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Executive Summary
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energy technologies, improve air quality, reduce green-
house gas (GHG) emissions, improve energy supply and
reliability, and foster markets for environmentally pref-
erable products. The LBE Guide provides information to
assist state governments as they develop and implement
effective LBE programs to achieve their clean energy
goals. It presents strategies, resources, and tools state
decision makers can use throughout the process.

EPA and other organizations recognize leading by
example as a key policy option for states seeking to
achieve their clean energy goals. For example, the
importance of LBE programs is documented in the
the National Action Plan for Energy Efficiency “Vi-
sion for 2025” report. The Vision identifies LBE as a
critical component of achieving the long-term goal of
all cost-effective energy efficiency by 2025. Goal Six
of the Vision’s ten implementation goals is to develop
state policies such as LBE for pursuing robust energy
efficiency practices.

BACKGROUND

State governments across the country are achieving
significant energy, environmental, public health, and
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financial benefits through a variety of clean energy poli-
cies and programs (U.S. EPA, 2006). One of these clean
energy strategies is “leading by example,” which involves
implementing clean energy policies and programs in
buildings, facilities, operations, and fleets under their
control (U.S. EPA, 2006). State governments are finding
that such Lead by Example (LBE) programs produce
substantial energy savings while offering a range of
other benefits, including: demonstrating leadership and
the economic competitiveness of clean energy; reducing
emissions of greenhouse gases (GHGs) and air pollut-
ants; increasing fuel diversity; improving energy system
reliability; fostering markets for clean energy products,
services, and technologies; and promoting sustainable
alternatives to conventional practices.

To help states achieve these benefits, EPA has devel-
oped the LBE Guide. States can use the LBE Guide to
initiate or expand an LBE program with the objective
of establishing a comprehensive LBE program across
their buildings, facilities, operations, and fleets. A
comprehensive program typically (1) offers greater

WHAT IS CLEAN ENERGY?

Clean energy includes demand- and supply-side resources that
are less polluting ways to meet energy demand. Clean energy
resources include:

Energy efficiency — refers to using less energy to provide the
same or improved level of service to the energy consumer in an
economically efficient way. Energy efficiency measures include
a wide variety of technologies and processes, and can be
implemented across all major energy-consuming sectors.

Renewable energy — energy generated partially or entirely
from non-depleting energy sources for direct end use or
electricity generation. Renewable energy definitions vary by
state, but usually include wind, solar, and geothermal energy.
Some states also consider low-impact or small hydro, biomass,
biogas, and waste-to-energy to be renewable energy sources.
Renewable energy can be generated on site or at a central
station.

Combined heat and power (CHP) — also known as
cogeneration, CHP is a clean, efficient technology that
improves the conversion efficiency of traditional energy
systems by using waste heat from electricity generation to
produce thermal energy for heating or cooling in commercial
or industrial facilities. CHP systems typically achieve 60% to
75% fuel use efficiencies, which is a significantly higher than
those of conventional power plants.

Clean distributed generation (DG) — refers to non
centralized—usually small-scale—renewable energy and CHP.

For more information, visit the U.S. Environmental Protection
Agency's (EPA’s) Clean Energy Web site (http://www.epa.gov/
cleanenergy) and the ENERGY STAR Web site (http://www.
energystar.gov/).
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benefits due to its broader scope, (2) increases the
cost-effectiveness of LBE activities, due to economies
of scale from bundling individual activities, (3) garners
political support by appealing to a variety of constitu-
encies, and (4) increases the visibility of LBE activities.

The LBE Guide is an important next step in EPA’s ef-
forts to assist states as they develop clean energy port-
folios. It extends and supports two other recent state
policy assistance documents:

EPA’s Clean Energy-Environment Guide to Action,
which describes and provides information on sixteen
clean energy policies, including LBE (U.S. EPA, 2006).

The National Action Plan for Energy Efficiency (Action
Plan), which is a private-public initiative designed

to overcome barriers to energy efliciency. The Action
Plan’s implementation framework - the Vision for

2025 - defines implementation goals for achieving all
cost-effective energy efficiency by 2025. This document
recognizes LBE programs as an important component
of this goal, and uses the presence of a strong state LBE
program as an indication of progress towards achieving
this goal (NAPEE, 2006, NAPEE, 2007).

The LBE Guide outlines:
The value of clean energy LBE programs and activities,

A set of LBE activities that states are successfully
implementing,

A process for developing, implementing, and tracking a
comprehensive LBE program that includes one or more
of these LBE activities, and

Key strategies, resources, and tools for states to use
during this process.

Throughout the LBE Guide more than 120 sidebars and
case studies are provided. These examples describe spe-
cific instances in which state and local governments are
pursuing and implementing LBE programs. Additional

THE LBE GUIDE AND LOCAL GOVERNMENTS

While this Guide is designed primarily to assist states

in planning, implementing, developing, and operating
comprehensive LBE programs, many of the approaches
described here can also benefit local governments. Like states,
municipalities are involved in developing LBE programs for
clean energy, although specific program activities and issues
may differ. This Guide provides both examples of how certain
state activities are relevant to local governments and several
cases in which local LBE activities can inform state activities.
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state and local examples are presented throughout the
text. The structure of the LBE Guide and a selection
of some of the state and local examples highlighted

in each chapter of the Guide are summarized in Table
ES-1, and a brief summary of the key elements of the
Guide is provided below.

THE VALUE OF CLEAN ENERGY LBE
PROGRAMS

The LBE Guide describes a series of activities and
strategies that states can adopt to capture significant
energy, environmental, economic, and other benefits.
An overview of these benefits is provided below, along

TABLE ES-1 LBE GUIDE: ORGANIZATION AND CONTENTS

Chapter Contents and Supporting Information

Chapter 1: Introduction

Selected State and Local Examples

Contents:

Describes the overall benefits of LBE programs and outlines the
LBE process.

Chapter 2: LBE Activities and Measures

Contents:

Introduces important background information on benefits and
implementation issues associated with six key types of LBE
activities. The information and examples provided in this chapter
can help inform decisions at multiple stages in the LBE program
development process, described in subsequent chapters.

Supporting Information:

Appendix B: State and Local Clean Energy LBE Programs:
Examples, Tools, and Information Resources

Contents:

Describes the first steps in establishing a framework for a
comprehensive LBE program, including selecting an LBE team and
other key participants, obtaining high level support, setting goals,
and initiating the program.

Supporting Information:

Appendix A: State Executive Orders, Legislation, Policies, and Plans
Initiating LBE Programs

Appendix C: Resources for Implementing LBE Programs

Chapter 3: Establishing the LBE Program Framework

WI: Efficient Buys Program — VendorNet
Montgomery Co., MD: Wind Power Purchases
CT: Demand Response Program

CT: Developing a State LBE Program

VA: Energy Efficiency Policy and Advisory Council

CA: Benchmarking State Facilities

MN: State Sustainable Building Guidelines

NY: “Green and Clean” State Buildings

MA: Environmentally Preferable Product Procurement
CT: Green Power Purchases

NJ: Aggregated Green Power Purchase

IL: State Agency CHP Activities

UT: Solar Power Demonstration

CO: Water Conservation in State Agencies

CT: Demand Response Program

Establish LBE Team and Obtain Support

MA: LBE Champions

GA: Gaining Support for LBE Program

CT: Nonprofit Organization Participation

Set Clean Energy Goals

CA: Benchmarking Initiative

NY: “Green and Clean” State Buildings and Vehicles
Establish Mechanisms to Implement the LBE Program
SC: Energy Efficiency Act

WA: King County Model LBE Program
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TABLE ES-1 LBE GUIDE: ORGANIZATION AND CONTENTS (cont.)

Chapter Contents and Supporting Information

Selected State and Local Examples

Chapter 4: Screening LBE Activities and Measures

Contents:

Provides information on assessing LBE activities and measures to
create a portfolio of LBE activities and measures.

Supporting Information:

Appendix B: State and Local Clean Energy LBE Programs:
Examples, Tools, and Information Resources

Contents:

Discusses key design and implementation issues for states to
consider as they develop their LBE programs.

Supporting Information:
Appendix C: Resources for Implementing LBE Programs
Appendix D: Resources for Funding LBE Programs

Appendix E: Resources for Conducting Communications and
Outreach for LBE Programs

Appendix F: Resources on Technical and Financial Assistance to
Local Governments

Appendix G: State LBE Programs and Contacts

Contents:

Provides information on how to track, evaluate, and report on the
performance of LBE programs and activities.

Supporting Information:
Appendix H: State LBE Tracking Tools and Resources
Appendix I: M&V Protocols and Guidance

Appendix J: Resources for Reporting the Results of LBE Programs

MI: Energy Reduction Strategy-Financial Criteria
MA: Sustainability Program — Selection Criteria
UT: Screening Energy Efficiency Options

VT: State Agency Energy Plan

WI: Wisconsin Energy Initiative

NV: Energy Conservation Plan

Chapter 5: Developing a Comprehensive LBE Program

Integrate Individual Clean Energy Activities into a Program
CA: Solar Schools Program

Finance the LBE Program

VT: Procurement Policy

CO and CA: Resources about ESCOs

NH: Building Energy Conservation Initiative

IA: lowa Energy Bank

IA, SC, CT: States Developing Ways to Share or Retain their Energy
Savings

Conduct Communications and Outreach: Building and Maintaining
Support for an LBE Program

CO: State Employee Incentives

VT: Emphasizing the Benefits of Clean Energy

Provide Technical and Financial Assistance to Local Governments
CA: Technical Assistance in Buildings

NY: Product Procurement Assistance

OR: Energy Audits and Design Reviews

PA: Energy Management Plan Assistance

TX: Schools and Local Government Program

Chapter 6: Tracking, Evaluating, and Reporting LBE Program Progress

WY: Energy Conservation Improvement Program: Measurement
and Verification Plan Guidelines

MA: Data Collection Approach — Energy and CO2 Intensity
GA: Energy Tracking System
NY: Energy Utilization Index

CA and NY: State Applications of the IPMVP

CA: Evaluation, Measurement, and Verification of the 2004-2005
San Diego Local Government Energy Efficiency Program
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with Table ES-2 that describes the specific benefits of
six key LBE activities highlighted in this Guide.

Demonstrate leadership. Through good energy manage-
ment, state governments can proactively address the
nation’s energy challenge while also being fiscal respon-
sible. Through their direct actions and by sharing their
approaches, state governments can help raise awareness
of clean energy opportunities, help develop markets for
clean energy technologies and services, make technical
and financial resources available for local clean energy
activities, and help develop and implement programs
that directly assist constituents.

Reduce energy consumption and costs. Combined, state
and local governments spend more than $11 billion
annually on energy costs, which can account for as
much as 10% of a typical government’s annual operat-
ing budget (U.S. DOE, 2007a). State governments can
implement a variety of LBE activities that reduce these
costs. If a state government that spends 10% of its op-
erating budget on energy reduces its energy consump-
tion by 20% - a goal which many states have adopted
- it can reduce operating budget costs by 2% and create
significant operating budget flexibility.

Reduce air pollutants and GHG emissions. By imple-
menting LBE activities, state governments can reduce
emissions of GHGs and air pollutants (e.g., sulfur and
nitrogen compounds) associated with conventional
energy generation from fossil fuels.

Foster markets for energy-efficient products and en-
courage economic development in local and regional
communities. LBE activities can support development
of in-state markets for clean energy products, manufac-
turers, and services. Investing in energy efficiency and
clean energy can also provide an economic stimulus to
the local economy. Across the nation, energy efficiency
and renewable energy technologies and services are
estimated to have led to the creation of 8.5 million jobs
in 2006, with state government spending on energy ef-
ficiency responsible for about 64,000 of these jobs (U.S.
DOE, 2004; ASES, 2007).

Offer improved energy supply reliability. Many LBE
activities can reduce energy demand (kW) and mitigate
energy supply constraints during peak periods. Reduc-
ing peak demand makes sense from a financial perspec-
tive (i.e., due to higher peak energy demand costs and
the potential for incentive payments from utility pro-
grams) and improves reliability across the transmission

and distribution system. Reducing demand can also
reduce energy prices, which is a special concern in
areas where sales-volume-sensitive gas prices have been
steadily increasing. According to one estimate, for every
1% reduction in national natural gas demand, natural
gas prices decrease by 0.8% to 2% (Wiser et al., 2005).

Offer greater energy price certainty. State government
LBE activities can provide more reliable energy servic-
es and help governments hedge against uncertainties
associated with future fossil fuel-based energy costs
and availability (U.S. EPA, 2006; U.S. EPA, 2004a).

Promote sustainable alternatives to conventional prac-
tices. By implementing other energy and environmental
activities that complement LBE clean energy activities,
states can achieve secondary energy savings benefits.
For example, coordinating LBE activities with waste
management, water treatment, and other state programs
can lead to energy savings due to the energy implica-
tions of recycling, solid waste reduction, water conser-
vation, and landscaping strategies (Choate et al., 2005).

Provide other benefits. Clean energy LBE programs can
sometimes produce additional benefits, including:

Improved indoor air quality and productivity in
energy-efficient and green buildings.

Increased asset value in energy-efficient buildings.

Reduced maintenance costs in energy-efficient
buildings.

LBE GOALS AND ACTIVITIES

Many states are pursuing clean energy across their
buildings, facilities, operations, and fleets. As a result,
they are reaping significant energy, environmental, and
economic benefits. These activities are being imple-
mented through executive orders, legislation, plans,
and policies to establish one or more LBE goals across
their facilities and/or fleets. Examples of state-specific
LBE goals referenced in this Guide are summarized on
Table ES-3. These goals can:

Encompass all of a state’s buildings and operations,
Encompass some or all of a state’s buildings,

Address some element of a state’s buildings and/or op-
erations, such as new construction or energy-efficient
product procurement, and/or

Address state fleets and fuel use.



TABLE ES-2 POTENTIAL BENEFITS OF LBE ACTIVITIES

Activity
Improve Energy
Efficiency in
Government Facilities

Potential Benefits

Improved energy efficiency in government facilities can decrease energy consumption by 35% in existing
buildings and 50% in new and renovated buildings, thus reducing energy costs and GHG and air pollutant
emissions (U.S. EPA, 2004b; 2005a; U.S. DOE, 2007b).

Reducing state government energy consumption by 20% overall (a common state goal) can reduce the
average state government’s annual energy bills by as much as $16 million and save nearly 1.2 trillion Btu
annually in energy use (ACEEE, 2003).

The potential for reducing GHG and air pollutant emissions from state facilities is substantial: energy use

in commercial (including state government buildings) and industrial facilities accounts for nearly 50% of
U.S. GHG emissions (U.S. EPA, 2008b). Fossil fuel combustion for electricity generation accounts for high
percentages of CO2, SOx, and NOx emissions, which can be reduced through improved energy efficiency in
state government facilities (U.S. EPA, 2008a).

Approximately 60% of expenditures to improve energy efficiency in state facilities is for labor costs, meaning
that energy efficiency activities can increase local employment opportunities (U.S. DOE. 2004).

$1 spent on improved energy efficiency in a building can result in a $2 to $3 increase in the building’s value
(U.S. EPA 2004b).

Integrate Energy
Efficiency and
Renewable Energy
Measures in Green
Buildings

Incorporating energy efficiency into green building designs (i.e., by following ENERGY STAR guidelines)
can reduce energy costs by as much as 50% compared to conventional buildings, producing annual energy
savings of about $0.50 per square foot (U.S. EPA, 2008n; U.S. EPA, 20061).

Use of energy efficiency, renewable energy, and environmental measures in green buildings can:
Reduce GHG emissions.

Enhance biodiversity and ecosystem preservation.

Reduce construction and demolition debris and other waste streams.

Produce secondary energy saving benefits through water efficiency, recycling, and other activities that
require significant amounts of energy.

Procure Energy-
Efficient Products

State governments spend on the order of $11 billion on energy bills annually. A state energy-efficient product
procurement program can save up to 10% of a state’s electric utility bill (LBNL, 2002, Harris et al., 2004; U.S.
EPA, Undated; U.S. DOE, 2007a).

ENERGY STAR-qualified products typically use 25% to 50% less energy than conventional products and, in
some cases, can offer energy cost savings of up to 90% compared to conventional products (U.S. EPA, 2007c;
2008).

A typical state or local government that purchases a basket of ENERGY STAR-qualified products (including
computers and monitors, vending machines, exit signs, copiers, and traffic signals) can reduce energy costs
by more than $200,000 per year, equivalent to lifetime savings of $1.5 million (U.S. EPA, Undated).

By procuring these ENERGY STAR products, a state can achieve annual CO2 savings of about 1,900 tons,
equivalent to life-cycle savings of about 16,500 tons (U.S. EPA, Undated).

Purchase Green Power

Purchasing green power avoids use of conventional fuels, thus reducing statewide GHG emissions and other
environmental impacts (U.S. EPA, 2008s). For example, purchasing 100 million kWh of green power can avoid
emissions of about 78,000 metric tons of CO2, equivalent to removing 14,000 passenger vehicles from the
road (U.S. EPA. 2008c).

States that purchase green power from their utility reduce exposure to volatile fossil fuel prices (U.S. EPA,
2004b; NYSERDA, 2003).

Generating green power can lead to local job creation for state and local governments. For example, the
manufacture, construction, installation, and maintenance of 1 MW of solar photovoltaics, which is sold as
green power, requires and sustains 22 jobs (Apollo Alliance, 2007).




TABLE ES-2 POTENTIAL BENEFITS OF LBE ACTIVITIES (cont.)

Activity ‘

Use Clean Energy
Supply Technologies

impacts (U.S. EPA, 2008s).

2007b).

Potential Benefits

Generating clean energy can be cheaper than purchasing electricity through the grid.

Generating clean energy supply can substantially reduce statewide GHG emissions and other environmental

Combined heat and power (CHP) systems are generally 40% more efficient than separate heat and power
generation systems, thus requiring 40% less source energy and reducing state wide energy costs (U.S. EPA,

Implement Other
Energy-Saving
Opportunities

generation (U.S. EPA, 2008d).

et al,, 2005).

Demand response (DR) programs aimed at lowering system peaks can reduce energy costs and produce
revenues for state governments through incentive payments from utilities and electricity grid operators.

Water efficiency measures preserve a valuable natural resource while potentially saving a significant amount
of energy. Nationally, water supply and wastewater treatment account for nearly 1% of total electricity

Improvements in water efficiency in state facilities through the installation of metering and monitoring
systems can decrease annual energy consumption by 10% (Watergy, 2002).

State recycling programs can result in significant energy savings — diligent recycling can conserve 70% to
90% of the energy required to produce products from virgin materials (Choate et al., 2005). Recycling 1 ton of
office paper saves 10.2 million Btu and recycling 1 ton of aluminum cans conserves 206.9 million Btu (Choate

Descriptions of each of these LBE activities are provided in Table ES-4, Six Key LBE Activities and Selected State Examples Included in the Guide.

To achieve these goals, states are implementing LBE
activities that fall into one of six categories. These
activities and a selection of the state examples provided
in this Guide are summarized in Table ES-4. The six
categories are:

- Improve energy efficiency in government facilities.

- Integrate energy efficiency and renewable energy mea-
sures in green buildings.

* Procure energy-efficient products.
- Purchase green power.
= Use clean energy supply technologies.

* Implement other energy-saving opportunities.

Beyond these six stationary-source energy efficiency
and clean energy supply LBE activities, there are op-
portunities for states to lead by example in the trans-
portation sector. The LBE Guide does not address these
transportation activities. However, information about
EPA’s transportation programs, policies, regulations,
and tools, is available in the EPA Office of Transporta-
tion and Air Quality Planning’s State and Local Trans-

portation Resources Web site (http://www.epa.gov/
otaq/stateresources/index.htm).

ESTABLISHING A LEAD BY EXAMPLE
PROGRAM

States can use the LBE Guide to initiate or expand an
LBE program toward the objective of establishing a
comprehensive LBE program across all their buildings,
facilities, and operations. The steps involved in the
LBE process, and specific actions states can undertake
to achieve each of the steps are illustrated in Table ES-
5. These steps include:

- Establish the LBE program framework, which includes
selecting the LBE team, establishing the business case
for the program and obtaining program support,
setting LBE goals, and establishing the mechanisms
required to initiate the program.

* Screen LBE activities and measures.
* Develop a comprehensive LBE program.

« Track, measure, and report on LBE program progress.
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TABLE ES-3 EXAMPLES OF LBE GOALS AND TARGETS FOR STATE LBE PROGRAMS

State/Title Goal or Target

Overall LBE Energy Savings

Virginia Establishes a goal for state agencies to reduce annual energy costs by 20% by 2010. State-owned
Executive Order 48 facilities over 5,000 square feet are required to be designed consistent with LEED and ENERGY STAR
rating systems.

Improve Energy Efficiency in Existing and New Government Facilities

New Hampshire Requires the state to reduce energy consumption in state facilities by 10% in accordance with the
Executive Order 2005-4 ENERGY STAR Challenge.

Integrate Energy Efficiency and Renewable Energy Measures in Green Buildings

Washington, D.C. Requires all publicly-owned and publicly financed buildings to be designed to meet LEED-Silver
Green Building Act of 2006 certification standards for environmental performance and earn 75 points on the EPA energy
performance rating system, using the ENERGY STAR Target Finder tool.

Procure Energy-Efficient Products

Colorado Requires Department of Personnel and Administration to develop policies for state agencies to

Executive Order 0012 07 purchase ENERGY STAR-qualified equipment.

Use a Clean Energy Supply

Wisconsin Requires the Department of Administration to set renewable energy purchase goals for six agencies

Wisconsin Act 141 with an overall goal that renewable energy account for 10% of state energy purchases by 2008 and 20%
by 2012.

State Fleets and Fuel Use

Georgia Directs state agencies to increase employee commute miles saved by 20% through compressed and
Executive Order 2.28.06.02 alternating work schedules and teleworking.

Best practices for developing and implementing suc- when assessing LBE options are summarized in Table
cessful and cost-effective programs, which are based on ES-7. States can use these tools when:
state LBE experiences, are provided in Table ES-6. - Assessing building performance.

* Developing emissions inventories.
LBE GUIDE TOOLS AND RESOURCES

* Estimating potential energy savings.

The LBE Guide provides a set of tools and resources to
assist states in developing and implementing their LBE

programs. These include: - Additional Resources. The LBE Guide provides a wealth
of additional resources for states to use as they develop
their LBE programs. These resources are identified and
described throughout the Guide and are summarized,

« Assessing financial costs and benefits.

* Preliminary Assessment Tools. An important task when
developing an LBE program is to screen potential LBE

activities and measures to determine which ones are by subject area in the appendices. Table ES-8 presents

most likely to help meet state goals. This can involve a summary of some of the key resources, organized by
evaluating a building’s energy performance, tracking LBE Guide chapter.

GHG and air pollution emissions, and calculating
energy and financial savings. Key tools for states to use

8 Clean Energy Lead by Example Guide | EXECUTIVE SUMMARY




TABLE ES-4 SIX KEY LBE ACTIVITIES AND SELECTED STATE EXAMPLES

Activity

Summary of Activity

Selected Examples

Provided in Guide

One State Example

sustainable sites, using recycled-
content materials, and landscaping
to reduce water and energy use).
These energy efficiency and
renewable energy measures are key
ways to reduce GHG emissions and
decrease the carbon footprint of
new and renovated state facilities.

Guidelines
MA: LEED-Plus Standard
NM: Lead by Example Initiative

PA: High Performance Green
Building Program

PA: Cambria State Office Building
OR: Portland Green Building Policy

WI: Sustainable Facilities Guidelines/
Standards

WI: Department of Natural
Resources Buildings

DC: Washington, D.C. Green
Building Policy

Improve State and local governments are WI: Wisconsin Energy Initiative Wisconsin used ENERGY STAR tools
En-er.gy . responsible for m_or.e than 16 billion VA: Energy Efficiency Policy and and reso_urce_s to_system_atlcally
Efficiency in square feet of building space for Advisory Council replace lighting fixtures in state
Government a total energy cost of about $11 y buildings for its “Wisconsin Energy
Facilities billion (U.S. DOE, 2007a). Energy CA: Benchmarking State Facilities Initiative” which resulted in $7.5
use in state governm_ent facilities MI: State Facilities Energy Savings mll!lon in annual e.ne.rgy cost .
can consume operating budgets Plan savings and an emissions reduction
and account for as much as 90% equivalent to the emissions of
of a state government’'s GHG MT: 20 x 10 Initiative 20,000 vehicles in one year. The
emlsspns (Massachu§e_tts, 2904). NH: ENERGY STAR Challenge state next_pgrsued co_mp_rehenswe
Improving energy efficiency in state L whole-building retrofits in 60
Participant o .
government-owned and leased million square feet of office space
facilities through a comprehensive OR: Building Commissioning at a cost of $35 million which are
energy management approach Program expected to yield $11 million in
can_lead to significant et?\ergy, WA: Building Commissioning ann_ual cost savings with a payback
environmental, economic, Program period of less than four years.
and other benefits. States are 9 (NASEO, 2006).
demonstrating annual savings on NC: Sustainable Energy Efficient
the order of $1 million — $15 million Buildings Program
d(r);la:,r:se:re‘gdlzgl:n efficiency CO: Energy Management and
prog 9 ' Integrated Energy-Efficient Design
in K-12 Schools
Integrate The planning, design, and NY: “Green and Clean” State In New York, state agencies are
Energy construction process for new Buildings required by executive order to
Efficiency and and renO\{a.ted buﬂqus offers AZ: Green Building Policy for Public follow LEI.ED guidelines fc?r t.he
Renewable opportunities to combine energy Buildinas construction of green buildings
Energy efficiency and renewable energy 9 and to strive to meet the ENERGY
Measures design features with other measures HI: Lead by Example Initiative STAR building criteria for energy
in Green that have environmental and . - performance. Several of New York's
MN: Stat t le Buil
Buildings health benefits (e.g., selecting State Sustainable Building state agencies have partnered

to develop sustainable design
guidelines, including High-
Performance Design Guidelines
for state college and university
buildings (NYSERDA, 2001; 2005).

EXECUTIVE SUMMARY | Clean Energy Lead by Example Guide
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TABLE ES-4 SIX KEY LBE ACTIVITIES AND SELECTED STATE EXAMPLES (cont.)

Activity

Summary of Activity

Selected Examples
Provided in Guide

One State Example

Green Power

from renewable sources (e.g., wind,
solar, biogas, biomass, low-impact
hydro, and geothermal resources)
that causes no man-made

GHG emissions, has a superior
environmental profile compared

to conventional power generation,
and was built after January 1, 1997.a
By choosing to purchase green
power, state governments reduce
reliance on fossil fuel-based energy
(U.S. EPA, 2004a; 2007d) and help
reduce GHG emissions, reduce
vulnerability to conventional energy
price volatility, and improve energy
supply reliability. The price premium
for green power that covers the
increased costs of adding green
power to the power generation

mix varies across the country. In
2006, the national average was
about 2¢ per kWh (Bird et al., 2007).
Techniques such as aggregated
purchasing can lower this premium
significantly.

Purchases

PA: Green Power Purchase
Commitment

CT: Green Power Purchases

NJ: Aggregated Green Power
Purchase

MD: Montgomery County Wind
Power Purchase

Procure Energy-efficient product MA: Environmentally Preferable In FY 2001, Massachusetts spent
Energy- procurement can be a cornerstone Products Procurement $92.5 million on environmentally
Efficient of a state or local government’s NY: New York City Energy-Efficient pre_ferable products. The cost
Products energy management strategy Product Procurement savings from the program surpassed

and can be particularly helpful $544,000, with savings from

for fostering the development of energy-efficient office equipment

in-state markets for clean energy alone accounting for $270,000

products. Energy-efficient product (Massachusetts, 2003).

procurement can target products

as they are replaced, with many

energy-efficient products having

little or no cost premium. For

example, many ENERGY STAR-

qualified electronics and office

equipment products can be

purchased with no cost premium,

but produce significant energy cost

savings
Purchase Green power is electricity produced ME: Aggregating Green Power In Maine, the governor’s 2003

energy agenda established a

goal for the state government

to purchase at least 50% of its
electricity from renewable power
sources, using energy efficiency
measures in state buildings to offset
the cost of the renewable energy.
This goal was originally met by a
contract agreement committing
over 800 state agency accounts
under one service agreement. Maine
has now increased its renewable
energy purchase to 100% (DSIRE,
2007).
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TABLE ES-4 SIX KEY LBE ACTIVITIES AND SELECTED STATE EXAMPLES (cont.)

Activity

Summary of Activity

Selected Examples
Provided in Guide

One State Example

can also result in significant energy
cost savings.

Agencies

MA: Water Consumption Reduction
Goal

Use Clean States are implementing clean AZ: Army Aviation Training Site Solar Arizona developed a solar farm to
Energy Supply energy generation —such as on- Farm supplement its energy use at the
Technologies site renewable energy generation Army Aviation Training Site. The
VA: P N
and clean DG and CHP - to Faciﬁ?i?sr ower at New State $196,000 photovoltaic system
provide a clean energy-supply produces 31 kW of electricity, which
alternative that reduces GHG and air UT: Solar Power Demonstration has reduced grid-based electricity
pollutant emissions, hedges against . - purchases by 113,000 kWh, or 31%,
conventional energy price volatility, OR: Solar State Buildings and saves the department $20,000
improves energy supply reliability, CA: Solar Technology at State in annual energy costs (AZDOC,
and can sometimes reduce energy Facilities 2006; Arizona, 2007).
costs. MA: Renewable Energy Initiatives
IL: State Agency CHP Activities
NJ: Solar Power in Public School
District
CA: Solar Power at a University
OH: CHP at Ohio University
TX: CHP at the University of Texas
WI: CHP at the University of
Wisconsin
MN: CHP at a Wastewater Treatment
Facility
Implement Demand response (DR) programs CT: Demand Response Program As an example of a state DR
Other Energy- and environmental activities such . . - program, the Connecticut Office
Saving as recycling, water efficiency, and MA: State Sustainability Program of Policy and Management (OPM)
Opportunities sustainable landscaping strategies CO: Water Conservation in State administers a Demand Response

Program that coordinates demand
response activities of eleven state
agencies. OPM works with these
agencies to reduce peak electrical
loads during period of high demand
by transferring loads to distributed
generation equipment and reducing
non-essential electrical loads. These
actions enable ISO New England,
the regional grid operator, to avoid
installing additional infrastructure
that would otherwise be needed to
meet demand. As compensation,
ISO New England provides OPM
approximately $300,000 quarterly,
through third-party contractors.
This payment is allocated to

the participating agencies for
reinvestment in clean energy
projects (Connecticut OPM, 2008).

@ January 1, 1997 is the accepted date marking the beginning of the voluntary green power market.
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TABLE ES-5 SUMMARY OF THE LBE IMPLEMENTATION PROCESS

LBE Activities
and Measures

Establish the LBE Program Framework

Establish LBE
Team and
Obtain Support

Set Clean Energy
Goals

Establish
Mechanisms to
Implement the
LBE Program

See Chapter 2

See Sections 3.1-3.3

See Section 3.4

See Section 3.5

POSSIBLE ACTIONS

Improve energy
efficiency in
buildings.

Integrate energy
efficiency and
renewable
energy measures
in green
buildings.

Purchase
energy-efficient
products.

POSSIBLE ACTIONS

Identify lead and
supporting LBE
clean energy
agencies.

Identify key
personnel.

Identify and
obtain high-level
support.

Identify other
key agencies

POSSIBLE ACTIONS

Develop energy
consumption
baseline.

Assess state
context.

Set state LBE
activity goals.

Overall energy
savings and GHG
emission targets.

Existing building

POSSIBLE ACTIONS

Governor issues
an executive
order.

State legislature
enacts LBE
legislation.

State establishes
LBE program
through state

planning process.

State energy

Screen LBE
Activities and
Measures

See Chapter 4

POSSIBLE ACTIONS

Screen LBE
activities and
measures from
the universe of
LBE activities.

Develop
assessment
criteria.

Estimate costs
and benefits.

Select and

Develop a
Comprehensive
LBE Program

See Chapter 5

POSSIBLE ACTIONS

Integrate
clean energy
opportunities.

Determine
program
financing.

Conduct
communications
and outreach.

Provide technical
and financial

Track, Evaluate,
and Report on
LBE Program
Progress

See Chapter 6

POSSIBLE ACTIONS

Develop tracking,
evaluation, and
reporting plan.

Establish
baselines.

Conduct
benchmarking.

Track energy
use, emissions,
and savings.
Conduct impact,

and grvoups to office initiates implement LBE assistance process, and/or
Purchase green help shape and targets. LBE program. activities and to local market effects
power. ipr::;;nr::t LBE New building Other measures. governments. evaluations.
Use a clean targets. organizations Share Report progress.
energy supply. g adopt programs information and -
Energy-efficient that support or access federal, Revise program
Implement other product influence the state, and local based on results.
energy-saving procurement state’s adoption LBE resources.
activities. goals. of an LBE
Renewable program.
energy targets.
Energy-efficient
procurement
goals.
State fleet and
fuel use targets.
REFERENCES * Arizona DOC. 2006. State Agency Annual Energy Us-

= ACEEE. 2003. Energy Efficiency’s Next Generation:
Innovation at the State Level. Report E031. November.
Available: http://www.aceee.org/pubs/e031full.pdf. Ac-

cessed 1/15/2007.

* Arizona. 2007. The Executive Budget: Fiscal

age Report. Arizona Department of Commerce. June
2006. Available: http://www.azcommerce.com/doclib/
energy/stateagency_energy_progress_report-7.01.06.
pdf. Accessed 3/19/2007.

= ASES. 2007. Renewable Energy and Energy Efficiency:
Economic Drivers for the 21st Century. November
2007. Available: http://asesprot.org//images/stories/

Year 2007. Available: http://www.douglasaz.gov/
Statelnformation/2007DetailBook.pdf. Accessed
3/20/2007.

ASES-JobsReport-Final.pdf. Accessed 7/11/2008.
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TABLE ES- 6 ELEMENTS OF A
SUCCESSFUL LBE PROGRAM

Build a strong LBE team. A successful LBE
program starts with a team that is com-
mitted to identifying the mix of activities,
measures, and approaches best suited to
the individual state. The process of building
a strong team includes identifying a state
agency to lead the LBE effort and selecting
team representatives, from this and other
state agencies, who can offer a range of
expertise and perspectives (e.g., on facility
management, energy efficiency, renew-
able energy, sustainability, environment).
Partners from outside state government can
also provide valuable input to the LBE imple-
mentation process and/or serve as program
champions in the community.

Secure high-level support. The support of
top-level leadership is critical to an LBE pro-
gram’s success. Approaches for building and
maintaining support include involving poli-
cymakers in the early stages of the process,
identifying one or more LBE team members
with access to key decision-makers, and
clearly articulating the value of the LBE
initiative.

Establish goals. Set clear, quantifiable LBE
goals (through executive orders, state laws,
the state planning process, or other state
initiatives) to ensure that stakeholders un-
derstand the expected outcomes, provide
for ease of measurement and reporting, and
demonstrate the feasibility of establishing
clean energy initiatives.

Develop an energy baseline. To ensure that
LBE goals are measurable and achievable,
base them on actual past and current state
energy consumption data and on projected
consumption. This requires collecting state

energy consumption data and information
on issues that affect energy use (e.g., the
number, square footage, and condition of
state facilities; fleet size; and current clean
energy technologies).

Screen LBE options based on energy sav-
ings and other criteria. Develop screening
criteria to determine the LBE activities and
measures to include in the LBE program. Key
criteria include expected energy savings,
financial issues (e.g., payback periods and
life-cycle costs), environmental benefits,
economic benefits, visibility, and feasibility.

Implement a systematic approach to en-
ergy efficiency. The most cost-effective
approach for improving energy efficiency
in state buildings is to follow the system-
atic process detailed in the ENERGY STAR
Guidelines for Energy Management. Ideally,
it is best applied across a portfolio of gov-
ernment buildings. If resources are limited,
states can apply the process as a “pilot” in
one or a few buildings and use the results
to advocate for further energy efficiency in
additional state buildings. A systematic ap-
proach to efficiency is a critical element of a
comprehensive LBE program.

Take advantage of available financing
mechanisms. A range of financing strate-
gies is available to states for LBE initiatives.
Because these activities compete for limited
financial resources with many other pro-
grams, it is helpful to use multiple financ-
ing options (e.g., municipal least-purchase
agreements, revolving loan funds, aggre-
gated purchases). In some cases, states need
to modify their rules to ensure that agencies
have access to a broad range of financing
mechanisms (e.g., performance contract-
ing) and accounting methods (e.g., life-cycle
cost accounting).

Conduct communication and outreach.
States can demonstrate leadership and
obtain on-going LBE support from state
agency personnel, the public, and other
community stakeholders by conducting
communication and outreach activities that
articulate the benefits of their program and
encourage participation in, and support for,
the program.

Learn from local, state, and federal sourc-
es. Many state and municipal governments
have implemented LBE programs. Staff from
these agencies — as well as the LBE plans,
model policies, and guidance they have
developed — are key LBE resources. In addi-
tion, federal programs provide resources on
designing and implementing LBE activities.
For example, the ENERGY STAR program
provides guidance and tools for incorporat-
ing energy efficiency in existing and new
buildings.

Evaluate, report on, and update the LBE
program. It is important to periodically
evaluate the state’s LBE efforts and report
on the results of these assessments. Based
on evaluation results, states can expand suc-
cessful (and potentially successful) activities
and revise or eliminate unproductive LBE
activities.

Bird, L., L. Dagher, and B. Swezey. 2007. Green Power
Marketing in the United States. NREL/TP-670-42502.
Available: http://www.eere.energy.gov/greenpower/
resources/pdfs/42502.pdf. Accessed 3/28/2008.

Choate, A., L. Pederson, J. Scharfenberg. 2005. Waste
Management and Energy Savings: Benefits by the
Numbers. Prepared by ICF Consulting for U.S. EPA.
Available: http://yosemite.epa.gov/oar/globalwarm-
ing.nsf/UniqueKeyLookup/TMAL6GDR3K/$File/
Energy%20Savings.pdf. Accessed 3/19/2007.

Connecticut OPM. 2008. Demand Response Program.
Available: http://www.ct.gov/opm/cwp/view.asp?a =
2994¢rq = 389740. Accessed 5/16/2008.

DSIRE. 2007. Maine Incentives for Renewables and
Efficiency. Database of State Incentives for Renewables
and Energy Efficiency. Available: http://www.dsireusa.
org/library/includes/incentive2.cfm?Incentive_Code =
MEO8Ré& state = ME&CurrentPagelD = 1&RE = 1&4EE
= 1. Accessed 3/19/2007.
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TABLE ES-7 PRELIMINARY ASSESSMENT TOOLS

Tools/Organization

Description

Tools for Assessing Building Performance

Portfolio Manager (ENERGY
STAR)

= Enables states to rate their facilities’ energy performance
and identify priority opportunities.

= Assists states in applying for the ENERGY STAR label for
facilities scoring 75 or higher.

URL/Source

http://www.energystar.gov/index.
cfm?c = evaluate_performance.
bus_portfoliomanager

Target Finder (ENERGY STAR)

= Allows states to assess the design of new buildings and
compare simulations with existing buildings, based on data
provided.

= Helps set energy performance goals and receive an energy
rating for design projects.

http://www.energystar.gov/index.
cfm?c = new_bldg_design.bus_
target_finder

Small Business Calculator
(ENERGY STAR)

= Estimates a facility’s energy intensity and potential energy
cost savings from upgrades.

http://www.energystar.gov/
index.cfm?c = small_business.
sb_calculate

Life-Cycle Cost Program
(National Institute of Standards/
Technology)

Emission Inventory Tools

Clean Air and Climate Protection
Software (National Association
of Clean Air Agencies)

= Enables states to evaluate alternative designs that may have
higher initial costs, using a life-cycle costing method.

= Tracks emission reductions and forecasts emissions from
proposed reduction measures.

» Develops government baseline inventory.

http://wwwl.eere.energy.gov/
femp/information/download_
blcc.html

http://www.cacpsoftware.org/

Greenhouse Gas Equivalencies
Calculator (U.S. EPA)

= Translates GHG reductions into terms that are easier
to conceptualize. States can also use the calculator “in
reverse.”

http://www.epa.gov/cleanenergy/
energy-resources/calculator.html

e-GRID (U.S. EPA)

= Allows states to obtain information on power plants.

= Develop emissions inventories for buildings.

http://www.epa.gov/cleanenergy/
egrid/index.htm

State Inventory Tool (U.S. EPA;
under development)

= Enables states to develop GHG emissions inventories

http://www.epa.gov/
climatechange/wycd/stateand
localgov/analyticaltools.html

Emissions Forecasting Tool (U.S.
EPA; under development)

Energy Saving Tool

Community Energy Opportunity
Finder (Rocky Mountain
Institute)

Cash Flow Opportunity
Calculator (ENERGY STAR)

* Enables states to forecast business-as-usual emissions
through 2020

= Helps identify potential community benefits resulting
from energy efficiency upgrades and renewable energy
opportunities.

Financial and Economic Analysis Tool

= Calculates the amount of equipment that can be purchased
using anticipated savings.

= Compares costs of financing and waiting for cash.

http://www.epa.gov/
climatechange/wycd/stateand
localgov/analyticaltools.html

http://www.energyfinder.org

http://www.energystar.gov/ia/
business/cfo_calculator.xls
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TABLE ES-8 KEY RESOURCES FOR DEVELOPING AN LBE PROGRAM

Chapter 2: LBE Activities and Measures

Databases
Database of State Incentives for Renewable Energy http://www.dsireusa.org/
DOE State Energy Program http://www.eere.energy.gov/state_energy_program/topic_definition_

detail.cfm/topic = 115

Best Practices Resources

EPA ENERGY STAR Building Upgrade Manual http://www.energystar.gov/index.cfm?c=business.bus_upgrade_manual

EPA Clean Energy-Environment Guide to Action http://www.epa.gov/cleanenergy/energy-programs/state-and-local/
state-best-practices.html

EPA Clean Energy-Environment State Partnership Program http://www.epa.gov/cleanenergy/energy-programs/state-and-local/

Technical Forum state-forum.html

EPA ENERGY STAR Guidelines for Energy Management http://www.energystar.gov/index.cfm?c = guidelines.guidelines_index

National Governor's Association Center for Best Practices http://www.nga.org/portal/site/nga/menuitem.50aeae5ff70b817ae8ebb8
56a11010a0/

Chapter 3: Establishing the LBE Program Framework

Examples of State Plans and Guidance for Implementing LBE Programs

Connecticut Leading by Example Report http://ctclimatechange.com/StateActionPlan.html
Connecticut Climate Change Web site http://www.ctclimatechange.com/rbf_rept.html

Maine Clean Government Web Site http://www.maine.gov/cleangovt/

Massachusetts State Agency Sustainability Planning and http://www.mass.gov/envir/Sustainable/pdf/ss_guide_web.pdf

Implementation Guide

New York “Green and Clean” State Buildings and Vehicles http://www.nyserda.org/programs/State_Government/
Guidelines for Executive Order 111 exorderlliguidelines.pdf

State Executive Orders for Initiating LBE Programs

Massachusetts Executive Order 484 http://www.mass.gov/Agov3/docs/Executive%200rders/Leading?%20
by%20Example?20EO.pdf

Virginia Executive Order 48 http://www.governor.virginia.gov/initiatives/ExecutiveOrders/pdf/EO_48.
pdf

Resources for Implementing LBE Programs

California Local Energy Efficiency Program Workbook http://www.caleep.com/workbook/workbook.htm
National Governors’ Association Securing A Clean Energy http://www.nga.org/portal/site/nga/menuitem.751b186f65e10b568a2781
Future Initiative 10501010a0/?vgnextoid=f080dd9ebe318110VgnVCM1000001a01010aRC

RD&vgnextchannel=92ebc7df618a2010VgnVCM1000001a01010aRCRD

Chapter 4: Screening LBE Activities and Measures

California Local Energy Efficiency Program Workbook http://www.caleep.com/workbook/workbook.htm

Massachusetts State Agency Sustainability Planning and http://www.mass.gov/envir/Sustainable/pdf/ss_guide_web.pdf
Implementation Guide

Colorado Greening Government Planning and http://www.colorado.gov/greeninggovernment/quide/Guide.pdf
Implementation Guide
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http://www.colorado.gov/greeninggovernment/guide/Guide.pdf

EPA ENERGY STAR Innovative Financing Solutions: Finding
Money for Your Energy Efficiency Projects

TABLE ES-8 KEY RESOURCES FOR DEVELOPING AN LBE PROGRAM (cont.)

Chapter 5: Developing a Comprehensive LBE Program

http://www.energystar.gov/ia/business/COO-CFO_Paper_final.pdf

New York “Green And Clean” State Buildings and Vehicles
Guidelines

http://www.nyserda.org/programs/State_Government/
exorderlliguidelines.pdf

Green California Web site

http://www.green.ca.gov/default. htm

Colorado Greening Government Web site

http://www.colorado.gov/greeninggovernment/index.html

Chapter 6: Tracking, Evaluating, and Reporting LBE Program Progress

EPA Model Energy Efficiency Program Impact Evaluation
Guide

http://www.epa.gov/cleanenergy/documents/evaluation_guide.pdf

LBNL Measurement and Verification Documents

http://ateam.lbl.gov/mv/

California Technical, Methodological, and Reporting
Requirements for Evaluation Professionals

http://www.calmac.org/publications/EvaluatorsProtocols_Final_
AdoptedviaRuling_06-19-2006.pdf

DOE Impact Evaluation Framework for Technology
Deployment Programs

http://www.eere.energy.gov/ba/pba/km_portal/docs/pdf/2007/impact_

framework_tech_deploy_2007_main.pdf

New York Executive Order No. 111 “Green And Clean” State
Buildings and Vehicles Annual Energy Report

http://www.nyserda.org/programs/pdfs/execorderl1ifinalreport7-03.pdf
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=Harris, J., M. Brown, J. Deakin, S. Jurovics, A. Khan,
E. Wisniewski, J. Mapp, B. Smith, M. Podeszwa,
A. Thomas. 2004. Energy-Efficient Purchasing by
State and Local Government Triggering a Landslide
Down the Slippery Slope to Market Transformation.
ACEEE Summer Study. Available: http://www.dc.Ibl.
gov/LBNLDC/publications/Energy%20Efficient %20
Purchasing%20By%20State%20and%20Local %20
Government.pdf. Accessed 3/19/2007.

*Huang, J., H. Akbari, and H. Taha. 1990. The wind-
shielding and shading effects of trees on residential
heating and cooling requirements. Proceedings of
American Society of Heating, Refrigeration, and Air
Conditioning Engineers, February 1990, Atlanta, GA.
Also Lawrence Berkeley National Laboratory Report
LBL-24131, Berkeley, CA.

* Hull. 2008. Hull Wind. Available: http://www.hull-
wind.org/. Accessed 1/29/2008.
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CHAPTER ONE

Introduction

Many state governments are
pursuing clean energy Lead by
Example (LBE) programs to save
energy and money and reduce
greenhouse gas emissions across

their facilities, operations, and fleets.

These LBE programs also demonstrate leadership on
energy and environmental issues, raise public aware-
ness of the benefits of clean energy technologies, im-
prove air quality, improve energy supply and reliability,
and foster markets for environmentally preferable
products and services.

The LBE Guide provides information to assist state
governments as they develop and implement effective
LBE programs to achieve clean energy goals. It presents
strategies, resources, and tools that state decision mak-
ers can use throughout the process.

State governments across the nation are pursuing clean
energy policies and programs to help meet the growing
demand for energy and to address the environmental,
public health, and financial challenges associated with
conventional energy generation and use. Advancing
clean energy can provide many benefits including
reduced energy costs, lower emissions of air pollutants
and greenhouse gases (GHGs), increased fuel diversity,
and improved reliability and security of the energy
system (U.S. EPA, 2006b).

A key strategy for state governments is implementing
clean energy activities and measures in their facilities,

WHAT IS CLEAN ENERGY?

Clean energy includes demand- and supply-side
resources that are less polluting ways to meet energy
demand. Clean energy resources include:

Energy efficiency — refers to using less energy to
provide the same or improved level of service to the
energy consumer in an economically efficient way.
Energy efficiency measures include a wide variety of
technologies and processes, and can be implemented
across all major energy-consuming sectors.

Renewable energy — energy generated partially or
entirely from non-depleting energy sources for direct
end use or electricity generation. Renewable energy
definitions vary by state, but usually include wind, solar,
and geothermal energy. Some states also consider low-
impact or small hydro, biomass, biogas, and waste-to-
energy to be renewable energy sources. Renewable
energy can be generated on site or at a central station.

Combined heat and power (CHP) — also known as
cogeneration, CHP is a clean, efficient technology that
improves the conversion efficiency of traditional energy
systems by using waste heat from electricity generation
to produce thermal energy for heating or cooling in
commercial or industrial facilities. CHP systems typically
achieve 60% to 75% fuel use efficiencies, which is a
significantly higher than those of conventional power
plants.

Clean distributed generation (DG) — refers to non
centralized—usually small-scale—renewable energy and
CHP.

For more information, visit the U.S. Environmental Protection
Agency’s (EPA’s) Clean Energy Web site (http://www.epa.gov/
cleanenergy) and the ENERGY STAR Web site (http://www.
energystar.gov/).
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operations, and fleets. These “lead by example” (LBE)
programs frequently include actions such as:

Improving how buildings are operated and maintained
to maximize energy efficiency,

Procuring energy-efficient products, and

Purchasing green power.

In addition to the energy, environmental, and financial
benefits of LBE programs, states are demonstrating
leadership on clean energy issues and documenting
the economic feasibility of clean energy strategies. This
helps to develop markets for clean energy technologies
and services, raises awareness of clean energy oppor-
tunities, and promotes the adoption of clean energy
measures in other sectors of the state economy.

To pursue these benefits, states may need to overcome
several persistent market barriers that limit investment
in clean energy programs. These barriers include:

Limited knowledge about clean energy or LBE
programs,

Limited high-level and agency-level support,
Insufficient funding, and

Insufficient staff availability.

THE LBE GUIDE AND LOCAL GOVERNMENTS

While the LBE Guide is designed primarily to assist states

in planning, implementing, developing, and operating
comprehensive LBE programs, local governments can also
benefit from the Guide. Like states, municipalities are also
actively involved in developing clean energy LBE programs,
although specific program activities and issues may differ.
While this Guide focuses on how states can develop LBE
programs, it also highlights examples of local LBE activities that
states can adopt and describes how certain state activities are
relevant to local governments.

The Lead by Example Guide is designed to help states
overcome these barriers. It provides a compilation of
information to assist governments in developing their
LBE programs, including step-by-step guidance, ex-
amples of successful state and local LBE programs, and
resources and tools targeted at key LBE activities. An
overview of the LBE Guide is presented in this section
and includes:

Background on the importance of LBE programs as
part of state clean energy efforts,

The key LBE activities that state governments are suc-
cessfully implementing,

The major benefits associated with LBE programs, and

An overview of how the Guide is structured and the
LBE program development and implementation pro-
cess, and

A list of the state and local government examples pro-
vided in the LBE Guide.

1.1 LBEIS A CRITICAL
STATE CLEAN ENERGY POLICY

Leading by example is a key policy option for states
seeking to achieve clean energy goals. The LBE Guide
is an important next step in EPA’s efforts to assist states
as they develop clean energy strategies for their own
facilities and operations. It extends and supports two
other recent state policy assistance documents:

EPA’s Clean Energy-Environment Guide to Action,
which describes and provides information on sixteen
clean energy policies, including LBE (U.S. EPA, 2006).

National Action Plan for Energy Efficiency (Action
Plan), which is a private-public initiative designed to
overcome barriers to energy efficiency. The Action
Plan’s implementation framework - the Vision for 2025
- defines ten implementation goals for achieving all
cost-effective energy efficiency by 2025, recognizes LBE
programs as an important component of this goal, and
uses the presence of a strong state LBE program as an
indication of progress towards achieving this goal (see
text box on page 1-3) (NAPEE, 2006, NAPEE, 2007).
The Vision also highlights the value of LBE strategies
as an option for leveraging purchasing power, control
of significant energy-using resources, and the high vis-
ibility of public facilities to demonstrate clean energy
technologies and approaches that lower energy costs
and reduce emissions. It further stresses that strong
LBE programs involve establishing goals and processes
necessary for program implementation and periodic
reporting on progress.

The LBE Guide is offered as a tool to assist states and
local governments in making progress towards their
goals, consistent with the goals and recommendations
of these documents.



1.2 WHAT STATE
GOVERNMENTS CAN DO

State LBE activities typically fall into one of the fol-
lowing areas:

. Improve the energy efliciency of existing and
new government-owned and -leased facilities.
State governments operate many facilities, including
office buildings, public schools, colleges, and universi-
ties, which consume large amounts of energy. These
governments are responsible for more than 16 billion
square feet of building space and spend more than $11
billion annually on building energy costs, which can
account for as much as 10% of a typical government’s
annual operating budget (U.S. DOE, 2007). Improving
energy efficiency in these structures can substantially
reduce energy consumption, decrease GHG and air
pollutant emissions, and lead to economic and other
benefits. In addition, states can assist local govern-
ments, which can, in turn, reach out to assist their
communities in improving building energy efficiency.

. Integrate energy efficiency and renewable energy
measures in green buildings. The planning, design,
and construction process for new and renovated build-
ings offers opportunities to integrate energy efficiency
features with additional measures that achieve envi-
ronmental and health benefits (e.g., purchasing green
power, developing on-site renewable energy, selecting
sustainable sites, using recycled-content materials,
and landscaping to reduce water and energy use).
Implementing energy efficiency and renewable energy
measures are key ways to reduce GHG emissions and
decrease the carbon footprint of new state facilities.
By making this link between energy efficiency, renew-
able energy, and climate change, states are in a better
position to achieve results and gain support for their
programs.

. Procure energy-efficient products. Energy-efficient
product procurement can be a cornerstone of a state’s
overall energy management strategy. State and lo-
cal governments spend $50 to $70 billion a year to
purchase energy-related products, and could save a
combined total of more than $750 million annually
through energy-efficient product procurement (CEE,
2004; Harris et al., 2004; U.S. DOE, 2006.) This can be
particularly helpful for fostering the development of
in-state markets for clean energy products.

THE NATIONAL ACTION PLAN FOR ENERGY
EFFICIENCY AND VISION FOR 2025: ACHIEVING ALL
COST-EFFECTIVE ENERGY EFFICIENCY BY 2025

The National Action Plan for Energy Efficiency (Action
Plan) recognizes that improving energy efficiency in
our homes, businesses, schools, governments, and
industries — which consume more than 70% of the
natural gas and electricity needs in the country — is
one of the most constructive, cost-effective ways

to address our nation’s energy challenges. The

Action Plan, developed in July 2006 by more than 50
leading organizations representing key stakeholder
perspectives, describes policy recommendations for
creating a sustainable, aggressive national commitment
to energy efficiency through gas and electric utilities,
utility regulators, and partner organizations.

In 2007, Action Plan leaders defined a vision that
provides the framework for implementing the Action
Plan. This Vision establishes a goal of achieving all
cost-effective energy efficiency by 2025; describes

ten implementation goals for states, utilities, and other
stakeholders; describes what 2025 might look like if the
goal is achieved; and provides a means for measuring
progress. The ten Vision goals are:

=

. Establish cost-effective energy efficiency as a high-
priority resource.

2. Develop processes to align utilities incentives equally for
efficiency and supply resources.

3. Establish cost-effectiveness tests.

4. Establish evaluation, measurement, and verification
mechanisms.

5. Establish effective energy efficiency delivery
mechanisms.

6. Develop state policies to ensure robust energy efficiency
practices.
Key step: Develop and implement lead-by-example
energy efficiency programs at the state and local levels.

7. Align customer pricing and incentives to encourage
investment in energy efficiency.

8. Establish state of the art billing systems.

9. Implement state of the art efficiency information sharing
and delivery systems.

10. Implement advanced technologies.

Web site: http://www.epa.gov/cleanenergy/documents/
vision.pdf
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4. Purchase green power. Green power is electricity pro-
duced from renewable sources (e.g., wind, solar, biogas,
biomass, low-impact hydro, and geothermal resources)
that is produced with no man-made GHG emissions,
has a superior environmental profile compared to con-
ventional power generation, and was built after January
1,1997." By choosing to purchase green power, states
can reduce reliance on conventional fossil fuel-based
energy, which can help stabilize energy prices and
reduce GHG emissions. Increased use of green power

WISCONSIN EFFICIENT BUYS PROGRAM—
VENDORNET SYSTEM

The Wisconsin VendorNet system serves as the purchasing
authority for the state. Additionally, VendorNet allows for
cooperative purchasing by counties, cities, school districts,
and utility districts. These entities are provided with access
to state bids and contracts through a common Web site that
is monitored by the Department of Administration’'s Energy
Division staff. Staff members work with purchasing agents to
specify ENERGY STAR-qualified products, where available.

Source: Harris et al.,, 2004, Wisconsin, 2008.

MONTGOMERY COUNTY, MARYLAND—
WIND POWER PURCHASE

In 2004, Montgomery County, Maryland represented a group
of six county agencies, 11 municipalities, and a neighboring
county in completing the largest ever local government
purchase of wind energy. The agreement with Washington Gas
Services and their wind energy supplier, Community Energy,
Inc., is for more than 38.4 million kWh annually over two years,
representing 5% of the group’s aggregate energy demand.

The deal will produce significant environmental benefits. The
emissions avoided through this purchase include over 19,000
metric tons of CO2 (equivalent to 36 million miles not driven)
and 43 tons of NOx (equivalent to 2.9 million trees).

Sources: Montgomery County, 2006, U.S. EPA, 2007.

CONNECTICUT DEMAND RESPONSE PROGRAM

The Connecticut Office of Policy and Management (OPM)
administers a Demand Response Program that coordinates
demand response activities among eleven state agencies.
OPM works with these agencies to reduce peak electrical
loads during period of high demand by transferring loads

to distributed generation equipment and reducing non-
essential electrical loads. These actions enable ISO New
England, the regional grid operator, to avoid installing
additional infrastructure that would otherwise be needed to
meet demand. As compensation, ISO New England provides
OPM approximately $430,000 quarterly, through third-party
contractors. This payment is allocated to the participating
agencies for reinvestment in clean energy projects

Source: Connecticut OPM, 2008.

22 Clean Energy Lead by Example Guide | CHAPTER ONE

can also provide economic benefits and improve na-
tional security.

. Use clean energy supply technologies. Clean energy

generation technologies, such as on-site wind and pho-
tovoltaic (PV) systems and clean DG and CHP, provide
a clean energy alternative to conventional fuels that
reduces the amount of energy lost in transmission from
source to site, thereby reducing total energy demand,
and lowers emissions of GHG and air pollutants. In-
creasing use of clean energy supply can also help state
governments hedge against volatile fossil fuel-based
energy prices.

. Implement other energy-saving opportunities.

Implementing other environmental activities, such as
recycling, water efficiency, and sustainable landscaping
activities, frequently has the secondary effect of reduc-
ing energy use. For example, using products made
from recycled or renewable materials through non-
energy-intensive methods can prevent unnecessary
depletion of natural resources and reduce the energy
required to manufacture new products and dispose

of used ones. Improving the efficiency of water and
wastewater treatment systems can reduce the amount
of energy needed to convey, treat, and distribute water.

In addition, some states are reducing energy costs and
improving energy system reliability by incorporating
demand response activities as part of their strategic ap-
proach to energy management. These activities involve
changing electricity use patterns in order to reduce de-
mand during times of peak energy use or when electric-
ity system reliability is uncertain. States can sometimes
earn additional revenue through payments from utili-
ties and grid operators as compensation for the system
reliability benefits of their demand response activities.

These LBE activities are described in more detail in
Chapter 2: Lead By Example Activities and Measures
and Appendix B: State and Local Clean Energy LBE
Programs: Examples, Tools, and Information Resources. .

Beyond these six stationary-source energy efficiency
and clean energy supply LBE activities, there are
opportunities for states to lead by example in the
transportation sector, which in some states (e.g.,
California) can account for more than 50% of the state
government’s energy expenditures. State LBE trans-
portation policies and initiatives include increasing the
use of alternative fuels, purchasing efficient vehicles
for state fleets, developing a fueling infrastructure for



alternative fuel vehicles, and encouraging commut-

ing options such as ride-sharing and mass transit.

For more information about EPA’s transportation
programs, policies, regulations, and tools, visit the EPA
Office of Transportation and Air Quality Planning’s
State and Local Transportation Resources Web site
(http://www.epa.gov/otaq/stateresources/index.htm)
(U.S. EPA, 2006b; U.S. EPA, 2006¢).!

1.3 BENEFITS OF LBE PROGRAMS

Clean energy LBE programs can produce significant
energy, environmental, economic, and other benefits
for state governments. Specifically, LBE activities can
help states to:

Demonstrate leadership. Clean energy LBE programs
can educate policymakers and stakeholders and raise
public awareness about the multiple energy, environ-
mental, and economic benefits that clean energy offers.
Governments that practice good energy management
are demonstrating a proactive approach to addressing
the nation’s energy challenge while practicing fiscal
responsibility.

Reduce energy consumption and costs.” State govern-
ments have implemented a variety of clean energy LBE
activities that are saving energy. In many buildings,
energy efficiency upgrades can reduce energy costs by
35%, while designing new and renovated buildings to
achieve superior energy performance can lead to energy
savings of as much as 50% when compared to conven-
tional buildings (U.S. EPA, 2008b; U.S. EPA, 2004).

EXAMPLES: In North Carolina, from fiscal year (FY)
2002 through 2006 the North Carolina Utility Savings
Initiative for State Facilities saved the state an estimated
$53 million through a number of energy investments,
including energy efficiency measures that saved almost
$900,000 for switching to LED traffic lights and $3 mil-
lion for incorporating a bundle of energy efficiency mea-
sures recommended by the State Energy Office (North
Carolina, 2007).

In New York, an executive order in 2003 directed
state facilities to achieve a 35% reduction in energy

I January 1, 1997 is the accepted date marking the beginning of the voluntary
green power market.

2 Throughout the LBE Guide, energy savings resulting from clean energy LBE
programs and activities are expressed in terms of total dollars (i.e., energy cost
savings in $) and/or kilowatt hours (i.e., energy savings in kWh), depending
on the source of information.

consumption by 2010 relative to 1990 levels. By the end
of FY 2001/2002, state agencies had reduced energy con-
sumption by 9%, saving $52 million in FY 2001/2002
alone (New York, 2003).

Reduce GHG emissions and air pollutants. Energy
use in commercial and industrial facilities account
for nearly 50% of all U.S. GHG emissions (U.S. EPA,
2008b). By implementing clean energy activities to
decrease their use of conventional fossil fuel-based
energy, state governments can reduce their emissions
of GHGs and air pollutants (e.g., sulfur and nitrogen
compounds, ozone precursors, particulate matter) as-
sociated with fossil fuel combustion.

EXAMPLE: A 660 kW wind turbine at the Massachu-
setts Maritime Academy, which supplies 25% of the
academy’s electricity demand, help avoid 556 tons of
GHG emissions (Massachusetts EOEA, 2006).

Foster markets for energy-eflicient products and en-
courage economic development in local and regional
communities. Clean energy LBE activities support the
development of in-state markets for clean energy prod-
ucts, manufacturers, and services (e.g., energy service
companies, renewable energy equipment installers, and
energy-efficient product manufacturers). In addition,
investing in energy efficiency and local clean energy
typically provides a greater economic stimulus to the
local economy than traditional energy purchases,
particularly when that energy comes from out of state.
Energy cost savings resulting from energy efficiency
are also available to reinvest and further spur local
economic development. State governments can provide

ASSESSING THE MULTIPLE BENEFITS OF CLEAN ENERGY

EPA is currently developing guidance for state energy,
environmental, and economic policy makers on assessing the
many benefits of clean energy. This guidebook will address
energy savings, energy system benefits, environmental quality
and related human health benefits, and economic benefits of
clean energy. While they are sometimes reported in qualitative
terms, these benefits can also be estimated using computer
simulations of a state’s economy (e.g., job creation, reduction
in trade deficits), public health models (e.g., reductions in
asthma), and other analytic tools.

Assessing the Multiple Benefits of Clean Energy, will describe
each type of benefit; present methods, tools, and resources for
estimating each type of benefit; and provide information on
how states can use the results to build support for their clean
energy programs.
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a starting point for broader implementation of these
clean energy technologies and practices.

Offer improved energy supply reliability. Many LBE
activities are designed to reduce demand or enhance
distributed supply during periods of peak demand.
Reducing demand at peak demand times is sensible
financially (i.e., due to significantly higher on-peak
energy or power demand costs) and improves trans-
mission and distribution system reliability.

EXAMPLE: Twice during the summer of 2002, the New
York State Public Service Commission (PSC) requested
state entities to curtail their energy demand during the
day to help avoid brownouts and blackouts. Agencies
were able to reduce peak load by approximately 100
MW during these times of strain on the electric grid. The
PSC load-curtailment campaign is an important compo-
nent of the state’s efforts to assure reliable electric service
for all New Yorkers (New York, 2003).

Offer greater energy price certainty. Using a clean en-
ergy supply can provide more reliable energy services
and help government energy consumers hedge against
uncertain future energy costs and availability (U.S.
EPA, 2006b).

EXAMPLE: Electricity from renewable sources provide
100% of state government needs in Maine, making state
government less susceptible to price volatility that may
accompany future constrained supply of conventional
fossil fuels (DSIRE, 2007).

Reducing demand for conventional energy can also
reduce energy prices, which is a special concern in
areas where sales-volume-sensitive gas prices have been
steadily increasing. According to one estimate, for every
1% reduction in national natural gas demand, natural
gas prices decrease by 0.8% to 2% (Wiser et al., 2005).

Promote sustainable alternatives to conventional
practices. By implementing other energy and environ-
mental activities that complement LBE clean energy
activities, states can achieve secondary energy savings
benefits. For example, coordinating LBE activities with
waste management, water treatment, and other state
programs can lead to energy savings due to the energy
benefits of recycling, solid waste reduction, water
conservation, and landscaping strategies. In terms of
recycling, the amount of energy saved from recycling
one ton of office paper or one ton of aluminum cans is
equal to more than 10 million BTU and nearly 207 mil-
lion BTU, respectively (Choate et al., 2005).

EXAMPLE: In North Carolina, reported purchases of
recycled content office paper by state agencies totaled
$12 million in 2005. This effort conserved 115,000 trees
and reduced the CO2 equivalent of 900 cars while sav-
ing enough BTUs to supply energy to 900 homes (North
Carolina DENR, 2005).

Provide other benefits. Clean energy LBE programs
can sometimes produce additional benefits, including:

Improved indoor air quality and productivity in
energy-efficient and green buildings. Energy efficiency
upgrades can improve occupant health by enhancing
indoor air quality. Installing energy recovery ventila-
tion equipment, for example, can reduce infiltration
of air contaminants from outdoors while significantly
reducing HVAC energy loads (U.S. EPA, 2003). One
study on building performance found that the aver-
age reduction in illness as a result of improving air
quality in buildings is approximately 40% (Carnegie
Mellon, 2005).

Enhanced indoor air quality along with well-
designed lighting, greater use of daylighting, and
comfortable heating, cooling, and ventilation, can
improve employee comfort and reduce fatigue, ac-
cidents, absenteeism, turnover, and health costs—all
of which can contribute to employee morale and pro-
ductivity (U.S. EPA, 2008). Use of environmentally
preferable building materials in green buildings can
also help improve indoor air quality.

Increased Asset Value in Energy-Efficient Build-
ings. Improving energy efliciency can increase a
building’s lifetime and overall value. EPA estimates
that for every $1 spent on energy efficiency improve-
ments, a building’s value increases by $2 to $3 (U.S.
EPA, 2004). In addition, energy-efficient products of-
ten have longer lifetimes than conventional products.

Reduced Maintenance Costs in Energy-Efficient
Buildings. Because energy-efficient products may
require less-frequent maintenance or replacement,
cost savings over the lifetime of the product can be
significant. Reducing the number of times a product
needs to be replaced can be especially important
when replacement involves handling valuable or
antique items, which can be found in many state
government facilities (U.S. EPA, 2004).



1.4 OVERVIEW OF THE
LBE GUIDE AND THE LBE
IMPLEMENTATION PROCESS

States can use the LBE Guide to initiate or expand

an LBE program with the objective of establishing a
comprehensive LBE program across their buildings,
facilities, and operations. They can use the LBE Guide
for guidance on both simple and more complex ap-
proaches, selecting and applying strategies appropri-
ate to their situation. The steps involved in the LBE
process, and specific actions states can undertake to
achieve each of the steps are illustrated in Table 1.4.1.
These key steps include

Establish the program framework;
Screen LBE activities and measures;
Develop a comprehensive program; and

Track, evaluate, and report on program progress.

The Guide includes strategies, resources, and tools for
states to use throughout this process. Table 1.4.2 de-
scribes how one state, Connecticut, has followed these
steps in developing its clean energy LBE program.

A list of all the state and local government examples
provided in the Guide through text boxes and case
studies is provided in Table 1.4.3. These examples are
organized according to the step in the LBE process that
they address and by section of the Guide.

The Guide is organized as follows:

Chapter 2, LBE Activities and Measures, introduces
key background information on benefits and imple-
mentation issues associated with six key types of LBE
activities. Information on the specific measures that
comprise an LBE activity is provided where appropri-
ate. The information and examples provided in this
chapter can help inform decisions at multiple stages in
the LBE program development process, described in
subsequent chapters.

Chapter 3, Establishing the LBE Program Framework,
describes the first steps in establishing a framework for
a comprehensive LBE program, including selecting an
LBE team and other key participants, obtaining high
level support, setting goals, and initiating the program.

Chapter 4, Screening LBE Activities and Measures,
provides information on assessing the universe

OVERVIEW OF CONTENTS OF THE
LEAD BY EXAMPLE GUIDE

O CHAPTER ONE
Introduction

CHAPTER TWO
Potential LBE Activities and Measures

CHAPTER THREE
Establish the LBE Program Framework

CHAPTER FOUR
Screen LBE Activities and Measures

CHAPTER FIVE
Develop LBE Program

O CHAPTER SIX
Track, Evaluate, and Report on Progress

DOCUMENT

Appendix A:
State Executive Orders, Legislation, Policies, and Plans
Initiating LBE Programs

Appendix B:
State and Local Clean Energy LBE Programs: Examples,
Tools, and Information Resources

Appendix C:
Resources for Implementing LBE Programs

Appendix D:
Resources for Funding LBE Programs

Appendix E:
Resources for Conducting Communications and
Outreach for LBE Programs

Appendix F:
Resources on Technical and Financial Assistance to
Local Governments

Appendix G:
State LBE Programs and Contacts

Appendix H:
State LBE Tracking Tools and
Resources

Appendix |:
M&YV Protocols and Guidance

Appendix J:
Resources for Reporting the Results of
LBE Programs

CHAPTER ONE | Clean Energy Lead by Example Guide

25]



TABLE 1.4.1 SUMMARY OF THE LBE IMPLEMENTATION PROCESS

LBE Activities
and Measures

Establish the LBE Program Framework

Establish LBE
Team and
Obtain Support

Set Clean Energy
Goals

Establish
Mechanisms to
Implement the
LBE Program

See Chapter 2

See Sections 3.1-3.3

See Section 3.4

See Section 3.5

POSSIBLE ACTIONS

Improve energy
efficiency in
buildings.

Integrate energy
efficiency and
renewable
energy measures
in green
buildings.

Purchase
energy-efficient
products.

Purchase green
power.

Use a clean
energy supply.

Implement other
energy-saving
activities.

POSSIBLE ACTIONS

Identify lead and
supporting LBE
clean energy
agencies.

Identify key
personnel.

Identify and
obtain high-level
support.

Identify other
key agencies
and grvoups to
help shape and
implement LBE
programs

POSSIBLE ACTIONS

Develop energy
consumption
baseline.

Assess state
context.

Set state LBE
activity goals.

Overall energy
savings and GHG
emission targets.

Existing building
targets.

New building
targets.

Energy-efficient
product
procurement
goals.

Renewable
energy targets.

Energy-efficient
procurement
goals.

State fleet and
fuel use targets.

POSSIBLE ACTIONS

Governor issues
an executive
order.

State legislature
enacts LBE
legislation.

State establishes
LBE program
through state

planning process.

State energy
office initiates
LBE program.

Other
organizations
adopt programs
that support or
influence the
state’s adoption
of an LBE
program.

Screen LBE
Activities and

Measures

See Chapter 4

POSSIBLE ACTIONS

Screen LBE
activities and
measures from
the universe of
LBE activities.

Develop
assessment
criteria.

Estimate costs
and benefits.

Select and
implement LBE
activities and
measures.

Develop a
Comprehensive
LBE Program

See Chapter 5

POSSIBLE ACTIONS

Integrate
clean energy
opportunities.

Determine
program
financing.

Conduct
communications
and outreach.

Provide technical
and financial
assistance

to local
governments.

Share
information and
access federal,
state, and local
LBE resources.

Track, Evaluate,
and Report on
LBE Program
Progress

See Chapter 6

POSSIBLE ACTIONS

Develop tracking,
evaluation, and
reporting plan.

Establish
baselines.

Conduct
benchmarking.

Track energy
use, emissions,
and savings.
Conduct impact,
process, and/or
market effects
evaluations.

Report progress.

Revise program
based on results.

of LBE activities and measures to formulate a portfolio

of high-priority LBE activities and measures.

= Chapter 5, Developing a Comprehensive LBE Program
discusses key design and implementation issues for
states to consider as they develop their LBE programs,
including integrating multiple LBE activities, financing
the LBE program, conducting communications and
outreach, and providing technical and financial assis-

tance to local governments.
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« Chapter 6, Tracking, Evaluating, and Reporting LBE
Program Progress, provides information on how to
track, evaluate, and report on the performance of LBE
programs and activities.

= The LBE Guide’s appendices provide examples, re-
sources, and tools that can assist state governments in
developing an effective LBE program.




DEVELOPING A STATE CLEAN
ENERGY LBE PROGRAM:
CONNECTICUT CASE STUDY

Connecticut’s LBE program was developed
as an integral part of the Climate Change
Action Plan, the blueprint for achieving cost-
effective GHG emissions reductions across
the state. The Governor’s Steering Commit-
tee recognized the importance of including
a strong LBE component in the plan and
stated that “only by leading by example can
the state of Connecticut encourage its cor-
porations and residents to make comparable
decisions” (Connecticut 2002).

A summary of the process involved in devel-
oping the Climate Change Action Plan, with

specific reference to the LBE components of
this plan, is presented below.

Getting Started: Initiate Program Planning
Framework and Set Goals Connecticut's
LBE program got its start in 2002 when the
state held a Climate Change Action Plan
Summit to establish a process for developing
a GHG emissions reduction plan. The
specific objectives of this meeting were to:

Develop a framework for a participatory
process for developing a plan to address cli-
mate change;

Identify opportunities for state agen-
cies to initiate this program by “leading by
example.”

Twenty-two participants, representing 13
state agencies, attended the summit. The
framework adopted at the summit is sum-
marized in the figure. Working groups devel-
oped a short list of GHG reduction options
which included the following LBE activities:

Transportation—state vehicle fleet to turn-
over to alternative, hybrid, fuel-efficient
vehicles;

Energy—state purchase of renewable energy;

Buildings/Facilities—state buildings to meet
U.S. Green Building Council LEED-rated sil-
ver green building standards.

Identify and Screen Options

In 2003, nearly 100 organizations, includ-
ing businesses, nonprofit organizations,
state and local government agencies, and
academic institutions, worked together to
develop a set of 55 recommended actions
for reducing Connecticut’'s GHG emissions.
Many of these recommendations involved
LBE activities, including:

Fleet vehicle incentives and initiatives;

High performance schools and state-funded
buildings;

Shared savings program for government
agencies;

Green campus initiative;

Energy benchmarking and tracking program
for municipal buildings;

Pilot fuel-switching project;

State procurement of environmentally pref-
erable services and products;

Government clean energy purchase.

Develop a Comprehensive Program

The state developed the following LBE activ-
ities to implement the Connecticut Climate
Change Action Plan recommendations:

State Agency Energy Roundtable: a quarterly
meeting of state agency facility managers

to help them implement cost- and energy-
saving actions;

Purchase Climate Friendly Products: Gov-
ernor Rell’'s Executive Order 17 (February,
2008) requires that all future equipment
and appliances purchased by and for execu-
tive branch state agencies shall be ENERGY
STAR® certified, provided such equipment
and appliances are commercially available.

Use the State Fleet's Hybrid Vehicles: the
Department of Administrative Services has
purchased approximately 300 hybrid gas-
electric vehicles, which comprise 7% of the
state fleet.

Buy Locally Grown Foods: many state agen-
cies, including the Department of Correc-
tions, the Department of Mental Retarda-
tion, and public universities are reducing
emissions resulting from long-distance food
transport by buying locally grown produce;

Purchase Clean Energy: most state agen-
cies currently meet their electricity needs
through a state contract for electricity that
provides for an average of 17.5% Class 1
clean energy (plus clean energy through
CT's Renewable Portfolio Standard). From
July 2009 — 2013, the electric supply con-
tract for all CT state agencies will average
19.35% Class | plus clean energy provided
through CT's Renewable Portfolio Standard;

Increase Recycling and Composting: the De-
partments of Correction and Environmental
Protection have had effective recycling and
composting programs;

Encourage Clean Commuting and VMT
Reduction: agencies are encouraging em-
ployees to use cleaner commuting options,
such as ride sharing, mass transit, and biking
to work. In addition, several state agencies
have active telecommuting programs;

PLANNING PROCESS FRAMEWORK

Governor

i

Commissioner Guidance Committee
DEP, DPUC, DOT, Clean Energy Fund, OPM

i

Stakeholder Advisory Group
Senior Agency Staff and Other Stakeholders

A
\ ¥ L/
Working
Group 1

Working
Group 2

Working
Group 3

Energy efficiency improvements to state
buildings: many state buildings are upgrad-
ing energy systems and seeing energy and
cost savings. Projects include lighting and
exit sign retrofits; installation of energy
management systems; pump, motor, boiler,
and chiller replacements; vending machine
and computer energy saving devices; and
water treatment system upgrades.

Track, Evaluate, and Report on the Program

Connecticut established an emissions base-
line forecast for each policy recommenda-
tion, set a reductions goal (with respect to
the baseline), and evaluated each measure
in the context of the goal. The state also es-
tablished the following procedures to build
on this existing analysis, track progress, and
maintain support:

Track progress on each measure;

Continue to calculate GHG benefits and
costs;

Continue to analyze the co-benefits of pri-
ority policy options;

Obtain stakeholder feedback on the Action
Plan and its implementation;

Assess progress on each measure and report
on results.

Connecticut’s progress reports include a
section describing the specific LBE actions
the state has taken to install clean energy
systems, purchase renewable energy, con-
struct green buildings, benchmark and
reduce energy consumption in state build-
ings, reduce vehicle miles traveled by state
vehicles, and purchase hybrid vehicles.
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TABLE 1.4.2 STATE EXAMPLES IN THE LEAD BY EXAMPLE GUIDE

Chapter One: Introduction

= WI: Efficient Buys Program — VendorNet * MD: Montgomery County Wind Power = CT: Developing a State LBE Program

= MN:State Agency Recycling Challenge Purchase = CT: Demand Response Program

Chapter Two: LBE Activities and Measures

2.1 Energy Efficiency in Buildings

= SC: Energy Use in State Facilities in FY * MT: 20 x 10 Initiative * WI: Wisconsin Energy Initiative

2004 * NH: ENERGY STAR Challenge Participant * NC: Sustainable Energy Efficient Buildings
* VA: Energy Efficiency Policy and Council * OR: Building Commissioning Program Program
= CA: Benchmarking State Facilities * WA: Building Commissioning Program = CO: Energy Management and Integrated
= MI: State Facilities Energy Savings Plan Energy-Efficient Design in K-12 Schools

2.2 Energy Efficiency and Renewable Energy Measures in Green Buildings

= AZ: Green Building Policy = NY: Collaborative for High-Performance = WI: Sustainable Facilities Guidelines/

= HI: Lead by Example Initiative Schools Standards

* MN: State Sustainable Building Guidelines * PA: High Performance Green Building = WI: Department of Natural Resources

* MA: LEED-Plus Standard Program Building

- NM:Lead by Example Initiative = PA: Cambria State Office Building " DC:. Washington, D.C. Green Building
* OR: Portland Green Building Policy Policy

= NY: “"Green and Clean” State Buildings

2.3 Energy-Efficient Product Procurement

* MA: Environmentally Preferable Products = NYC: Energy-Efficient Product
Procurement Procurement

2.4 Green Power Procurement

= PA: Green Power Purchase Commitment * ME: Aggregated Green Power Purchase * MD: Montgomery County Wind Power
= CT: Green Power Purchases = NJ: Aggregated Green Power Purchase Purchase

2.5 Clean Energy Supply

= VA: Solar Power at New State Facilities * MA: Renewable Energy Initiatives = TX: CHP at a University

= AZ: Army Aviation Training Site Solar Farm = IL: State Agency CHP Activities * WI: CHP at a University

= UT: Solar Power Demonstration * NJ: Solar Power in Public School District * MN:CHP at a Wastewater Treatment

* OR: Solar State Buildings = CA: Solar Power at a University Facility

= CA: Solar Technology at State Facilities * OH: CHP at a University

2.6 Other Energy Saving Opportunities

= CT: Demand Response Program = CO: Water Conservation in State Agencies

= MA: State Sustainability Program = MA: Water Consumption Reduction Goal

Chapter Three: Establishing the LBE Program Framework

3.1- 3.3 Establish LBE Team and Obtain Support

* MA: LBE Champions = CA: Local Government Participation = CT: Nonprofit Organization Participation
* GA: Gaining Support for LBE Program * WA:School Participation
= IA: Executive Branch Participation = NH: ESCO Participation

3.4 Set Clean Energy Goals

= Executive Order Establishes Federal LBE * MA: Energy and CO2 Inventory * NY: “Green and Clean” State Buildings
Goals = CA: Benchmarking Initiative and Vehicles
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TABLE 1.4.2 STATE EXAMPLES IN THE LEAD BY EXAMPLE GUIDE (cont.)

3.5 Establish Mechanisms to Implement the LBE Program

= MA: Executive Order Builds on Earlier = SC: Energy Efficiency Act
Executive Order and Administrative * WA:King County Model LBE Program
Bulletins

Chapter Four: Screening LBE Activities and Measures

= MI: Energy Reduction Strategy — = MA: Sustainability Program — Selection = VT: State Agency Energy Plan
Financial Criteria Criteria = WI: Wisconsin Energy Initiative
= UT: Screening Energy Efficiency Options = NV: Energy Conservation Plan

Chapter Five: Developing a Comprehensive LBE Program

5.1 Integrate Individual Clean Energy Activities into a Program

= California Solar Schools Program

5.2 Finance the LBE Program

* VT: Life-Cycle Accounting = NY: Financing New Heating Systems * TX: LoanSTAR Revolving Loan Program
* CO and CA: Performance Contracting = NH: Building Energy Conservation = UT: Policy to Advance Energy Efficiency
Resources Initiative = IA, SC, CT: States Developing Ways to
= NY: City of Amherst Using ESCOs = IA: lowa Energy Bank Share or Retain their Energy Savings
* WA: Energy Performance Contracting * OR: State Business Tax Credit for * WA:King County — Win Win Program

Program Efficiency and Renewables

5.3 Conduct Communications and Outreach: Building and Maintaining Support for an LBE Program

* MA: Obtaining LBE Support from State * VT: Emphasizing the Benefits of Clean * MA: Sustainability Planning and
Agencies Energy Implementation Guide
= CO: State Employee Incentives = CO: Rebuild Colorado Training Sessions

5.4 Provide Technical and Financial Assistance to Local Governments

= CA: Technical Assistance in Buildings * TX: Schools and Local Government = KS: Facility Conservation Improvement
= NY: Product Procurement Assistance Program Program

= OR: Energy Audits and Design Reviews * WV:Building Professionals Energy Training * OR: State Energy Loan Program

* PA: Energy Management Plan Assistance = CA: Energy Efficiency Financing Program * PA: Local Government Handbook

5.5 Information Sharing: Federal, State, and Local LBE Resources

= California * Pennsylvania = King County, Washington

= CA: Local Energy Efficiency Program * Vermont * Madison, Wisconsin
Workbook = Alameda County, California * Philadelphia, Pennsylvania

* Colorado * Boulder, Colorado * San Antonio, Texas

* Massachusetts = Hennepin Ccounty, Minnesota = San Francisco, California

* New York

Chapter Six: Tracking, Evaluating, and Reporting LBE Program Progress

* WY: Energy Conservation Improvement = CA and NY: State Applications of the
Program: Measurement and Verification IPMVP
Plan Guidelines = CA: Evaluation, Measurement, and

= MA: Data Collection Approach — Energy Verification of the 2004-2005 San Diego
and CO2 Intensity Local Government Energy Efficiency

* GA: Energy Tracking System Program

= NY: Energy Utilization Index
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» Achieving additional energy, environmental, economic,
and other benefits. 2.1. Energy Efficiency in Government Buildings

2.2. Energy Management in Green Buildings
Comprehensive programs typically include multiple 2.3. Energy-Efficient Product Procurement
LBE activities and measures, six of which are described
in this chapter. The following information is provided
for each:

2.4. Green Power Purchases
2.5. Clean Energy Supply

. 2.6. Other Energy Saving Opportunities
= The benefits of LBE activities and measures,

» Planning and implementation strategies, and Related appendices:

Appendix B, State and Local Clean Energy LBE

- State and local government examples associated with Programs: Examples, Tools, and Information Resources.

the activity. This appendix presents examples of state and local LBE
activities, as well as resources for each of the activities
The descriptions of the six key activities presented in described in this chapter.

this chapter provide information for states to use as
they develop their LBE program. For example, when
setting LBE program goals and establishing an LBE
team (see Chapter 3, Establish the LBE Program Frame-
work), a state can draw on information about the key
goals, objectives, and participants for each of the activi-
ties being considered for inclusion in the overall LBE
program. States can likewise use the activity-specific
information on costs, benefits, and feasibility when
screening potential activities for incorporation into the
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LBE program (see Chapter 4, Screen LBE Activities and
Measures). Similarly, this chapter presents information
on implementation strategies and best practices that can
be incorporated into a comprehensive LBE program
(see Chapter 5, Develop a Comprehensive LBE Program).

To assist states in applying the information provided
here, Table 2.6.1 (at the end of this chapter) presents
a suite of LBE-related databases and best-practice
resources.

THE LBE GUIDE AND THE CLEAN ENERGY-ENVIRONMENT
GUIDE TO ACTION

Leading by example is a key policy option for states seeking
to achieve clean energy goals. For a primer on LBE actions
and opportunities, readers can view Section 3.1 of EPA's Clean
Energy-Environment Guide to Action, a recent document
that describes and provides core information on sixteen clean
energy policies.

This Section provides an overview of how to develop a state
LBE program, including information on program objectives
and benefits; best practices for designing, implementing, and
evaluating an LBE program; state examples; and resources.

The LBE Guide is an important next step in EPA's efforts to assist
states as they develop clean energy policies and projects. It
extends and supports the information presented in EPA’'s Clean
Energy-Environment Guide to Action.

Source: U.S. EPA, 2006a.

2.1 ENERGY EFFICIENCY IN
GOVERNMENT BUILDINGS

Owned and leased facilities are an important focus

of many states’ comprehensive LBE programs. State
and local governments are responsible for more than
16 billion square feet of building space, with state
facilities (including office buildings, libraries, prisons,
universities, and other facilities) accounting for ap-
proximately 5% of the nation’s non-residential building
space). Combined, state and local governments spend
more than $11 billion annually’ on energy costs, which
can account for as much as 10% of a typical govern-
ment’s annual operating budget (ACEEE, 2003, U.S.
DOE, 2007h).

! Estimates of combined state and local government energy expenditures

range from $10 billion annually to $19 billion annually (EIA, 2003a, U.S.
DOE, 2007h; U.S. EPA, 2008v; Harris et al., 2003). Estimates of square
footage of state and local building space also vary by source. The U.S. DOE
Energy Information Administration, for example, estimated that in 2003, state
and local governments account for about 13 billion square feet of floor space
(EIA, 2003a).
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A state government’s building portfolio makeup can
have a significant influence on its total energy use and
costs. For example, energy consumption per square
foot can vary by type of facility. As shown in the text
box on the right, state universities typically use more
energy per square foot than state office buildings and
other state facilities (e.g., prisons, courthouses) (EIA,
2003; South Carolina, 2006).

As shown in the text box on page 2-3, Energy Use in
Government Buildings, state facility energy consumption
is largely used for lighting, space conditioning, water
heating, office equipment and other miscellaneous pur-
poses that can account for as much as 90% of the GHG
emissions from state government operations (Massachu-
setts, 2004). Thus, the growing number of states taking
steps to manage their energy use and increase the energy
efficiency of their building portfolios are achieving sig-
nificant financial and environmental results.

STATE GOVERNMENT BUILDING PORTFOLIOS

State governments own and operate several types of facilities,
including office buildings, libraries, prisons, and universities,
that each has unique energy use characteristics. According to
data from the 1999 Commercial Building Energy Consumption
Survey, conducted by the Energy Information Administration
and updated in 2003, the average government-owned office
buildings uses 114,000 Btu per square foot, while the average
university and public order/safety buildings (e.g., courthouses,
prisons, reformatories) use 145,000 Btu per square foot and
87,000 Btu per square foot, respectively.

Thus, the composition of a state government’s building
portfolio can have a significant influence on its total energy use
and costs. The table below shows the breakdown of energy use
in state-owned facilities in South Carolina for FY 2004.

Total Total Average  Average
Square Energy Cost per kBtu per
Feet (in Costs(in  Square Square
Institution millions) millions) Foot Foot
School 107 $104 $0.96 46
Districts
State 24 $38 $1.58 118
Agencies
Public 30 $47 $1.39 124
Colleges with
Housing
Colleges 8 $10 $1.25 72
without
Housing
Total 169 $199 $1.12 70

Sources: EIA, 2003, South Carolina, 2006.



2.1.1 BENEFITS OF IMPROVING ENERGY
EFFICIENCY IN GOVERNMENT BUILDINGS

Government leadership in improving energy efficiency
across state facility portfolios can produce significant
energy, environmental, economic, and other benefits,
including:

* Reduced energy costs. Significant cost savings can be
achieved by improving energy efficiency in existing
buildings, leasing energy-eflicient buildings, and
designing new buildings to be energy efficient. For a
typical office building, energy represents 30% of the
variable costs of the building and constitutes the single
largest controllable operating cost (NAPEE, 2008).

The lifetime energy cost savings produced by an ener-
gy-efficient building compared to a conventional one
can reach millions of dollars (NAPEE, 2008). Informa-
tion on the potential energy savings from improving
energy efficiency in government buildings includes:

* Energy cost savings on the order of 35% or more
are possible for many existing buildings (U.S. EPA,
2008x).

* Many new and renovated buildings designed for
energy efficiency offer energy cost savings of as much
as 50% compared to conventional buildings (U.S.
EPA, 2008n).

* For some buildings, responsible operations and main-
tenance (O&M) practices, which can often be imple-
mented at low- or no-cost, can account for 5% to 20%
of total energy cost savings (U.S. DOE, 2006b).

» Buildings that have achieved the ENERGY STAR la-
bel for superior energy efficiency use 40% less energy
than average buildings, and offer savings of about
$0.50 per square foot per year in lower energy costs,
based on a conservative estimate (U.S. EPA, 2006];
U.S. EPA, 2006m).

For an average state, reducing state government energy
consumption by 20% overall - a common state target
(see Table 3.4.1, Examples of LBE Goals and Targets) —
could reduce annual state government energy costs by
about $16 million while saving nearly 1.2 trillion Btu
annually in energy use (ACEEE, 2003). In New York,
where a 2001 executive order directed state agencies to
reduce energy consumption by 35% by 2010 relative

to 1990 levels, the state saved $54.4 million in energy

ENERGY USE IN GOVERNMENT BUILDINGS

This table presents average annual energy use by federal,

state, and local government-owned commercial buildings (any
building that is not residential, industrial, manufacturing, or
agricultural).*

Consumption As Percentage of

End Use (trillion Btu)** Whole
Space heating 498 36
Lighting 294 21
Water heating 239 17
Miscellaneous 94 8
Office equipment 78 6
Space cooling 75 5
Ventilation 42 3
Cooking 28 2
Refrigeration 22 2
Total 1,370 100

*Data are from the 2003 Commercial Buildings Energy
Consumption Survey (CBECS), conducted by the Energy
Information Administration quadrennially. As of July 2008, data
collection for the 2007 CBECS is in progress.

**Figures are rounded to the nearest trillion Btu.

Source: U.S. DOE, 2006a.

costs from energy efficiency improvements between FY
2001/2002 and FY 2003/2004 (NYSERDA, 2005).

Reduced GHG emissions and other environmental
impacts. Improving energy efliciency in government
buildings can help reduce GHG emissions and other
environmental impacts by decreasing consumption of
fossil fuel-based energy. Energy use in commercial and
industrial facilities accounts for nearly 50% of all U.S.
GHG emissions, and fossil fuel combustion for elec-
tricity generation accounts for 40% of the nation’s CO,
emissions, a principle GHG, 67% of the nation’s SO,
emissions, and 23% of the nation’s NO, emissions (U.S.
EPA, 2008n; U.S. EPA, 2008s). SO_ and NO, emissions
can lead to smog and acid rain, and result in emissions
of trace amounts of airborne particulate matter that
can cause respiratory problems for many people (U.S.
EPA, 2008s). At the state level, energy use in buildings
can account for as much as 90% of a state government’s
GHG emissions (Massachusetts, 2004).

Increased asset value. Improving energy ef-

ficiency can increase a building’s lifetime and
overall value. EPA estimates that for every $1
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FIGURE 2.1.1 OVERVIEW OF ENERGY STAR
GUIDELINES FOR ENERGY MANAGEMENT

The ENERGY STAR Guidelines for Energy Management
present a seven-step approach to achieving superior
energy management and savings across a portfolio of
buildings. The steps include:

. Make Commitment

= Establish an Energy Team

= Institute an Energy Policy

. Assess Performance

= Collect and Manage Data
= Establish Baselines and Benchmark

= Analyze Data and Conduct Technical Assessments
and Audits

. Set Goals

= Estimate Potential for Improvement
= Establish Goals

. Create Action Plan

= Define Technical Measures and Targets for Each
Building

= Determine Roles and Resources

. Implement Action Plan

= Create a Communication Plan, Raise Awareness and

Build Capacity

= Track and Monitor Progress

. Evaluate Progress

= Measure Results

= Review Action Plan

. Recognize Achievements

= [nternal Recognition
= External Recognition
For detailed descriptions of the above steps, see

http://www.energystar.gov/index.cfm?c=guidelines.
guidelines_index. (U.S. EPA. 2008e)
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spent on energy efficiency improvements, a building’s
value increases by $2 to $3 (U.S. EPA, 2004).

Increased economic benefits through job creation and
market development. Investing in energy efficiency can
stimulate the local economy and encourage develop-
ment of energy efficiency service markets. According
to DOE, approximately 60% of energy efficiency
investments goes to labor costs and half of all energy-
efficient equipment is purchased from local suppliers
(U.S. DOE, 2004). Across the nation, energy efficiency
technologies and services are estimated to have created
more than eight million jobs in 2006 (ASES, 2007).

Other. Other benefits from improving energy efficiency
in state government facilities include reduced summer
peak energy demand and improved indoor air quality
and productivity for occupants (U.S. EPA, 2003; U.S.
EPA, 2006b).

2.1.2 PLANNING AND IMPLEMENTATION
STRATEGIES FOR IMPROVING ENERGY
EFFICIENCY IN GOVERNMENT BUILDINGS

The most cost-effective approach for meeting a state
government’s building energy needs is to engage in a
systematic process for improving energy efficiency in
portfolios of owned and leased building space and to
design energy efficient new and renovated buildings. A
portfolio-wide approach results in greater total reduc-
tions in state government energy costs and GHG emis-
sions and enables states to offset the costs of more sub-
stantial energy efficiency projects in buildings that have
higher up-front costs with the savings from projects in
other buildings. In addition, adopting a portfolio-wide
approach can help states generate greater momentum
for energy efficiency activities, leading to sustained
implementation and continued savings.

However, in cases where resources for portfolio-wide
improvements are not available, this process can be
applied to one or a few government buildings. Experi-
ences from such demonstration projects can then be
used to make the case for further energy efficiency
improvements in buildings and subsequently can be
applied to the broader buildings portfolio when addi-
tional support and/or resources become available.

A systematic approach to adopting an energy man-
agement strategy has been developed under EPAs
ENERGY STAR program, and is summarized in the
Guidelines for Energy Management and in Figure 2.1.1,
Overview of ENERGY STAR Guidelines for Energy


http://www.energystar.gov/index.cfm?c=guidelines.guidelines_index
http://www.energystar.gov/index.cfm?c=guidelines.guidelines_index

Management. The Guidelines for Energy Management These steps for improving building-level energy
present the following seven-step approach to achieving management are similar to the steps for developing
superior energy management and savings in buildings: a comprehensive LBE program. Given the significant

« Step 1. Make Commitment

potential benefits that implementing energy efficiency
in buildings can have, especially with respect to reduc-

= Step 2. Assess Performance tions in energy costs and GHG emissions, this section

= Step 3. Set Goals

of the LBE Guide describes the steps of the ENERGY
STAR Guidelines for Energy Management in detail, and

- Step 4. Create Action Plan identifies where these steps coincide with the steps

= Step 5. Implement Action Plan

for developing a comprehensive LBE program. When
developing their LBE programs, states can identify op-

- Step 6. Evaluate Progress portunities to incorporate information provided in the

= Step 7. Recognize Achievements

Guidelines for Energy Management, which will ensure
that LBE programs lead to superior energy manage-
ment in state government buildings.

TABLE 2.1.1 ENERGY STAR PROGRAM RESOURCES

Title/Description

ENERGY STAR Tools and Guidance for Existing and New Buildings

Guidelines for Energy Management. EPA provides the seven-step Guidelines for Energy
Management to assist in developing and implementing energy efficiency action plans.

Web Site

http://www.energystar.gov/index.cfm?c =
guidelines.guidelines_index

Guidelines for Energy Management Assessment Matrices. EPA has developed an
assessment matrix to help energy managers determine if their organization’s energy
management practices are consistent with the Guidelines for Energy Management. A
second matrix allows energy managers to compare current energy management practices
to the Guidelines for Energy Management at the site-specific facility level.

http://www.energystar.gov/ia/business/
guidelines/assessment_matrix.xls

http://www.energystar.gov/ia/business/
guidelines/Facility_Energy_Assessment_
Matrix.xls

Portfolio Manager. Local governments can use the ENERGY STAR Portfolio Manager tool
to measure and track the energy intensity of their buildings, normalized for weather and
square footage. For certain building types, Portfolio Manager can be used to rate building
performance on a scale of 1 to 100 relative to similar buildings nationwide, enabling facility

managers to assess their own facilities and identify priority energy efficiency improvements.

http://www.energystar.gov/index.
cfm?c = evaluate_performance.bus_
portfoliomanager

ENERGY STAR Label. Buildings that achieve a rating of 75 or higher using Portfolio
Manager, and are professionally verified to meet current indoor environment standards,
are eligible to apply for the ENERGY STAR label. The ENERGY STAR label is available for
office buildings, schools, hospitals, courthouses, and other facilities.

http://www.energystar.gov/index.
cfm?c = evaluate_performance.bus_
portfoliomanager_intro

Profiles of ENERGY STAR Labeled Buildings and Plants. EPA has compiled profiles of
ENERGY STAR-labeled government buildings, accessible at its Web page, ENERGY STAR
Labeled Buildings and Plants.

http://www.energystar.gov/index.
cfm?fuseaction = labeled_buildings.
showBuildingSearch

Building Upgrade Manual. The ENERGY STAR Building Upgrade Manual describes a five-
step systematic approach to improving energy efficiency in existing buildings, including
recommissioning/commissioning, lighting, supplemental load reductions, fan systems
upgrades, and heating and cooling system upgrades.

http://www.energystar.gov/index.cfm?c =
business.bus_upgrade_manual
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TABLE 2.1.1 ENERGY STAR PROGRAM RESOURCES (cont.)

Title/Description

Target Finder. Target Finder lets a user establish an energy performance target for a design
project or major building renovation based on similar building types and desired energy
performance. By entering the project’s estimated energy consumption, users can then
compare the estimated energy use with the target to see if the project will achieve its goal.

Web Site

http://www.energystar.gov/index.cfm?c =
new_bldg_design.bus_target_finder

“Designed to Earn the Energy Star” Label. Building designs that achieve a rating of 75 or
higher using the ENERGY STAR Target Finder tool are eligible to receive the “Designed to
Earn the ENERGY STAR" designation. These buildings can apply for the ENERGY STAR label
if they remain in the top quarter of the rating scale after one year of operation.

http://www.energystar.gov/index.cfm?c
= new_bldg_design.new_bldg_design_
benefits

Target Finder Opportunities Flowchart. A flow chart detailing opportunities to use Target
Finder to assess projected design performance is available at:

http://www.energystar.gov/ia/business/
tools_resources/new_bldg_design/
Design_process_flow_diagram_101404.pdf

Integrated Energy Design Guidance. EPA provides guidance on planning and designing
buildings that integrate energy efficiency improvements. This guidance includes
information on how to use tools such as Target Finder to design buildings that achieve
energy performance goals.

https://www.energystar.gov/index.cfm?c
= new_bldg_design.new_bldg_design_
guidance

Integrated Energy Design Guidance Checklist. A checklist that highlights components in
the design process that can lead to ENERGY STAR labeling is available at:

ENERGY STAR Financial Calculators

Cash Flow Opportunity Calculator. This tool can be used to: determine how much new
energy-efficient equipment can be purchased based on estimated cost savings; determine
whether equipment should be purchased now using financing, or if it is better to wait

and use cash from a future year's budget; and determine whether money is being lost by
waiting for lower interest rates.

http://www.energystar.gov/ia/business/
tools_resources/new_bldg_design/Building
DesignGuidanceChecklist_101904.pdf

http://www.energystar.gov/index.cfm?c =
assess_value.financial_tools

Financial Value Calculator. This tool presents energy efficiency investment opportunities
in terms of key financial metrics. It can be used to determine how energy efficiency
improvements can affect organizational profit margins and returns on investments.

http://www.energystar.gov/index.cfm?c =
assess_value.financial_tools

Building Upgrade Value Calculator. This calculator can be used to estimate the financial
benefits of improving energy efficiency in office buildings.

Additional ENERGY STAR Resources and Tools

ENERGY STAR for Government. This Web site provides resources for state and

local governments to use as they plan energy efficiency activities, including energy
management guidelines, information on financing options, and tools and resources to
measure and track energy use.

http://www.energystar.gov/index.cfm?c =
assess_value.financial_tools

http://www.energystar.gov/index.cfm?c =
government.bus_government

The ENERGY STAR Challenge. The ENERGY STAR Challenge — Build a Better World 10% at a
Time program calls on governments, schools, and businesses across the country to identify
energy efficiency improvements in their facilities and improve energy efficiency by 10% or
more. EPA estimates that if each building owner accepts this challenge, by 2015 Americans
would save about $10 billion and reduce GHG emissions by more than 20 million metric
tons of carbon equivalent — equivalent to the emissions from 15 million vehicles.

http://www.energystar.gov/index.cfm?c =
challenge.bus_challenge

ENERGY STAR Free Online Training. ENERGY STAR offers free online training sessions on a
variety of energy performance topics.

http://www.energystar.gov/index.cfm?c =
business.bus_internet_presentations

Off the Charts. Off the Charts is EPA’'s ENERGY STAR e-newsletter on energy management
developments and activities.

http://www.energystar.gov/ia/business/
guidelines/assess_value/Off_the_Charts_
Summer_2007.pdf
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The following sections provide information on key
policy and implementation strategies for each of the
Guidelines for Energy Management steps. Table 2.1.1,
ENERGY STAR Program Resources, summarizes the
many tools and resources available to states as they
plan and implement energy efficiency improvements in
their government buildings.

Step 1: Make Commitment

Committing to improving energy efficiency in a speci-
fied portfolio of buildings is an important first step
for ensuring success. This step involves 1) identifying
a team of qualified personnel to further develop the
policy, with team members responsible for coordinat-
ing activities, securing funding, and regularly assessing
progress, among other things, and 2) establishing and
committing to an energy policy to improve energy
efficiency in buildings. Successful state efforts also
frequently involve securing a commitment from the
governor’s office.

These actions can be implemented as part of the larger
LBE program: for example, the “energy efficiency in
buildings” team can be a part of, or work with, the
broader LBE team, and promoting energy efficiency in
buildings can be a component of a broader LBE pro-
gram. For more information on selecting members for
a team to develop this policy, see Section 3.1, Select an
LBE Team.* For more information on establishing an
energy policy, see Section 3.4, Set LBE Goals.

Many state governments have included in their energy
policies a range of commitments to specific actions that
can lead to easier and more effective implementation
of an overall energy efficiency program. These commit-
ments include:

= Use life-cycle cost analysis. Because state governments
are concerned with long-term - as well as short-term
- benefits and costs, they are well-positioned to adopt
life-cycle cost analyses when making decisions about
purchasing energy-using products. Traditional meth-
ods for assessing project cost-effectiveness typically
focus on the initial design and construction costs. The
life-cycle cost of a product or service is the sum of the
present values of the costs of investment, capital, instal-
lation, energy, operation, maintenance, and disposal
over the life of the product (U.S. DOE, 2003). Because
life-cycle cost analysis accounts for the lower energy

2 Section 3.2, Identify and Obtain High-Level Support, presents suggestions
for how to obtain the governor’s support or other high-level backing for an LBE
program.

costs that can result from a somewhat larger initial
investment, it can be an important feature of an overall
energy policy. Many states use life-cycle cost analyses
to identify energy-efficient products that have shorter
payback periods, typically less than five years. More
information on life-cycle costing is provided in Section
5.2, Fund the LBE Program.

Purchase energy-efficient products. Committing to
purchasing energy-efficient products is key to improv-
ing energy efficiency across a portfolio of buildings.
Purchasing energy-eflicient products can make
comprehensive energy efficiency upgrades more cost-
effective by reducing building energy loads, typically by
as much as 5% to 10% (LBNL, 2002). Some state and
local governments are making a procurement policy
for efficient products an explicit part of their building
energy efficiency policy. More information on energy-
efficient product procurement is provided in Section
2.3, Energy-Efficient Product Procurement.

Ensure energy efficiency is a key component of green
building strategies. Energy efficiency can be integrated
with other green buildings measures to achieve ad-
ditional energy, environmental, indoor air quality, and
water savings benefits. Designing for superior energy

VIRGINIA ENERGY EFFICIENCY POLICY
AND ADVISORY COUNCIL

In 2007, the governor of Virginia issued an executive order
committing the state government to improve energy efficiency
in its facilities and operations and setting a goal for executive
branch agencies and institutions to reduce the annual cost

of non-renewable energy purchases by at least 20 percent of
fiscal year 2006 expenditures by fiscal year 2010. To meet this
goal, the state adopted a policy directing state agencies and
institutions to pursue a number of activities, including:

Design all new and renovated state-owned facilities to meet
energy performance standards at least as stringent as those
prescribed by ENERGY STAR or the LEED rating system.

When leasing facilities for state use, give preference to
buildings that meet ENERGY STAR or LEED standards.

Identify performance contracting opportunities.
Purchase ENERGY STAR-qualified equipment and supplies.

Implement all possible low-cost energy-saving activities (i.e.,
with payback periods of one year or less).

Pursue alternate energy procurement options.

To provide guidance in implementing this policy, the executive
order created an Energy Policy Advisory Council, led by a
Senior Advisory for Energy Policy.

Source: Virginia, 2007.
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management is often the first step in green building,
and can improve environmental performance and
overall cost-effectiveness of a green building strategy
(U.S. EPA, 2003; U.S. EPA, 2006¢). More information
on developing green building policies is provided in
Section 2.2, Energy Efficiency in Green Buildings.

Coordinate energy efficiency in buildings with climate
change goals. Many state and local governments are
taking active roles in developing climate policy by com-
mitting to reduce GHG emissions. Incorporating en-
ergy efficiency activities into their climate policies can
help governments meet their GHG emission reduction
commitments. In addition, by making the link between
climate change and energy efficiency, states are in a bet-
ter position to gain support for both programs.

Steps 2 and 3: Assess Baseline Energy
Performance and Set Goals

After making a commitment, the next two steps to im-
prove energy efficiency across a portfolio of buildings

LOCAL AND STATE ASSOCIATIONS - INTEGRATING ENERGY
EFFICIENCY AND CLIMATE CHANGE

The U.S. Conference of Mayors (USCM), the National
Association of Counties (NACo), and the National Governors
Association (NGA) are promoting actions that link the need
for global climate protection with energy efficiency (e.g., via
building standards and practices). For example:

USCM and NACo passed resolutions supporting EPA’s ENERGY
STAR Challenge to reduce energy consumption in public and
private buildings by 10% or more. They promote ENERGY STAR
tools and resources to members working to meet their climate
protection and energy efficiency goals.

The USCM Climate Protection Agreement commits mayors to
reduce GHG emissions in their cities to at least 7% below 1990
levels by 2012. The Climate Protection Center provides guidance
to mayors on leading their cities’ efforts to reduce GHG
emissions linked to climate change, and publishes best practices,
including examples of cities that are taking the lead in this effort
by improving energy efficiency in their buildings and operations.

NACo launched the Green Government Initiative to provide
resources for local governments on sustainability issues,
including energy efficiency and air quality. NACo's Climate
Protection Program provides counties with best practices,
tools, and resources on developing and implementing climate
change programs.

The NGA recently launched an initiative — Securing a Clean

Energy Future — to enlist governors’ support in reducing the
impacts of climate change through energy efficiency, clean
technology, energy research, and deployment of alternative
fuels.

Sources: NACo, 2002, 2005, 2005a; NGA, 2008; USCM, 2006, 2007,
and 2008.
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are to assess baseline energy performance and set goals.
Assessing energy performance involves looking at how
energy is used in existing buildings and identifying
opportunities to improve energy efficiency. Setting
goals involves looking at potential savings in new and
renovated buildings as well as existing ones.

Understanding improvements in energy performance
involves periodically comparing a building’s energy
usage to its baseline energy use (established at a speci-
fied time in the past). This is a key step in establishing
an effective strategy to improve energy efficiency in
buildings and set goals for future energy performance.
Key approaches for assessing baseline building energy
performance in existing buildings include:

Use available, standardized tools for baseline energy use
assessments. Standardized tools can be used to help as-
sess baseline energy use and track building energy data.
For example, EPAs ENERGY STAR Portfolio Manager
is an on-line tool that can be used to assess baseline
energy performance in existing buildings and compile
data across a portfolio of buildings (U.S. EPA, 2008m).

Benchmark buildings. Benchmarking involves
comparing a building’s energy performance to the
performance of similar buildings across the county.
For certain building types, EPA provides an energy
performance rating in Portfolio Manager to compare
buildings against similar buildings nationwide on a
scale of 1 to 100. For example, a rating of 75 means
that the evaluated building performs better than 75%
of similar buildings nationwide. This information can
help states prioritize which buildings to target for their
energy efficiency investments and/or to be the focus
of a comprehensive energy audit strategy (see the next
bullet, below).

Conduct technical assessments and audits. In addition

to establishing baseline energy performance and deter-
mining a building’s relative performance compared to
its peers, a thorough energy performance assessment
includes comparing the actual performance of a build-
ing’s systems and equipment with their designed perfor-
mance level or the performance level of top-performing
technologies. These technical assessments can be con-
ducted as part of a whole-building energy audit con-
ducted by an energy professional and used to identify
potential energy-saving opportunities. Many states have
incorporated these energy audits into energy perfor-
mance contracts, which are contracts that offer a one-
stop process for purchasing, installing, maintaining,



and often financing energy-efliciency upgrades at no
up front cost. EPA has developed a directory of energy
professionals, energy service companies (ESCOs), and
other companies that can provide states with expert
advice and technical assistance on conducting energy
audits and entering energy performance contracts.’ For
more information on energy performance contracting,
see Section 5.2, Fund the LBE Program.

State governments can establish specific energy ef-
ficiency goals for existing and new buildings to help
maintain momentum for energy management activi-
ties and to guide daily decision-making. Setting clear
and measurable goals is also critical for tracking and
measuring progress. Goals for existing buildings can
be based on the results of the baseline energy perfor-
mance assessment, while goals for new buildings can
be based on the output of energy performance projec-
tion tools and best practices. Key considerations for
setting goals for improving energy efficiency in existing
and new buildings include:

Consider potential savings. As described above, states
can use information collected during energy perfor-
mance assessments and technical audits to determine
potential energy savings and set appropriate goals

for improving energy efficiency in existing buildings.
States can also evaluate a building’s benchmarking
results to estimate potential savings based on the
energy performance of similar buildings. For new and
renovated buildings, state governments can use tools
such as the ENERGY STAR Target Finder to set energy
performance targets and assess building designs. In
addition, states can consider the targets achieved by
similar buildings by reviewing other organizations’ and
governments’ experiences. Through July 2008, 31 states
have accepted the ENERGY STAR Challenge, estab-
lishing goals of improving energy efficiency in their
buildings by at least 10% (U.S. EPA, 2008w).

Determine appropriate scope. Goals for improving
energy efficiency in new and existing buildings can be
established at different levels, ranging from process- or
equipment-specific goals, to facility-level and portfo-
lio-wide goals. These goals can also be established over
varying time periods. Many states have established
both short-term and long-term goals for improving
energy efficiency in buildings that can lead to quick
cost savings that continue to accrue far into the future.

3 See http://www.energystar.gov/index.cfm?c = spp_res.pt_spps for a direc-
tory of energy service and product providers.

Goals for improving energy efficiency in state buildings
can be part of a larger LBE goal that incorporates mul-
tiple clean energy LBE activities. For more information
on setting LBE goals, see Section 3.4, Set LBE Goals.

Steps 4 and 5: Create and Implement An
Action Plan

A regularly updated action plan for improving energy
efficiency in existing and new buildings can serve as a

STATE AND LOCAL GOVERNMENTS USING ENERGY STAR TO
MEET ENERGY SAVINGS GOALS

Many state and local governments are using ENERGY STAR to
meet their energy savings goals.

About two-thirds of the nation’s states, and more than 200
local governments, have adopted the ENERGY STAR Challenge
to improve energy efficiency in their buildings by at least 10%
(U.S. EPA, 20080).

Some states, such as California and Hawaii, have directed state
agencies to give priority to ENERGY STAR-labeled buildings
when pursuing new leases (California, 2004a; Hawaii, 2006).

Minnesota has established a goal for the state to achieve 1,000
ENERGY STAR-labeled commercial buildings, including state
government facilities, by 2010 (Minnesota, 2007).

New Hampshire has entered the ENERGY STAR Challenge,
through which participants commit to reduce energy use by
10% (U.S. EPA, 2005c).

BENCHMARKING STATE FACILITIES IN CALIFORNIA

California Executive Order S-20-04, issued in 2004, established
a number of energy efficiency goals for public and commercial
facilities, including state government buildings and schools.
Among these goals was a directive to state agencies to reduce
grid-based energy purchases for state-owned buildings by 20%
by 2015 from 2003 levels.

An Green Building Action Plan that accompanied the executive
order directed the California Energy Commission (CEC) to
coordinate with EPA to develop a system to benchmark and
track energy consumption in state facilities. The CEC developed
a system based on the ENERGY STAR Portfolio Manager tool
and tailored to California’s unique needs. In August 2008, the
state reported that it had benchmarked more than 100 million
square feet of its facilities, which revealed a 4% decrease in
energy consumption in state facilities since 2003.

In addition, a bill passed by the state legislature in 2007 will
make it easier for state agencies to update energy consumption
data for benchmarked facilities. Assembly Bill 1103 requires
electric and gas utilities in the state to maintain at least 12
months of data for all non-residential buildings to which

they provide services, beginning in 2009. This data must be
maintained such that it can be uploaded into Portfolio Manager
at the building owner’s request.

Sources: California, 2004a; California, 2004b; California, 2007,
California GAT, 2008.

CHAPTER TWO | Clean Energy Lead by Example Guide

41


http://www.energystar.gov/index.cfm?c=spp_res.pt_spps

roadmap for implementing energy efficiency measures
through a systematic process. Step 4, creating an action
plan involves establishing energy performance targets
for each building, identifying the technical measures
that can help meet that performance target, identifying
resources necessary to implement the action plan, and
determining roles and responsibilities of internal and
external parties.

Key strategies for developing an action plan for im-
proving energy efficiency in buildings include:

Develop whole building energy performance targets.
Once a state government has evaluated its portfolios
performance and set portfolio-wide goals (based on

the energy savings potential of priority investments in
existing buildings and the anticipated energy savings
potential for new building designs), it can establish
energy performance targets for each existing and new
building. Establishing energy performance targets for
each building allows states to clearly articulate to build-
ing occupants and other key personnel the expected
results of energy efficiency investments in each facility,
and enables state governments to track progress and
measure results. Whole building energy performance
targets can be developed for existing buildings using the
ENERGY STAR Portfolio Manager tool, which enables
users to identify baseline energy performance and set
targets based on EPA’ national energy performance
rating system (U.S. EPA, 2008m). For new buildings, a
complementary tool called the ENERGY STAR Target
Finder can be used to set whole building performance
targets (U.S. EPA, 2008c). For building types not cov-
ered by these tools, EPA has developed a list of reference
energy performance targets based on national averages.*

4 See 2003 CBECS National Average Source Energy Use and Performance
Comparisons by Building Type (http://www.energystar.gov/ia/business/
tools_resources/new_bldg design/2003_CBECSPerformanceTargetsTable.
pdf) for a list of reference energy performance targets for building types not
currently eligible to receive ratings under EPA’ building energy performance
rating system.

Use a staged approach to identify technical measures for
improving energy efficiency. For existing buildings, a
staged approach, which sequences building upgrades
in a logical, systems-oriented way, can lead to the
greatest energy savings for the available budget. When
following this approach, states can identify, for each
step in the process, appropriate technical measures
that are most likely to improve energy efliciency in a
cost-effective way. The staged approach recommended
by EPAs ENERGY STAR program involves imple-
menting the following steps in sequence (see the text
box on page 2-15 for a more detailed description of
this approach):

Conduct recommissioning.
Install energy-efficient lighting.

Purchase ENERGY STAR-labeled office equipment
and building envelope components to reduce the
supplemental load.

Install fan system upgrades.

Install heating and cooling system upgrades.

Figure 2.1.1 illustrates the benefits of implementing en-
ergy efficiency upgrades based on several of these EPA-
recommended stages. As shown in the figure, cooling
capacity can be reduced by up to 5% for a typical office
building when implementing HVAC measures after

all other upgrades. The figure also shows that imple-
menting upgrades in appropriate stages reduces the
overall cooling capacity needed, which can enable state
governments to purchase “right-sized” equipment.
“Right-sized” equipment is sized to meet the necessary
load after efficiency measures are implemented, as op-
posed to oversized equipment that serves the load, but
at a higher up-front cost.

Figure 2.1.2 illustrates how implementing upgrades in
a staged fashion can reduce a building’s energy loads,

FIGURE 2.1.1. BENEFITS OF INTEGRATING ENERGY EFFICIENCY MEASURES

Sequence of Upgrade 1st 2nd
Measures Upgrade Upgrade
Good HVAC osM
Better osM HVAC

Best o&M Lighting

3rd Cooling Capacity Reduction in Cooling
Upgrade (Tons) Capacity (%)
Lighting 760 0%
Lighting 752 1%
HVAC 722 5%


http://www.energystar.gov/ia/business/tools_resources/new_bldg_design/2003_CBECSPerformanceTargetsTable.pdf
http://www.energystar.gov/ia/business/tools_resources/new_bldg_design/2003_CBECSPerformanceTargetsTable.pdf
http://www.energystar.gov/ia/business/tools_resources/new_bldg_design/2003_CBECSPerformanceTargetsTable.pdf

and result in an overall energy consumption reduction
of 30% (NAPEE, 2008).

While the preceding staged approach makes sense for
existing buildings, states follow a different approach
for new buildings. To help states design new building
systems and materials as an integral network that will
improve energy performance, EPA has developed the
ENERGY STAR Integrated Energy Design Guidance

to Design (U.S. EPA, 2008b). This guidance document
can help states identify cost-effective energy measures
that consider the environment, climate, building
orientation, and other features that affect performance
in new facilities. It is important to note that for new
buildings, it is essential to conduct commissioning
during the construction process and to continue
commissioning through occupancy to verify that the
new building functions as intended. Several resources
are available to help states identify energy efficiency
measures for existing buildings and new buildings,
including:

= Upgrade and design guidance materials. Energy
efficiency upgrade and design guidance materials
are helpful for identifying and prioritizing techni-
cal measures to incorporate into a state’s energy
efficiency action plan. For example, the ENERGY
STAR Building Upgrade Manual provides guidance
on using the staged approach for upgrading existing
buildings (see the text box on page 2-15). For new
buildings, states can use energy-efficient design
guidelines such as the ENERGY STAR Integrated
Energy Design Guidance. This document provides a
strategic management approach for incorporating
energy performance considerations into the building
design process, and can be used by design profes-
sionals to establish and achieve energy performance
goals (U.S. EPA, 2008b). States can also use the
Whole Building Design Guide, a resource developed
with EPA and DOE support by the National Institute
of Building Sciences, which provides information on
energy-efficient building design and offers numer-
ous case studies, tools, and guidance documents
(WBDG, 2008).

* Best practices. States can obtain information on best
practices from other organizations that have upgraded
buildings and achieved superior energy performance.
For example, ENERGY STAR Labeled Buildings and
Plants is an EPA-maintained list of the more than
4,000 buildings that have earned the ENERGY STAR
label for energy performance (U.S. EPA, 2008r).

FIGURE 6.1.3 TYPICAL OFFICE BUILDING LOAD
PROFILE

The graphic below illustrates a typical 250,000 ft? office
building’s load profile for cooling, ventilation, lighting,
and other energy demand on a summer day in Chicago,
Illinois.
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Implementing a suite of energy efficiency upgrades
could significantly reduce the building’s energy
consumption. The graphic below illustrates the energy
loads for the same building after implementing several
staged upgrades, including:

. O&M/re-commissioning measures (e.g., optimizing

temperature setpoints, HVAC scheduling, etc.)

. Lighting measures (compact fluorescents, daylighting

controls, etc.), and

. HVAC measures (high efficiency chillers, premium

efficiency motors, etc.).

Implementing these upgrades noticeably reduces each
energy load. The total resultant energy decrease is
approximately 30%.

Coaling

12004 | m Ventilation
Other

m Lighting

Electric Demand (kW)

) A
0

1200am 300am E00am  %00am 1Z00pm  300pm. 600pm. FBOpM.  1200am

Time of Day

Source: NAPEE, 2008

CHAPTER TWO | Clean Energy Lead by Example Guide

43



44

Many ESCOs have experience with proven techni-

cal energy efficiency measures, and can incorporate
these measures into an action plan through the energy
performance contracting process. EPA has developed a
directory of service product providers that can provide
states with expert advise and technical assistance on
entering energy performance contracts.” For more
information on energy performance contracting, see
Section 5.2, Fund the LBE Program.

Secure necessary funding. When creating an action plan
for improving energy efficiency in state buildings, it is
important to identify the capital costs of implementing
the action plan, and to evaluate funding opportunities.
The following financial tools are available through
EPAs ENERGY STAR program to help prioritize en-
ergy efficiency investments and make the case for these
investments:

Cash Flow Opportunity Calculator. This tool can be
used to determine how much new energy-eflicient
equipment can be purchased based on estimated
cost savings, whether equipment should be pur-
chased now using financing or if it is better to

wait and use cash from a future year’s budget, and
whether money is being lost by waiting for lower
interest rates.

Financial Value Calculator. This tool presents energy
efficiency investment opportunities in terms of key
financial metrics. It can be used to determine how
energy efficiency improvements can affect organiza-
tional profit margins and returns on investments.

Building Upgrade Value Calculator. This calculator
can be used to estimate the financial benefits of im-
proving energy efficiency in office buildings.

Once a state government has determined the size of
the investment required to implement priority energy
efficiency upgrades, it can consider a range of financ-
ing options. Financial assistance for improving energy
efficiency in state buildings can be secured through a
number of sources. Many states administer programs
that provide incentives to state departments or agen-
cies that invest in energy efficiency, while a number of
states have identified and secured funding resources
from external sources. Energy performance contracts,
for example, can be used to implement energy ef-
ficiency upgrades at no up-front cost, often through

5 See http://www.energystar.gov/index.cfm?c = spp_res.pt_spps for a direc-
tory of energy service and product providers.

a financial arrangement with an ESCO. For more
information on funding LBE programs, see Section 5.2,
Finance the LBE Program.

In cases where states do not have sufficient resources
to improve energy efficiency across a broad portfolio
of buildings, they can concentrate resources to sys-
tematically improve energy efficiency in one or a few
buildings. Experiences from such pilot projects can be
applied to a broader suite of buildings when additional
resources become available.

CASH FLOW OPPORTUNITY CALCULATOR

The ENERGY STAR Cash Flow Opportunity Calculator is a
decision-making tool that can be used to influence the timing
of energy-efficient product purchases. The tool can be used to
determine:

The quantity of energy-efficient equipment that can be
purchased and financed using anticipated savings;

Whether it is most cost-effective for the purchase to be financed
now, or to be paid for using future operating funds; and

The cost of delay: whether money is being lost while waiting
for a lower interest rate.

www.energystar.gov/ia/business/cfo_calculator.xls

Steps 6 and 7: Evaluate Progress and
Recognize Success

Implementing an action plan for improving energy ef-
ficiency does not in itself guarantee that a building will
achieve its intended energy performance target. State
governments can verify that they are making progress
toward achieving their overall energy efficiency goal
by using tools such as the ENERGY STAR Portfolio
Manager to monitor energy performance and identify
new opportunities for energy efficiency improvements
across their portfolio (Step 6, Evaluate Progress). Chap-
ter 6, Track, Evaluate, and Report on Progress, provides
additional guidance on options for evaluating the per-
formance of an LBE program, including information
specific to tracking and evaluating energy performance
in government buildings.

Another way to sustain momentum and support for
energy efficiency activities is to obtain recognition

for achieving performance goals (Step 7, Recognize
Success). In addition to recognizing success internally,
third-party recognition opportunities include:


http://www.energystar.gov/index.cfm?c=spp_res.pt_spps
http://www.energystar.gov/ia/business/cfo_calculator.xls

OVERVIEW OF EPA BUILDING
UPGRADE MANUAL STAGED
APPROACH FOR IMPROVING
ENERGY PERFORMANCE

The staged approach outlined in the 2008
ENERGY STAR Building Upgrade Manual
provides a systematic method for planning
energy efficiency upgrades in buildings that
accounts for interactions between building
energy systems, enabling organizations to
achieve greater energy savings. This ap-
proach involves the following stages:

1. Commissioning and Recommissioning:
Commissioning a new building before it be-
comes operational to ensure energy systems
were constructed as designed can produce
energy cost savings of $0.02 to $0.19 per
square foot (Mills et al., 2004). Commission-
ing can also produce non-energy benefits,
such as improved occupant comfort and in-
door air quality. One study estimates that the
average value of non-energy benefits for ev-
ery $1 spent on commissioning ranges from
$1 to as high as $2.30, when accounting

for energy efficiency rebates. Non-energy
benefits resulting from commissioning are
estimated to be $0.50 per square foot (Mills
et al,, 2004; Jennings and Skumatz, 2006).

Recommissioning is a key activity in iden-
tifying technical measures for a staged
approach to improving energy efficiency
and involves periodically examining build-
ing equipment, systems, and maintenance
procedures and comparing them to initial
design intentions and current operational
needs. This process can identify no- and
low-cost technical measures for improving
energy efficiency and can result in energy

cost savings between $0.11 and $0.72 per
square foot.

2. Lighting: Improving the energy efficiency
of the building lighting system can reduce
lighting energy costs. Lighting systems can
account for up to 30% of a building’s total
energy use, and savings from going beyond
standard equipment selection can be sig-
nificant: 20% to 40% for lamps and ballasts,
30% to 50% for new fixtures, 40% to 60% for
using task/ambient lighting strategies, and
30% to 50% for outdoor lighting. Improv-
ing lighting system energy efficiency can
also improve lighting quality and reduce
unwanted heat gain. Technical measures for
improving lighting system energy efficiency
include:

Design light quantity and quality to meet
task and occupant needs

Maximize lamp and ballast efficiency

Install automatic controls to turn off or dim
lighting

Establish schedules for group re-lamping
and fixture cleaning

Purchase ENERGY STAR-qualified lighting
products

Use responsible disposal practices.

3. Supplemental Load Reductions: Pur-
chasing ENERGY STAR labeled office equip-
ment and improving the energy efficiency
of building envelope components (e.g., in-
stalling window films and adding insulation
or reflective roof coating) reduces supple-
mental load energy consumption. Reducing
supplemental loads enables organizations
to install smaller fan, heating, and cooling

systems that cost less and use less energy.

4. Fan Systems Upgrades: Fan systems

can account for as much as 11% of an of-
fice building’s total energy use. Technical
measures, such as properly sizing fan system
equipment, installing variable speed drives,
and converting to a variable-air-volume
system, can significantly reduce fan system
energy costs from 50% to 85%.

5. Heating And Cooling System Upgrades:
Heating and cooling systems typically ac-
count for one-third of a building's energy
use. Improving energy efficiency in these
systems can produce significant savings.
Cooling system energy savings can range
from 15% to 33% for central chiller systems
and 20% to 35% for unitary air conditioning
systems. Heating system energy savings can
range from 10% to 30% for systems that use
boilers and 5% to 25% for systems that use
furnaces. A strategy for improving heating
and cooling system efficiency involves:

Measure heating and cooling loads
Right size heating and cooling systems
Install energy-efficient chillers

Upgrade other heating and cooling system
components

Install variable speed drives on pumps and
cooling tower fans

Optimize operations.

ENERGY STAR Qualified Buildings. Buildings achiev-
ing an energy performance rating of 75 or greater are
eligible to apply for the ENERGY STAR label. Build-
ings that have earned the ENERGY STAR label use, on
average, 40% less energy as compared to conventional
buildings, (U.S. EPA, 2008h).

ENERGY STAR Awards. EPA also provides recognition
to organizations that meet important energy savings
milestones, such as improvements of 10%, 20% and
30% relative to their initial baselines.

2.1.3 EXAMPLES OF STATE AND LOCAL
ACTIVITIES FOR IMPROVING ENERGY
EFFICIENCY IN BUILDINGS

State and local governments are using a variety of ap-
proaches to improve energy efficiency in individual
buildings and in their portfolio of government facili-
ties. The following examples provide brief descriptions
of some of these approaches. Additional examples are
provided in, Section 4.5, State Examples of Screening
LBE Activities and Measures.
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Energy Efficiency in Existing Buildings

Michigan - State Facility Energy Savings Plan

The Michigan Department of Management and
Budget is working to implement an energy savings
plan with the goal of reducing energy expenditures in
department-managed facilities by 10% by 2009, based
on 2002 levels. This plan, which involves coordinat-
ing with the Department of Labor and Economic
Growth’s Energy Office to benchmark state facilities
using EPAs ENERGY STAR tools, is expected to save
the state $1.6 million annually beginning in 2009. To
help state agencies reduce energy use in their facili-
ties, the Energy Office provides assistance in securing
energy performance contracts. Since 1987, the state has
invested $17 million in energy performance contracts
that it estimates have generated more than $22 million
(Michigan, DLEG, 2008 and Michigan, DLEG, 2008a).

For example, Lake Superior State University (LSSU),

a small public university in Sault Ste Marie, Michigan,
became an ENERGY STAR partner and contracted
with an energy service provider to help measure,
track, and benchmark its energy performance, develop
and implement a plan to improve its facilities and
operations, and educate its staff and the public about
its ENERGY STAR program and achievements. This
process identified 184 facility improvement measures
providing total annual energy and operational savings
of almost $430,000 with a payback of about 11 years.
The improvements included lighting retrofits, me-
chanical retrofits, steam trap retrofits, roof and window
replacements, water saving measurements, and other
enhancements to the 42 building campus. (Michigan
Energy Office, Undated).

http://www.michigan.gov/dleg/0,1607,7-154-
25676_25689_33337-103911--,00.html

Montana - 20 X 10 Initiative

Created by the governor in 2007, the 20 X 10 Initia-
tive calls on executive branch agencies to reduce their
energy consumption by 20% by 2010, based on 2007
levels. Agencies can achieve this goal following vari-
ous paths, but the state encourages them to adopt an
energy management strategy that first capitalizes on
the savings provided by measures with short payback
periods. Specifically, state agencies are encouraged con-
duct a comprehensive energy audit of their facilities,
and then focus on improving the energy efficiency of
their operating practices (e.g., making adjustments to

lighting and heating settings) and purchasing ENERGY
STAR-qualified equipment.

The state Department of Environmental Quality is
collecting past energy bills and using these data to
assess each agency’s baseline energy performance. In
addition, this database will be used to provide agencies
with regular energy use reports so they can track their
progress in reducing energy consumption. The state’s
executive branch agencies spent approximately $12
million on energy in its baseline year (2007), meaning
the initiative could potentially save the state $2.4 mil-
lion in 2010 (Montana, 2008).

http://governor.mt.gov/20x10/

New Hampshire - ENERGY STAR Challenge
Participant

In 2004, the governor of New Hampshire issued an ex-
ecutive order directing the Department of Administra-
tive Services to develop an energy information system
that state government agencies could use to track and
report their energy use. In addition, the order requires
agencies to train staff in using EPAs ENERGY STAR
tools and to use these tools to benchmark state govern-
ment facilities. It created an Energy Efficiency in State
Government Steering Committee to develop plans to
reduce energy use in state facilities, including a plan to
conduct energy audits on all state facilities achieving
scores between 40 and 60 on EPA’s national energy
performance rating system (using the ENERGY STAR
benchmarking tools) and a plan to purchase ENERGY
STAR-qualified products. The steering committee was
also responsible for developing a state government-
wide energy use reduction goal, which resulted in

a 2005 executive order that entered the state as a
participant in the ENERGY STAR Challenge, with the
goal of improving state government energy efficiency
by 10%. This second executive order also directs state
agencies to implement the steering committee’s plans
for reducing energy use (New Hampshire, 2004; New
Hampshire 2005).

In 2006, the renovated Department of Justice building
became the first office building in the state to receive
the ENERGY STAR label. The state has conducted an
energy efficiency upgrade of the facility under a perfor-
mance contract that enabled the state to pay for the up-
grade using energy cost savings. The building received
new lighting and lighting controls, an advanced energy
management system, energy-efficient hot water pumps
and air conditioners, and water-efficient plumbing


http://governor.mt.gov/20x10/
http://www.michigan.gov/dleg/0,1607,7-154-25676_25689_33337-103911--,00.html
http://www.michigan.gov/dleg/0,1607,7-154-25676_25689_33337-103911--,00.html

fixtures. The upgrades resulted in a 37% reduction in
energy consumption and annual energy cost savings

of over $24,000. These energy savings translate to the
avoidance of more than 900 metric tons of CO, emis-
sions annually (New Hampshire, Undated).

http://www.des.state.nh.us/ard/
climatechange/index.html#state

Oregon - Building Commissioning Program

Under its Building Commissioning program, the Or-
egon Department of Energy provides technical assis-
tance to managers of both public and private facilities.
The state requires recommissioning or commissioning
for specified energy-related projects funded through
the state’s Public Purpose Fund. These projects include
HVAC and direct digital control projects exceeding
$50,000, boiler and chiller projects exceeding $100,000,
and other energy-related projects (e.g., lighting

and lighting controls, building envelope) exceeding
$150,000 (Oregon, 2006).

Recommissioning a newly-constructed school facility
in the Silver Falls, Oregon School District revealed
discrepancies in the installation and operation of

the HVAC systems that were causing energy costs

to exceed expected costs by 32%. The school district
estimated that the recommissioning findings and cor-
rective actions would save approximately $15,000 per
year in energy costs and that the full cost of the process
would be recouped in about five years (Oregon, 2004).

http://www.oregon.gov/ENERGY/CONS/
BUS/comm/bldgcx.shtml

Washington - Building Commissioning Program

The Washington General Administration (GA) oper-
ates a Building Commissioning Program to assist
publicly-owned or -operated facilities in conducting
building commissioning. The GA partners with these
facilities and provides resources to help them build a
commissioning team, negotiate the scope of work and
commissioning cost, and ensure that both new and
existing buildings are designed and operated so that
the operational needs are met, the building performs
efficiently, and building operators are trained (Wash-
ington, 2006).

In 2003, the energy management and control system of
the Washington Department of Ecology headquarters
facility, which was designed in 1993 to exceed state
energy code by 30%, received a substantial upgrade.

This involved multiple improvements to the building’s
ventilation systems, including a new digital control
system, building pressure controls, CO, controls,
outside airflow instrumentation, and interactive kiosks
throughout the building to provide system feedback to
occupants. Following these upgrades, the entire build-
ing was re-commissioned to ensure that all equipment
was operating correctly. Once completed, these up-
grades reduced the building’s energy intensity to 54.6
kBtu per square foot, considerably lower than the aver-
age 82 kBtu per square foot intensity of conventional
buildings. This achievement earned the building the
ENERGY STAR label in 2005 (U.S. EPA, 2008f).

http://www.ga.wa.gov/EAS/bcx/index.html

Wisconsin — Wisconsin Energy Initiative

As part of its Wisconsin Energy Initiative, the state
has partnered with EPAs ENERGY STAR program to
implement energy efficiency measures in existing and
new state buildings. Beginning with a lighting retrofit,
the state used ENERGY STAR tools and resources to
systematically replace lighting fixtures in 53 million
square feet of office space in state government build-
ings. The results of this initial measure were substan-
tial: over 108 million kWh of annual energy savings,
approximately $7.5 million in annual energy cost sav-
ings, and emission reductions equivalent to removing
nearly 20,000 vehicles from state roads for one year.

The state followed this initial retrofit with whole-
building examinations, pursuing new strategies for
improving energy efficiency and reducing water usage.
Under the expanded initiative, the state retrofitted an
additional 60 million square feet of office space at a total
expected cost for the upgrades of $35 million. The an-
nual savings achieved as a result of these comprehensive
assessments are expected to total $11 million. Projected
additional energy and emissions savings are significant:
15.6 million kWh; 11,472 tons of carbon, 1,156 pounds
of NO,, and 537 pounds of CH , (NASEQ, 2006).

http://www.naseo.org/tforces/energystar/
casestudies/.

Energy Efficiency in New Buildings

North Carolina - Sustainable Energy Efficient
Buildings Program

North Carolina joined the ENERGY STAR Challenge
in 2005 and is working with EPA'S ENERGY STAR
program to improve its facilities’ energy efficiency

by 10%. In 2007, the state legislature passed a bill
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requiring that the combined energy consumption for
all state government buildings be reduced by 20% by
2010, and 30% by 2015, based on FY 2004 levels. The
2007 legislation also created the Sustainable Energy Ef-
ficient Buildings Program. Under this program, all new
buildings greater than 20,000 square feet, and reno-
vated buildings greater than 20,000 square feet with
renovation costs greater than 50% of the insurance
value, must be designed, constructed, and certified to
exceed the ASHRAE 90.1-2004 Standard by 30% (for
new buildings) and 20% (for renovations), and must
be commissioned to verify energy-efficient design. The
bill includes a provision that after one year of opera-
tion, the new building energy performance must be
verified. If at this time energy performance is 85% or
less than the target, corrections and modifications must
be explored (North Carolina, 2007; U.S. EPA, 2008q).

The Sustainable Energy Efficient Buildings Program is

a component of the state’s Utility Savings Initiative, a
multi-program approach to reducing utility expendi-
tures in state buildings that involves strategic energy
planning, agency personnel training, and performance
contracting.

Web sites: http://www.energync.net/programs/usi.html
(Utility Savings Initiative)

http://www.energync.net/programs/docs/usi/
SessionLaw2007-546.pdf (Sustainable Energy Efficient
Buildings Program Enabling Legislation)

Fort Collins, Colorado - Energy Management and
Integrated Energy-Efficient Design in K-12 Schools

The Poudre School District in Fort Collins, Colorado
began an energy management program in 1994 with a
goal of reducing energy costs district-wide. As part of
this program, the district has implemented nearly 150
energy efficiency upgrades through 2007, producing
annual energy cost savings of nearly $440,000. To help
evaluate and track district-wide energy performance,
the district has used ENERGY STAR tools to bench-
mark each of its buildings.

As of FY 2007, 17 schools and two administrative of-
fices had earned the ENERGY STAR label, including
the new Operations Building. This building’s design
integrated a number of energy efficiency measures,
including daylighting, automated lighting systems with
dimmers, on-site solar electricity generating panels,
and a geo-exchange heating system. To achieve opti-
mum energy efficiency measure integration, the design
team used EPA's ENERGY STAR Target Finder tool to
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set energy targets multiple times during the early stages
of the building design process. These early evaluations
allowed the design team to use Target Finder’s energy
simulation software to make adjustments to building
orientation, envelope, materials, internal systems, and
equipment. As the design process progressed, the team
was able to achieve consistent design performance rat-
ings in the 80s. The building was completed in 2002,
and after 12 months of energy use data were compiled,
the building earned a rating of 97 on the EPA national
energy performance rating system, qualifying the
building for the ENERGY STAR label. In 2005, the
Operations Building achieved a perfect rating (U.S.
EPA, 2008d).

Web site: http://www.psdschools.org/services/
operations/facilities/energymanagement.aspx

2.2 ENERGY MANAGEMENT IN GREEN
BUILDINGS

Many states have found that the new and renovated
building planning, design, and construction processes
offer opportunities to integrate energy efficiency mea-
sures with other “green” features (e.g., lowering GHG
emissions, improving indoor air quality and sustainable
site selection) that provide additional environmental,
economic, and health benefits. Energy efficiency, a
critical element of green building that is often con-
sidered first in green building design, has become the
cornerstone of many state government green build-
ing programs. In addition to enhancing a building’s

GREEN BUILDING AND ENERGY STAR

When upgrading existing buildings or designing new buildings,
states are looking to green building certification programs such
as U.S. Green Building Council’'s (USGBC) Leadership in Energy
and Environmental Design (LEED) design-based rating system
and the Green Globes rating system. These rating systems
standardize the elements of green building by conferring
design certification based on requirements for (1) energy and
atmosphere, (2) site sustainability, (3) water efficiency, (4)
materials and resources, (5) indoor air quality, and (6) innovative
design process.

Depending upon the rating system, it can be important to add
requirements for energy performance, such as achieving EPA’s
ENERGY STAR program levels. Itis also important to require
third-party verification, which is required to earn the ENERGY
STAR label on commercial buildings.

Some states and cities, such as Pennsylvania and Washington,
D.C., have found that using a combination of ENERGY STAR and
LEED is key to ensuring that new and renovated buildings meet
both energy and environmental performance criteria.


http://www.psdschools.org/services/operations/facilities/energymanagement.aspx
http://www.psdschools.org/services/operations/facilities/energymanagement.aspx
http://www.energync.net/programs/usi.html
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environmental profile (e.g., through reduced GHG
emissions), states have found that incorporating energy
efficiency can improve the cost-effectiveness of green
buildings.

Many terms are used to describe buildings that in-
corporate energy efficiency and other environmental
features. These terms include green buildings, high per-
formance buildings, and sustainable buildings, among
others. There is not yet a consensus on the definitions
of these terms, and energy and environmental experts
sometimes use the terms interchangeably. Regardless of
the definitions, there is often a public perception that
energy efficiency and “green” are interchangeable, and
that green buildings are energy efficient. However, this
is not always the case; some “green” buildings do not
adequately incorporate energy efficiency.

The LBE Guide uses the term “green building” as an all-
encompassing description of buildings that incorporate
energy efficiency plus other energy and environmental
features where cost effective and practical, including:

- Renewable energy supply
» Combined heat and power (CHP)

« Sustainable site design that minimizes stress on the
local landscape

* Water efficiency and quality

= Green materials and resources that minimize con-
sumption and waste

* Indoor air quality

This section of the LBE Guide focuses on approaches
for ensuring that green building policies and activities
are designed to achieve energy efficiency and the asso-
ciated environmental and financial benefits that come
with combining superior energy performance and
other green features.

2.2.1 BENEFITS OF GREEN BUILDINGS

Green buildings provide the benefits of energy ef-
ficiency (see Section 2.1.1.) plus additional energy and
environmental benefits. For example, ENERGY STAR-
labeled buildings can reduce energy costs by as much
as 50% compared to conventional buildings, producing
savings of about $0.50 per square foot per year. These
energy efficiency savings are the key driver for achiev-
ing overall cost-effectiveness in green building design
(U.S. EPA, 2008n; U.S. EPA, 20061).

In addition, green buildings can provide environmental
benefits, such as lowering GHG emissions, reducing
construction and demolition debris, ecosystem protec-
tion, and conserving natural resources. The actual ben-
efits depend upon the environmental features pursued
by the building owner and developer, which can de-
pend on the rating system adopted (e.g., LEED, Green
Globe) and whether the building operates as designed.

Some of these environmental features can have second-
ary energy saving benefits. For example, many green
buildings incorporate water efficiency measures, which
can save heating energy while conserving a natural re-
source (U.S. EPA, 2008t). For more information on ac-
tivities that can have secondary energy saving benefits,
see Section 2.6, Other Energy Saving Opportunities.

2.2.2 PLANNING AND IMPLEMENTATION
STRATEGIES FOR GREEN BUILDINGS

When planning and implementing strategies for green
buildings, states can follow the energy management
steps described in Section 2.1, Energy Efficiency in
Buildings. Other key strategies include:

Ensure that energy efficiency is specifically included in
green building policies. Energy efficiency is a critical
element of green building and is a key feature of the
design process. States have found that requiring a

ARIZONA GREEN BUILDING POLICY

In 2007, Arizona passed legislation requiring the state’s largest
agencies to reduce energy consumption per square foot by
30% by July 1, 2020 based on FY 2002 levels. To help meet this
goal, the legislation included a requirement that all new state-
funded buildings be designed to meet LEED certification.

The new Arizona Department of Environmental Quality building
was designed to achieve optimal energy performance with
minimal impact on the environment. Using a 25-year lease-
to-own financing agreement, the agency was able to use a
life-cycle costing approach in designing the building. Building
design energy efficiency and renewable energy measures
include:

A reflective roof to minimize "heat island effect”

Variable frequency drives for motors

Low-e glass to reduce reliance on cooling system

Efficient lighting, including dimmers and LED exit signs
Electrical system with ENERGY STAR transformers

A 100-kW PV system connected to the grid.

The energy efficiency, renewable energy, and green measures
incorporated into the building’s design have earned it both
LEED-Silver certification and the ENERGY STAR label.

Sources: ADEQ, 2006a, 2006b.
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INCORPORATING ENERGY EFFICIENCY
INTO GREEN BUILDING POLICIES

Energy efficiency can be incorporated into green building
policies in different ways, depending on the green building
rating system used. States can take the following steps to
incorporate energy efficiency into green building policies.

LEED for Existing Buildings (LEED-EB)

Require that the actual energy use of buildings meets
aggressive energy performance targets, based on the most
energy-efficient existing buildings in the market.

For building types covered by EPA's ENERGY STAR Portfolio
Manager rating system, the target should be at least 75, the
level at which a building is eligible to earn the ENERGY STAR
label. This is more stringent than the LEED-EB requirement
and will result in greater energy efficiency. See Develop Whole
Building Performance Targets in Section 2.1.2, Planning and
Implementation Strategies for Improving Energy Efficiency

in Government Buildings, for more detailed guidance and
strategies for building types not covered by Portfolio Manager.

Strive to achieve the greatest possible quantity of credits in the
LEED energy and atmosphere section.

Once a building has been operating for one year, compare the
building’s actual performance to the energy target used during
the design phase and confirm that the building is eligible for
the ENERGY STAR, where available.

LEED for New Construction (LEED-NC)

Require design teams to meet an aggressive energy
performance target, based on the most energy-efficient
existing buildings in the market. For building types covered

by EPA’'s ENERGY STAR Target Finder, the target should be at
least 75, the level at which a building is “Designed to earn the
ENERGY STAR.” See Develop Whole Building Performance
Targets in Section 2.1.2, Planning and Implementation Issues for
Improving Energy Efficiency in Government Buildings, for more
detailed guidance and strategies for building types not covered
by Target Finder.

Strive to achieve the greatest possible quantity of credits in the
LEED energy and atmosphere section.

Once a building has been operating for one year, compare the
building’s actual performance to the energy target used during
the design phase and confirm that building is eligible for the
ENERGY STAR, where available.

Green Globes Rating System for New Buildings or Significant
Renovation

Strive to achieve the highest possible rating using the Green
Globes rating system, which requires new building designs to
achieve a rating of 75 (to be eligible for the ENERGY STAR) or
better using EPA's ENERGY STAR Target Finder. See Develop
Whole Building Performance Targets in Section 2.1.2, Planning
and Implementation Issues for Improving Energy Efficiency

in Government Buildings, for more detailed guidance and
strategies for building types not covered by Target Finder.

Once a building has been operating for one year, compare the
building’s actual performance to the energy target used during
the design phase and confirm that the building is eligible for
the ENERGY STAR, where available.
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combination of energy performance tools and green
building approaches from the onset can ensure that
new and renovated buildings meet both energy per-
formance and environmental criteria. An increasingly
common strategy is to use the EPA'S ENERGY STAR
platform in conjunction with the USGBC’s LEED
rating system for green building design. For example,
Pennsylvania is exploring the possibility of establishing
a system that would mandate minimum point require-
ments in certain LEED categories in addition to requir-
ing new state buildings to receive at least 85 points
under ENERGY STAR certification (IEc, 2005). For
more information on incorporating energy efficiency
in green building polices, see the text box on page 2-24.

Evaluate opportunities for renewable energy sources.
While energy efficiency investments are typically a
low-cost approach to reducing GHG and air pollution
emissions in buildings, additional reductions can be
achieved with on-site renewable energy sources (e.g.,
solar photovoltaics, geothermal heating). Green build-
ings that incorporate renewable energy generation as
backup power systems can also benefit from improved
power supply reliability. For more information about
on-site renewable energy generation, see Section 2.5,
Clean Energy Supply.

Integrate energy efficiency and renewable energy into
climate change goals. Implementing energy efficiency
and renewable energy measures are key options for
reducing GHG emissions. Thus, as governments adopt
climate change goals, it is critical to develop a cost-
effective and robust strategy for advancing clean energy
within the government sector. By coordinating climate
change, energy efficiency, and renewable energy activi-
ties, states are in a better position to achieve results and
gain support for these programs.

Include requirements for third-party verification of
energy performance. Third-party verification is an im-
portant step towards ensuring that green buildings are
energy efficient. While some green building certifica-
tion only considers a building’s design, third-party ver-
ification of energy performance can determine whether
a building is performing as intended. States can obtain
third-party verification from a number of sources,
including ESCOs and energy service providers.®

A number of states have included provisions in
their green building policies requiring third-party

6 See http://www.energystar.gov/index.cfm?c = spp_res.pt_spps for a direc-
tory of energy service and product providers.


http://www.energystar.gov/index.cfm?c=spp_res.pt_spps

verification to confirm that, once they become opera-
tional, buildings meet the energy performance targets
established during the planning and design phases. For
example South Carolina established a goal to optimize
energy performance in state buildings and pursue the
ENERGY STAR label wherever possible. The legisla-
tion also includes a green building policy requiring

all new state facilities to be designed to receive either
the LEED-Silver certification or two globes using the
Green Globes Rating System. The policy specifies that
facilities designed to achieve these standards must earn
at least 40% or 20%, respectively, of the available points
for energy performance under the LEED and Green
Globes rating systems. To ensure that new facilities
achieve their intended energy performance, the legisla-
tion requires third-party verification in the fifth, tenth,
and fifteenth years of operation. Commissioning agents
must report on each building’s energy performance
relative to the performance anticipated during the
design phase (South Carolina, 2007).

Consider conducting a demonstration project. When
resources and/or support for implementing a green
building policy for state government facilities are lim-
ited, states can develop a single green building to serve
as a demonstration project. These projects can be used
to showcase the energy efficiency and environmental
benefits of green buildings, while helping to make the
case for implementing a portfolio-wide green build-
ing approach as additional support and/or resources
become available.

2.2.3 EXAMPLES OF STATE AND LOCAL GREEN
BUILDING ACTIVITIES

Many states and local governments have made green
building activities the cornerstone of a comprehensive
LBE program. Examples of state green building activi-
ties are provided below.

Hawaii - Lead by Example Initiative

The Hawaii Lead by Example Initiative began in 2006
with an executive order (later codified by the state leg-
islature in Act 96) directing state agencies to improve
energy, water, and resource efficiency in their facilities.
The order established a green building policy, mandat-
ing that all state-funded newly constructed and reno-
vated buildings be designed to meet LEED certification
and achieve LEED-Silver certification where possible.
To ensure that these buildings achieve superior energy
performance, the state is following a strategic energy
management approach that involves benchmarking,

conducting whole-building energy audits, and recom-
missioning buildings in stages. In addition, a state en-
ergy coordinator is working to achieve