant provides grants from $1,500 up to a maximum of
25% of eligible project costs, or $250,000, whichever is less, to cover costs associated with energy
audits and providing information on renewable energy development assistance. The program was
created to encourage energy efficiency improvements such as installing efficient irrigation pumps or
replacing ventilation systems (USDA 2012a).

In addition to grants, the REAP program also offers different loan options, one of which is described
below.

The REAP Guaranteed Loan program provides loans of $5,000 to $25 million to businesses or
agricultural operations for energy savings measures such as replacement of inefficient equipment,
retrofitting, insulation, or other projects recommended by an approved energy savings assessment.
The program provides guarantees to commercial lenders engaged in lending to rural small businesses
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and agricultural producers. Rates and terms of loans are not dictated by USDA, but are negotiated
between the lenders and borrowers (USDA 2012b).

e The following guarantee limits apply:

e 85 percent for loans of $600,000 or less

e 80 percent for loans greater than $600,000 up to $5 million

e 70 percent for loans greater than $5 million up to $10 million
e 60 percent for loans greater than $10 million up to $25 million

Example
Alaska Brewing Company, LLC (ABC) in Juneau was the 12™ largest craft brewery by sales volume in

the U.S. when it applied for a USDA REAP grant to fund a new steam boiler. The boiler qualified for
the $450,000 grant in part because it uses wet grain also known as “spent grain” that is left over from
the brewing process, as fuel. The total project cost for the boiler upgrade was $1.8 million and it is
projected to reduce the company’s fuel oil consumption in brewhouse operations by over 65 percent
and save the company the cost of shipping “spent grain” back to Washington State by barge (Yerich
2013).

Rural Development

The USDA advocates for and assists the nation’s farms and rural businesses. Program activities
include job training and providing education and technical resources to communities and
organizations to assist cooperative business development, community economic development, and
new business development. It has also engaged in expanding access to broadband communications,
facilitating renewable energy development, developing regional food systems and natural resource
restoration (USDA 2012c).

Rural Electric Service

Under the Rural Electrification Act of 1936, the Electric Programs of USDA make direct loans and

loan guarantees to electric utilities to serve customers in rural areas. The loans and guarantees initially
intended to finance the construction of electric distribution, transmission and generation facilities for
rural electric cooperatives has expanded into a community development tool frequently used in small

communities to construct and upgrade energy generation, transmission and distribution facilities
(USDA 20124d).

For Additional Information

REAP website: http://www.rurdev.usda.gov/BCP Reap.html

Rural Development website: http://www.rurdev.usda.gov/Business.html

Rural Electric Service website: http://www.rurdev.usda.gov/Utilities Assistance.html
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REGULATIONS, STANDARDS AND LABELING

Standards and labeling aid commerce by simplifying the decision making process for consumers.
Unless a customer has the time and ability to evaluate all options, initial cost will be a primary driver
of purchasing decisions. This means that benefits that are difficult to discern, such as energy
efficiency, may not be properly valued by customers. Standards are a mechanism to overcome this
market failure and provide customers with information that enables them to better assess the value of
a product.

Some standards are voluntary and some are mandatory. The prior tend to be testing and labeling
standards and provide a mechanism for customers to evaluate the performance of a product and by
correlation for a manufacturer to differentiate its products. Each country has an organization
responsible for enforcing International Standards Organization (ISO) standards and in the United
States; it is the American National Standards Institute (ANSI). It is the authorizing agency that sets
the protocols other organizations must adhere to when developing and administering standards.

Government agencies or non-governmental organizations may develop voluntary labeling or
performance standards. The federal government has been involved in developing and implementing
regulations and standards to aid interstate commerce since the Nation Bureau of Standards was
created in 1901. That mission continues today with the successor entity the National Institute of
Standards and Technology (NIST), which resides within the Department of Commerce. NIST has
supported the development of test and performance standards that contribute to reducing the energy
needed to run many common industrial systems.

Since the 1980s, the DOE has been authorized to establish minimum efficiency energy performance
standards (MEPS) for a variety of consumer, commercial and industrial products.

Beginning in the 1990s, the ENERGY STAR program, a joint effort between DOE and EPA, began
labeling of the most energy efficiency products for homes and businesses. The ENERGY STAR label
is one of the mostly widely recognized performance labels in the world, now being used by countries
outside the U.S.

The majority of mandatory standards are developed or approved by the federal government, though
some have been set at the state level. At the Federal level, Congress first grants a federal agency, such
as the Department of Energy, the regulatory authority to set minimum efficiency performance
standards for a specific product category. The agency then determines whether or not the standard is
practical and cost effective, and the economic benefits from such a standard is large enough to
warrant proceeding with a standard. If such a determination is made, the agency begins a regulatory
process that will lead to the development of the MEPS and associated testing procedure. In many
cases, such as electric motors (discussed below), the agency builds its MEPS on well-established
voluntary standards. Where existing voluntary standards do not exist, the agency will develop test
procedures and efficiency levels.

Mandatory MEPS set a baseline of performance and stipulate an input such as energy or an output
such as pollution. Regulatory standards can affect manufacturers in a couple of ways. The products
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they manufacture are required to meet certain performance standards, or the equipment they
purchase and use in their processes are required to meet performance standards. In both instances,
the regulated variable may be tied to an input or an output.

By requiring that all appliances sold in the United States meet a minimum efficiency, standards make
it easy for consumers to save energy and money. The impact over time can be equal to the generation
of dozens if not hundreds of power plants. Authorizing a federal agency to establish national
standards avoids the potential for market confusion resulting from inconsistent state standards. A
national standard also provides consistency for manufacturers and thereby lowers their cost of
compliance.

Companies manufacturing these products may need to design new products and change their
manufacturing processes to produce products that meet the new MEPS. However it is more
frequently the case that manufacturers already make compliant products and will only need to
discontinue the manufacture of non-compliant products and ramp up production of the compliant
products. While there is certainly a cost to these investments and changes in product mix, experience
has shown that companies and consumers purchasing these products ultimately save considerably
more over the collective products’ lifetimes (Lowenberger et al. 2012).

These types of performance standards limit what can be sold in the U.S. but do not apply to products
already in use. If a company already has a non-compliant appliance or motor, it can continue to use it.
Since the rules dictate what can be sold but not what can be manufactured, conceivable, a
manufacturer could make a non-compliant product and sell it outside of the U.S., though that is not
likely.

ENERGY STAR Products

ENERGY STAR is a voluntary government partnership program that was established by the
Environmental Protection Agency (EPA) in 1992 to help address climate change and provide
consumers an easy method to identify and purchase energy-efficient products that offer savings on
energy bills without sacrificing performance, features, or comfort. The program focuses on energy
efficiency of consumer and office products, homes, and commercial buildings, industrial plants. The
ENERGY STAR logo has become a symbol for energy efficiency in the U.S. and around the world.

This report covers the two components of the ENERGY STAR program that affect energy efficiency
for manufacturers. Other parts of the ENERGY STAR program are covered in the companion
Introduction to U.S. Policies to Improve Building Efficiency (Nadel 2012) report.

A previous section of this report discussed how an organization can have its facilities and processes
certified by ENERGY STAR for Industry™. This section describes how a manufacturer can register its
products with the ENERGY STAR program.

Products can earn the ENERGY STAR label by meeting the energy efficiency requirements set forth in
ENERGY STAR product specifications. EPA establishes these specifications based on the following set
of key guiding principles:
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Product categories must contribute significant energy savings nationwide.

¢ Qualified products must deliver the features and performance demanded by consumers, in
addition to increased energy efficiency.

e If the qualified product costs more than a conventional, less-efficient counterpart, purchasers
will recover their investment in increased energy efficiency through utility bill savings, within
a reasonable period of time.

e Energy efficiency can be achieved through broadly available, non-proprietary technologies
offered by more than one manufacturer.

e Product energy consumption and performance can be measured and verified with testing.

e Labeling would effectively differentiate products and be visible for purchasers.

The qualifications for an ENERGY STAR label can increase over time as technologies improve and
the product mix within a category becomes more energy efficient. Generally, a market share of
ENERGY STAR qualified products in a particular category of 50 percent or higher will prompt
consideration for a specification revision. However, there are other factors that weigh into the
decision, such as:

e A change in the Federal minimum efficiency standards.

e Technological changes with advances in energy efficiency which allows a revised ENERGY
STAR specification to capture additional savings.

e Product availability

e Significant issues with consumers realizing expected energy savings

e Performance or quality issues

o Issues with Test Procedures

Any company that manufacturers a product that fits within one of the product classifications
addressed by ENERGY STAR labeling program can join the program and go through the ENERGY
STAR labeling process.

To qualify, new products that meet ENERGY STAR specifications must be certified by an EPA
recognized certification body before the product can be labeled with the ENERGY STAR mark. Upon
verification of performance, the certification body will notify the partner that the product meets the
requirements and will submit the qualified product data to EPA for listing on its program website.
Once certified by a certification body, use of the ENERGY STAR logo is permitting according to
program guidelines.

Manufacturers of ENERGY STAR labeled products are required to report annually their qualified
product unit shipment data. EPA collects unit shipment data to determine the market penetration of
ENERGY STAR products and evaluate the overall performance of the program.

The ENERGY STAR program has been very successful at
reducing national energy consumption and saving consumers
money. For example, the EPA estimates that ENERGY STAR
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office equipment has saved more than 500 TWh (terawatthours) of energy in the U.S., resulting in
energy-bill savings of more than $50 billion. In a second example, the U.S. Energy Information
Agency (EIA), conducted a study of 41 million households in 2009 and found that 36 percent of all
U.S. households had ENERGY STAR qualified clothes washers in their homes. As a result of these
purchases, approximately 30 billion kWh and 110 trillion Btu of energy have been saved, and
greenhouse gas emissions from power plants have been reduced by more than 25 million metric tons
(EPA 2013a).

For additional information
To learn how to manufacture ENERGY STAR products:

http://www.energystar.gov/index.cfm?c=manuf res.pt manuf

Third-party certification requirements and a list of EPA-recognized Certification Bodies:
http://www.energystar.gov/3rdpartycert

ENERGY STAR Products 20 Year of Helping America Save Energy Save Money and Protect the
Environment,

http://www.energystar.gov/ia/products/downloads/ES Anniv_Book 030712 508compliant v2.pdf?8
2d4-55{0

Industrial Motors and Motor Driven Equipment Standards

Collectively, motors consume more electricity than any other end use in the United States. Electric
motors are the default mechanism in every sector of the economy (except for transportation) at
turning energy into motion. Motors are very reliable: a well-designed and well-maintained electric
motor can convert over 90% of its input energy into useful shaft power, 24 hours a day, for decades. It
is this ubiquity and ability to run constantly that makes electric motor systems such an important
potential source of energy savings (ACEEE 2012). Because as much as 60% of all electricity used in
industry flows through them, even modest improvements in their design and operation can yield
tremendous energy and energy cost savings.

To realize the potential energy savings, the Congress directed the Department of Energy to develop
MEPS for industrial motors. DOE’s standards are supported by test and certification procedures
developed by the National Institute of Standards and Technology (NIST) building upon voluntary
standards developed by National Electrical Manufacturers Association (NEMA) and Institute of
Electrical and Electronics Engineers (IEEE). The majority of industrial motors sold in the U.S. must
be compliant with these standards.

Regulated products can also be labeled as being compliant with even more stringent standards set by
trade or professional organizations, but are not legally required to do so. Products that meet the
higher voluntary standards are allowed to display the respective labeling for those standards. An
example of how a series of voluntary standards created by a trade organization became the basis for a
series of mandatory standards is described below.
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The Energy Policy Act of 1992 (EPAct) sought to comprehensively address national energy needs
including energy efficiency. The Act included authorization for DOE to create MEPS for common
industrial systems such as motors, pumps, fans and compressors. As a result, DOE has already
established MEPS for industrial motors and is currently in the process of establishing standards for
pumps, fans and compressors.

One of the first efforts DOE conducted under its new authority was to bring together representatives
from industry, trade organizations and testing laboratories to create a definition of electric motors
and determine MEPS for this type of equipment. A widely used National Electrical Manufacturers
Association (NEMA) energy efficiency labeling standard became the foundation for a new DOE
standard that was ultimately enacted for certain electric motors between 1 and 200 horsepower (hp)
in size (Trombley 2010). This label was based on test procedures that were developed by IEEE.

In June 2003, NEMA issued a voluntary label NEMA Premium® establishing the requirements motors
at efficiency levels beyond the EPAct mandated MEPS level.

Figure 3: History of Motor Standards

EPAct 1992

NEMA Premium 2000
Established MEPS

Voluntary program

N

Updated MEPS

As manufacturers have realized the value of product differentiation, participation in voluntary
labeling programs such as NEMA Premium® program has grown. As energy efficiency advocates have
realized the energy savings of high-efficiency motors, they have created financial assistance programs
targeting these motors.

In 2007, Congress passed the Energy Independence and Security Act of 2007 (EISA) which directed
DOE to enhance the existing standards to a level the approaches the NEMA Premium level of
performance, and extend coverage at a lower level to additional categories of motors..

Results from National Minimum Efficiency Standards

ACEEE estimates that motor standards in Energy Policy Act of 1992 (EPAct) have saved about 2.6
Quadrillion Btus of energy per year between 2000 and 2010. It is also estimated that 15 to 25% of
current U.S. electricity usage could be eliminated through optimizing the performance of electric
motors driven systems
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Since 2009, DOE has issued or codified efficiency standards for more than 30 products, which will
result in more than $45 billion in collective savings by 2015 and $390 billion by 2030. DOE is
currently in the process of finalizing an additional nine standards by the end of 2013 (DOE 2013d).

FOR ADDITIONAL INFORMATION

ACEEE motors website: http://www.aceee.org/topics/motors

ACEEE analysis of motor standards: http://www.aceee.org/blog/2010/10/aceee-delivers-statement-

doe-electric-motors-efficiency

ACEEE Energy-Efficient Motor Systems: A handbook on technology, program and policy opportunities,
2" Edition. http://www.aceee.org/ebook/energy-efficient-motor-systems

Appliance Standards Awareness Project (ASAP): http://www.appliance-standards.org/

Department of Energy Motors program:
http://wwwl.eere.energy.gov/manufacturing/tech deployment/training motor systems.html

Department of Energy standards website: http://energy.gov/savings/energy-goals-and-standards-

federal-government

Department of Energy Industrial Electric Motor Systems Market Opportunities Assessment:
http://wwwl.eere.energy.gov/manufacturing/tech deployment/pdfs/mtrmkt.pdf

Motor Decisions Matter website: http://www.motorsmatter.org/index.asp

NEMA motors standards website: http://www.nema.org/Standards/About-
Standards/Documents/FAQ-Motors.pdf

Washington State University website: http://www.energy.wsu.edu/IndustrialEfficiency.aspx
ENERGY MANAGEMENT SYSTEMS

Energy efficiency can be achieved through the use of more efficient devices or through more efficient
practices. The greatest efficiency is achieved when both are done simultaneously. The challenge with
employing best practices is that over time, workers change, projects get rushed and best practices are
dropped in the name of expediency. Manufacturers have found over the past forty years that for best
practices to take hold there must be a system in place that encourages them by documenting any
deviation from standard operating procedure.

In the past ten years, several organizations have developed systems for managing energy use and for
investing in energy efficiency. The three systems-based programs covered in this report are:

e U.S. EPA ENERGY STAR for Industry
e ISO 50001Energy Management System
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e Superior Energy Performance (SEP)

These three systems can be used in isolation or in combination. The ENERGY STAR program
mentioned above is an excellent tool for a company to begin the management of energy in a
systematic fashion. The ENERGY STAR Plant Certification however is a labeling program that
recognizes performance and not a standard that certifies it. By contrast, ISO 50001 is the international
standard for measuring and documenting energy use.

As explained in more detail below, the ISO 50001 standard is based in a large part on the
Management System for Energy (MSE) developed by Georgia Institute of Technology (GIT) for
American National Standards Institute (ANSI). The MSE 2000-2008 standard was the first
comprehensive ANSI compatible energy management standard created specifically for industry.

The DOE worked with GIT and industry to create the Superior Energy Performance (SEP) standard.
It is based on the ANSI MSE 2000-20008 standard and requires ISO 50001 as a starting point. SEP
provides a company with a systematic method setting an energy-intensity target and measuring
progress towards that goal so when combined with ISO 50001, a company has the ability to measure,
monitor, and forecast energy consumption as well as the ability to set targets and assess progress.

ISO 50001 Energy Management Standard and Superior Energy Performance (SEP)

ISO 50001 is based on the management system model of continual improvement also used for other
well-known standards such as ISO 9001 and ISO 14001. It can easily be integrated into a company’s
existing system to improve quality and environmental management.

ISO 50001:2011 provides a framework of requirements for organizations to:

e Develop a policy for more efficient use of energy

o Fix targets and objectives to meet the policy

e Use data to better understand and make decisions about energy use
e Measure the results

e Review how well the policy works, and

e Continually improve energy management.

The ISO 50001 energy management standard is an international standard that creates a framework for
industrial plants, commercial facilities or entire organizations to manage energy. It addresses all
aspects of energy procurement and use. The standard provides organizations and companies with
system to create procedures, document performance and develop strategies that decrease energy
intensity (energy input per unit of production).

Companies adopting the ISO system demonstrate to customers, employees and stakeholders that the
plant or company is dedicated to improving energy performance and using energy management best
practices. The first step is to complete an analysis of baseline of energy use. This enables the company
to develop an energy intensity metric (energy use per unit of production). Once fully incorporated,
the system will enable the following:
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¢ Optimization of existing energy-consuming equipment.

e Benchmarking against contemporaries, measuring, documenting, and reporting energy intensity
improvements.

¢ Creation of a transparent communication process to inform management of energy performance.

¢ Promotion of energy management best practices and reinforcement of good energy management
behaviors.

o Evaluating and prioritizing implementation of new energy-efficient technologies

o A framework for promoting energy efficiency throughout the supply chain.

e  Measurement and documentation of Greenhouse Gas (GHG) emissions and reductions that
result from improvements in energy use.

The ISO 50001 does not require a company to improve its energy performance, only to develop an
energy plan and track energy usage. Setting a goal and measuring progress against it requires an
additional protocol. That is where SEP comes in. It captures a facility’s improvement in the use of
both primary energy use (on-site) and secondary energy sources (e.g., energy conversions such as fuel
to electricity performed off-site in a power plant).

The U.S. Department of Energy started working with manufacturing companies in 2008 to
demonstrate the value of the ISO 50001 and ANSI MSE 2000-2008 programs. Staff and technical
assistance were provided to these companies as they learned and implemented these new systems.
Support and promotion of ISO 50001 and SEP systems are now a fundamental component of how
DOE’s Advanced Manufacturing Office (AMO) engages large manufacturing companies. Companies
that seek assistance from AMO are segmented into two categories: those with and those without
energy management systems. On-site technical assistance is available to those with management
systems or seeking to implement one. Those without can access on-line tools and information.

A facility must demonstrate conformance to ISO 50001 before it can seek to qualify for Superior
Energy Performance accreditation. Additional requirements include documenting and achieving
proscribed energy performance improvements. Facilities are required to re-certify themselves to the
energy management standard every three years.

DOE is in the process of transferring management of the SEP program implementation to a third
party entity. Once complete, companies will contact the certifying body and go through a registration
process similar to that for ISO 9001 and ISO 14001.

For Additional Information

ISO 50001 was published as an International Standard in June 2011 and copies may be purchased
from the American National Standards Institute (ANSI). The website for the standard is:

http://www.iso.org/iso/home/standards/management-standards/iso50001.htm

Additional information on Superior Energy Performance can be found at:
http://www.superiorenergyperformance.net/ems.html
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Information on Georgia Institute of Technology’s involvement in developing the ANSI MSE and
ISO50001 standards and information on implementation and verification of programs that adhere to
those standards is available on the GIT website: http://gamep.org/services/energy-management/

FEDERAL TAX INCENTIVES

The primary purpose of the U.S. tax laws is to raise sufficient funds to run the government, however,
the Internal Revenue Code is replete with provisions, known as “tax expenditures,” that have been
enacted to promote various economic or social goals. Some of these provisions are broad based, such
as the current accelerated depreciation system that is designed to encourage investment in productive
property. Other provisions are targeted tax incentives intended to promote particular activities or
investments. There are several targeted tax expenditures that apply to energy production, but
relatively few that apply to energy efficiency, particularly in the industrial sector. This section
provides a summary of key incentives.

This section is not comprehensive in its coverage of U.S. tax incentives for the industrial sector, nor
does it explain the fundamentals of the corporate income tax system. The reader is provided with
several references at the end of this section that provide much greater depth of information on these
topics.

ACCELERATED DEPRECIATION

The Modified Accelerated Cost-Recovery System (MARCS) and Bonus Depreciation (2008-2012)
provisions in the federal corporate tax code allow companies to expense up to a certain amount of
assets each year. These changes to the depreciation schedule were made to stimulate the overall
economy by encouraging additional investments by businesses. The value of accelerated depreciation
is equal to that of a zero-interest loan on the difference in annual depreciation expense. It is valuable
to small and medium size businesses because it improves their short term cash flow and reduces risk
associated with a greater level of capital investment. It has less value to larger companies that have
superior borrowing capability and are at less risk to cash flow issues (Sachs et al. 2012).

ENERGY CREDIT FOR COMBINED HEAT AND POWER SYSTEMS

Corporations are eligible for a tax credit for installing distributed generation technologies such as
solar panels, fuel cells, microturbines and Combined Heat & Power (CHP) systems.

e Business Energy Investment Tax Credit (ITC)

o 30% for solar, fuel cells (>0.5kW) and small wind (up to 100kW)
10% for geothermal, microturbines(<2MW) and CHP (<50MW)
Maximum incentive for fuel cells: $1,500 per 0.5kW
Maximum incentive for microturbines: $200/kW
10% for Combined