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Reducing energy use and energy costs, ■

Demonstrating the cost competitiveness of clean en- ■

ergy activities, 

Reducing greenhouse gas (GHG) emissions and other  ■

environmental impacts,

Improving energy supply reliability, and ■

Achieving additional energy, environmental, economic,  ■

and other benefits. 

Comprehensive programs typically include multiple 
LBE activities and measures, six of which are described 
in this chapter. The following information is provided 
for each:

The benefits of LBE activities and measures, ■

Planning and implementation strategies, and ■

State and local government examples associated with  ■

the activity. 

The descriptions of the six key activities presented in 
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.

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 annually1 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). 

1 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).

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.

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.

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. 

Institution

total 
square 
feet (in 

millions)

total 
energy 

Costs (in 
millions)

average 
Cost per 
square 

foot

average 
kBtu per 
square 

foot

school 
Districts

107 $104 $0.96 46

state 
agencies

24 $38 $1.58 118

public 
Colleges with 
housing

30 $47 $1.39 124

Colleges 
without 
housing

8 $10 $1.25 72

total 169 $199 $1.12 70

Sources: EIA, 2003; South Carolina, 2006.
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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-efficient 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, 2006l; 
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 

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

Reduced GHG emissions and other environmental  ■

impacts. Improving energy efficiency 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 CO2 
emissions, a principle GHG, 67% of the nation’s SOx 
emissions, and 23% of the nation’s NOx emissions (U.S. 
EPA, 2008n; U.S. EPA, 2008s). SOx and NOx 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 

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).* 

end use
Consumption 
(trillion Btu)**

as percentage of 
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.
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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 EPA’s 
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 
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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 Commitment1. 

Establish an Energy Team  ■

Institute an Energy Policy  ■

Assess Performance 2. 

Collect and Manage Data ■

Establish Baselines and Benchmark ■

Analyze Data and Conduct Technical Assessments  ■
and Audits 

Set Goals 3. 

Estimate Potential for Improvement  ■

Establish Goals ■

Create Action Plan 4. 

Define Technical Measures and Targets for Each  ■
Building

Determine Roles and Resources  ■

Implement Action Plan5. 

Create a Communication Plan, Raise Awareness and  ■
Build Capacity 

Track and Monitor Progress ■

Evaluate Progress 6. 

Measure Results  ■

Review Action Plan  ■

Recognize Achievements 7. 

Internal 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)

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 
present the following seven-step approach to achieving 
superior energy management and savings in buildings:

Step 1. Make Commitment  ■

Step 2. Assess Performance  ■

Step 3. Set Goals  ■

Step 4. Create Action Plan  ■

Step 5. Implement Action Plan  ■

Step 6. Evaluate Progress  ■

Step 7. Recognize Achievements  ■

These steps for improving building-level energy 
management are similar to the steps for developing 
a comprehensive LBE program. Given the significant 
potential benefits that implementing energy efficiency 
in buildings can have, especially with respect to reduc-
tions in energy costs and GHG emissions, this section 
of the LBE Guide describes the steps of the ENERGY 
STAR Guidelines for Energy Management in detail, and 
identifies where these steps coincide with the steps 
for developing a comprehensive LBE program. When 
developing their LBE programs, states can identify op-
portunities to incorporate information provided in the 
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 Web site

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.

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

 Chapter twO  |  Clean energy Lead by example Guide 37

http://www.energystar.gov/index.cfm?c=guidelines.guidelines_index
http://www.energystar.gov/index.cfm?c=guidelines.guidelines_index
http://www.energystar.gov/ia/business/guidelines/assessment_matrix.xls
http://www.energystar.gov/ia/business/guidelines/assessment_matrix.xls
http://www.energystar.gov/ia/business/guidelines/Facility_Energy_Assessment_Matrix.xls
http://www.energystar.gov/ia/business/guidelines/Facility_Energy_Assessment_Matrix.xls
http://www.energystar.gov/ia/business/guidelines/Facility_Energy_Assessment_Matrix.xls
http://www.energystar.gov/index.cfm?c=evaluate_performance.bus_portfoliomanager
http://www.energystar.gov/index.cfm?c=evaluate_performance.bus_portfoliomanager
http://www.energystar.gov/index.cfm?c=evaluate_performance.bus_portfoliomanager
http://www.energystar.gov/index.cfm?c=evaluate_performance.bus_portfoliomanager_intro
http://www.energystar.gov/index.cfm?c=evaluate_performance.bus_portfoliomanager_intro
http://www.energystar.gov/index.cfm?c=evaluate_performance.bus_portfoliomanager_intro
http://www.energystar.gov/index.cfm?fuseaction=labeled_buildings.showBuildingSearch
http://www.energystar.gov/index.cfm?fuseaction=labeled_buildings.showBuildingSearch
http://www.energystar.gov/index.cfm?fuseaction=labeled_buildings.showBuildingSearch
http://www.energystar.gov/index.cfm?c=business.bus_upgrade_manual
http://www.energystar.gov/index.cfm?c=business.bus_upgrade_manual


title/Description Web site

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. 

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: 

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

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/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. 

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

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 = 
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 

taBle 2.1.1 energy star program resourCes (cont.)
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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.2 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-efficient 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, 2006c). 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 

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, EPA’s 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, 

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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and often financing energy-efficiency 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.3 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, 2008o).

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.
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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 portfolio’s 
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’s 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  

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’s 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 efficiency in a 
cost-effective way. The staged approach recommended 
by EPA’s 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 
measures

1st  
upgrade

2nd  
upgrade

3rd  
upgrade

Cooling Capacity 
(tons)

reduction in Cooling 
Capacity (%)

good HVAC O&M Lighting 760 0%

Better O&M HVAC Lighting 752 1%

Best O&M Lighting HVAC 722 5%

Source: NAPEE, 2008.
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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 ft2 office 
building’s load profile for cooling, ventilation, lighting, 
and other energy demand on a summer day in Chicago, 
Illinois. 

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 1. 
temperature setpoints, HVAC scheduling, etc.)

Lighting measures (compact fluorescents, daylighting 2. 
controls, etc.), and

HVAC measures (high efficiency chillers, premium 3. 
efficiency motors, etc.).

Implementing these upgrades noticeably reduces each 
energy load. The total resultant energy decrease is 
approximately 30%.
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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.5 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 
EPA’s 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-efficient 
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 

Source: U.S. EPA, 2003c. 
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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


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.  

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: 

Commissioning and recommissioning: 1. 
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. 

lighting: 2. 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. ■

supplemental load reductions: 3. 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.

fan systems upgrades: 4. 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%. 

heating and Cooling system upgrades: 5. 
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.  ■

Source:  U.S. EPA, 2008x.
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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 EPA’s 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).

Web site: 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).

Web site: 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 EPA’s 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 
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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 CO2 emis-
sions annually (New Hampshire, Undated).

Web site: 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).

Web site: 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, CO2

 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).

Web site: 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 EPA’s 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 NOx, and 537 pounds of CH4 (NASEO, 2006). 

Web site: 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 

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.  It is 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.
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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, 2006l).

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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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.6 

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.

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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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 energy perfor-
mance certification for several state buildings through 
EPA’s ENERGY STAR program. Through 2007, four 
state government buildings had earned the ENERGY 
STAR label (Hawaii, 2008). 

In addition, the Hawaii Lead by Example Program is 
providing innovative solutions to the end-use efficiency 
strategy of the Hawaii Clean Energy Initiative (HCEI), 
a partnership established by the U.S. Department of 
Energy (DOE) and the State of Hawaii on January 28, 
2008.  The goal of the HCEI is to achieve a least a 70% 
clean energy basis for Hawaii within a generation. 

Web site: http://hawaii.gov/dbedt/info/energy/
efficiency/state/lbe 

minnesota – State Sustainable Building Guidelines

The Minnesota Energy Security and Reliability Act of 
2001 requires that new buildings receiving state bond 
funding be designed consistent with sustainable build-
ing design guidelines developed by the Departments 
of Administration and Commerce. The state legislature 
determined that these guidelines should require build-
ings to exceed existing energy codes by at least 30%. The 
resultant State Sustainable Building Guidelines are adapt-
ed from LEED rating system requirements (Minnesota, 
2006). Preliminary analysis of three new state buildings 
constructed according to the guidelines indicated that 
the buildings’ sustainable measures would result in a 
combined estimated reduction of more than 2.5 metric 
tons of air pollutants such as CO2, NOx, and SOx (IEc, 
2005; Minnesota PCA, 2006; Minnesota, 2001).

The guidelines are part of the broader statewide Build-
ings, Benchmarks, and Beyond (B3) project, through 
which the state is working with EPA’s ENERGY STAR 
program to improve the energy efficiency of its own 
buildings and the buildings of the state’s public school 
districts. The state government is a participant in the 

massaChusetts green BuIlDIng stanDarD

Massachusetts has adopted a green building  standard for 
new buildings of 20,000 ft2 or greater. This standard requires 
affected buildings to achieve basic LEED certification and 
meet a number of optional credits referenced in the LEED-
New Construction rating system guidelines, including that 
energy performance must exceed Massachusetts Energy Code 
requirements by at least 20%.

Source: Massachusetts, 2007. 
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ENERGY STAR Challenge, with a goal of improving 
energy efficiency by 10% (U.S. EPA, 2008p) These LBE 
efforts will contribute to the governor’s Next Genera-
tion Energy Initiative, issued in 2006, which sets a 
goal of 1,000 ENERGY STAR commercial buildings 
throughout the state by 2010 (Minnesota, 2006a) . 

Web site: http://www.pca.state.mn.us/oea/
greenbuilding/index.cfm.

New mexico – lead by Example Initiative

In 2006, the governor of New Mexico issued an execu-
tive order that requires new and renovated public 
buildings to meet energy-efficient green building stan-
dards. The executive order requires adherence to the 
LEED-Silver standards in new and renovated public 
buildings that are greater than 15,000 square feet and/
or use more than 50 kW peak electrical demand. These 
buildings, and smaller new and renovated buildings be-
tween 5,000 and 15,000 square feet, must also achieve a 
minimum energy performance standard of 50% of the 
average consumption for that building type.7 

The 2006 building performance standards have be-
come an essential component of the state’s strategy 
for meeting the energy use reduction goal established 
by executive order in November 2007. This second 

7 Based on averages for each building type determined by the Department of 
Energy. 

order created the state government Lead by Example 
Initiative and directed all executive branch agencies 
to reduce energy use in state government buildings 
by 20% below 2005 levels by 2015. To ensure that the 
state’s green buildings contribute to the energy goal, 
the state is developing a database to track government 
facility energy use. In addition, as a participant in the 
ENERGY STAR Challenge, the state is working with 
EPA’s ENERGY STAR program to benchmark its facili-
ties and train its facility managers to use ENERGY 
STAR tools, such as Portfolio Manager and Target 
Finder (U.S. EPA, 2008p; New Mexico, 2007; New 
Mexico, 2006). 

Web site: http://www.emnrd.state.nm.us/ecmd/
GovernmentLeadByExample/State-Government.htm 

New York – “Green and Clean” State Buildings

Executive Order 111, “Green and Clean” State Buildings 
and Vehicles, signed in 2001 and re-authorized in 2007, 
requires state agencies to follow LEED guidelines for 
the construction of green buildings and to strive to 
meet the ENERGY STAR building criteria for energy 
performance. Executive Order 111 also requires that all 
new buildings achieve at least a 20% improvement in 
performance relative to the State Energy Conservation 
Construction Code, and that all affected entities seek 
to ensure that 20% of their annual electricity needs in 
2010 are met by renewable energy sources (NYSERDA, 
2001). NYSERDA issued guidelines for government 
entities in developing implementation plans to meet 
the requirements of the order. Further guidance is 
offered through the state’s Green Building Services pro-
gram, which assists government agencies in design and 
LEED certification for new and renovated buildings 
(NYSERDA, 2004a). 

NYSERDA has partnered with several state agencies to 
develop sustainable design guidelines for specific facili-
ty types within the state system, including High-Perfor-
mance Design Guidelines for state college and university 
buildings and guidelines for Metropolitan Transporta-
tion Authority buildings (NYSERDA, 2005). The State 
University of New York at Binghamton constructed 
two buildings using these guidelines. Designed using 
green building design charrettes (i.e., collaborative 
brainstorming processes between the green building 
team members and other stakeholders), these build-
ings include variable speed drives, additional building 
envelope insulation, and energy-efficient lighting and 
HVAC systems. The buildings were designed to be 25% 

neW york CollaBoratIve for  
hIgh-performanCe sChools (ny-Chps)

NYSERDA worked with the New York State Education 
Department to develop NY-CHPS, a program based on the 
Collaborative for High-Performance Schools, originally started 
in California. The program is designed to provide an outstanding 
learning environment; a healthy, safe place to work; durability; 
cost-effectiveness over the life of a building; optimization of 
resources; and  the long-term benefits of energy efficiency. 

The NY-CHPS High-Performance Schools Guidelines include a 
score sheet for benchmarking high-performance schools. The 
score sheet allows for a maximum of 133 credits, and includes 
the following sections:

Site (15 points) ■

Energy (26 points) ■

Materials (26 points) ■

Water (3 points) ■

Indoor Environmental Quality (32 points) ■

Operations and Maintenance (15 points), and ■

Extra Credit (16 points) ■

Source: NYSERDA, 2007.
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more energy-efficient than state building energy code 
requires. 

Web site: http://www.nyserda.org/programs/state.asp. 

pennsylvania – High performance  
Green Building program 

The Pennsylvania Governor’s Green Government Coun-
cil (GGGC) works in partnership with over 40 state 
agencies to stimulate the development and continuous 
improvement of environmentally sustainable practices 
in planning, policymaking, and regulatory operations. 
The GGGC established a High Performance Green 
Building Program that focuses on education, promo-
tion, and demonstration of high-performance green 
buildings. Its Guidelines for Creating High Performance 
Green Buildings describe how the design and construc-
tion of high performance green buildings represent 
the best possible course for combining environmental 
responsibility and economic opportunity. The Depart-
ment of Environmental Protection occupies six LEED-
certified buildings, and the state Housing Finance 
Authority and Turnpike Commission headquarters both 
occupy LEED-certified buildings. Six additional build-
ings are expected to earn LEED certification in the near 
future (Pennsylvania DEP, 1999; Pennsylvania DEP, 
2002; GGGC, 2006; GGGC, 2006b; GGGC, 2008).

In implementing and reviewing the results of its High 
Performance Green Building Program, the state discov-
ered that a relatively low percentage of its green build-
ings were achieving superior energy performance. In 
2003, the state began coordinating with EPA’s ENERGY 
STAR program and DOE’s Rebuild America program to 
incorporate energy efficiency elements from these pro-
grams into its green building program. The state created 
a staff position to manage the integration of ENERGY 
STAR and Rebuild America with the green building 
program. The integration activities have included train-
ing sessions for Department of Environmental Protec-
tion staff on how to use ENERGY STAR tools to facili-
tate benchmarking and track the energy performance 
of the state’s green buildings (U.S. EPA, 2005d). The 
state is exploring the possibility of establishing a system 
that would mandate minimum point requirements in 
certain LEED categories in addition to a requirement 
that new state buildings receive at least 85 points under 
ENERGY STAR certification (IEc, 2005).

Web site: http://www.gggc.state.pa.us/gggc/cwp/view.
asp?a = 515&q = 156859&gggcNav = |6787|

portland, Oregon – Green Building policy 

In 2001, the City of Portland, Oregon adopted a green 
building policy requiring all new and major retrofits 
of city-funded or -financed projects to achieve LEED-
certified status. In 2005, this policy was modified to 
require new and major retrofits of city buildings to 
achieve LEED-Gold certification. Additionally, projects 
are required to meet the following targets: 75% of 
construction and demolition waste must be recycled; 
stormwater, water use, and structural codes must be ex-
ceeded by at least 30%; and each project must include 
an “ecoroof ” with at least 70% vegetative coverage or 
high-reflectance ENERGY STAR-qualified roofing. All 
buildings are to be commissioned to be eligible for the 
state Sustainable Building Business Energy Tax Credit 
and all O&M practices must be consistent with city 
Green Building Operations and Maintenance Guidelines 
(Portland, 2005). 

Web site: http://www.portlandonline.com/osd/index.
cfm?c = 41701&a = 112681. 

the pennsylvanIa CamBrIa state offICe BuIlDIng  

The Pennsylvania Department of Environmental Protection’s 
36,000 square-foot Cambria Office Building was completed in 
2000. 

Key design measures included: ■

Passive solar orientation with east/west axis, roof overhangs,  ■
north and south facing windows, external light shelves, and 
clerestories to boost natural daylighting while reducing 
heating and cooling loads

High-performance window glazing, resulting in savings of  ■
$30,000 annually at a cost of $15,000

High performance insulated concrete form wall systems  ■
contribute to HVAC system downsizing

Ground source heat pumping system for heating and  ■
cooling with 14-kW PV panels mounted on the south-facing 
roof that provides 28% of the total energy used

Building materials selected based on their potential  ■
environmental impact and recyclability

Earned a LEED® Gold rating ■

Exceeds ASHRAE standards by 30% ■

ENERGY STAR label (rating of 88) ■

Building cost was $98 per square foot ■

used 50% less energy than the standard low-rise office building  ■

located in the Philadelphia region during first year

Resulted in energy cost savings of up to 66% ■

Sources: Ziegler, 2003; NREL, 2004; NREL, 2005. 
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Wisconsin – Sustainable Facilities Guidelines and 
minimum Standards 

Executive Order 145, on the Creation of High Perfor-
mance Green Building Standards and Energy Conserva-
tion for State Facilities and Operations, called for the 
reduction of overall energy consumption per square 
foot in state facilities by 10% by 2008 and 20% by 2010. 
The order required the Department of Administration 
to develop energy efficiency goals for state facilities 
and campuses for 2007, 2008, and 2009. The depart-
ment was also directed to develop Sustainable Facilities 
Guidelines and Minimum Standards based on LEED 
criteria, which were published in 2007, and to work 
with the state Building Commission and Energy Center 
of Wisconsin to ensure that all new state buildings are 
constructed to surpass existing commercial building 
energy codes by 30%. The Sustainable Facilities Guide-
lines and Minimum Standards include requirements 
that building designs be verified before and during 
construction, and that building performance be veri-
fied once the building becomes operational. The Divi-
sion of State Facilities ensures that buildings designed 
achieve their intended performance targets and reports 
the results of the sustainable building program to the 
state Building Commission twice annually.

In 2004, the state spent $127 million on energy. It is 
estimated that the standards will reduce O&M costs 
for the state’s 6,300 buildings by as much as 30% and 
reduce overall energy consumption per square foot 
by 10% by 2008 and 20% by 2010. This translates into 
more than $30 million in annual savings for Wisconsin 
taxpayers (Wisconsin, 2007b; Wisconsin, 2007).

Web sites: http://www.wisgov.state.wi.us/journal_
media_detail.asp?locid = 19&prid = 1907 (EO 145) 

http://www.doa.state.wi.us/dsf/masterspec_view_new.
asp?catid = 58&locid = 4 (Sustainable Facilities policy 
and Guidelines)

Washington, D.C. – Green Building policy  

In 2006, the Washington, D.C. city council passed 
legislation requiring all publicly-owned and publicly 
financed buildings be designed to meet LEED-Silver 
certification standards for environmental performance. 
To ensure that these buildings achieve optimal energy 
performance, the legislation includes a requirement 
that buildings also be designed to earn 75 points on 
the EPA energy performance rating system, using the 
ENERGY STAR Target Finder tool. To ensure compli-
ance with these requirements, the legislation mandates 
reviews by a government agency or a certified third 
party. The green building program is guided by a Green 
Building Advisory Committee. 

Web site: http://green.dc.gov/green/cwp/
view,a,1231,q,460953.asp 

2.3 energy-effICIent proDuCt 
proCurement

A number of states are achieving energy, environ-
mental, economic, and other benefits by purchasing 
energy-efficient products, such as electronics, office 
equipment, heating and cooling systems, and light-
ing systems. Purchasing ENERGY STAR-qualified 
products can save a typical state or local government 

the WIsConsIn Department  
of natural resourCes BuIlDIng

Design of the state’s first green state office building, the 
Department of Natural Resources’ Northeast Regional 
Headquarters in Green Bay, included green principles such as 
daylighting, use of recycled materials and recycled waste, and 
minimizing the building’s footprint. The state invested $70,000 
to improve the design of this building and estimates that the 
improvements will save the state $500,000 over a 20-year 
period. 

Source: Wisconsin, 2006. 

ClarIfICatIon of termInology

States can implement energy-efficient product procurement 
as a stand-alone program or as part of broader programs for 
purchasing products with other environmental attributes. 

Green purchasing is generally used to describe activities 
that focus on purchasing products and services that have 
positive energy and environmental attributes, including energy 
efficiency, recycled content, and reduced toxic content. 
Energy-efficient product procurement falls within the scope of 
green purchasing.

While green purchasing focuses on products that have positive 
energy or environmental attributes, environmentally preferable 
product (EPP) procurement assesses multiple energy and 
environmental attributes to determine which of these green 
product(s) are preferable in a given situation. For example, 
in a facility with poor indoor air quality, paint with low-
volatile organic compound (VOC) content is both green and 
environmentally preferable, while paint with recycled content 
latex is green, but not the preferable product in this situation. 
In most situations, energy-efficient products are considered 
environmentally preferable. 

This section focuses on energy-efficient product procurement. 
However, green purchasing and EPP procurement programs 
that include energy efficiency are also addressed.
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approximately $1.5 million in life-cycle energy and 
maintenance costs and prevent more than 16,000 tons 
of CO2 emissions (U.S. EPA, Undated). Combined, 
state and local governments across the nation could 
save more than $750 million annually in energy costs 
by purchasing energy-efficient products (Harris et al., 
2004). In addition, energy-efficient product procure-
ment often involves little or no incremental costs, 
since conventional products can be replaced with 
energy-efficient ones on a normal product replacement 
schedule.

2.3.1 BEnEfitS of EnErgy-EfficiEnt 
product procurEMEnt

Government leadership in purchasing energy-efficient 
products for a portfolio of state buildings can produce 
significant energy, environmental, economic, and other 
benefits, including: 

Reduced energy costs ■ . Because energy-efficient products 
require less energy to operate than conventional prod-
ucts, they can reduce facility energy loads and achieve 
energy bill savings on the order of 5% to 10% (LBNL, 
2002). ENERGY STAR-qualified products typically use 
25% to 50% less energy and can offer consumer energy 
cost savings of as much as 90% (U.S. EPA, 2007a; U.S. 
EPA, 2008j). Energy-efficient products can also reduce 
energy costs indirectly, since they do not generate as 
much unwanted heat as conventional products, and 
thus lower cooling loads. Table 2.3.1 summarizes the 
potential energy cost savings of purchasing energy-
efficient products for five product categories. (For more 
information on the energy savings associated with 
specific energy-efficient products, see Table 4.3.1, Rules 
of Thumb in Chapter 4.)

Reduced GHG emissions and other environmental  ■

impacts. Replacing conventional products with energy-
efficient ones can substantially reduce GHG emissions 
and other environmental impacts by decreasing use 
of fossil fuel-based energy. Fossil fuel combustion for 
electricity generation accounts for 40% of the nation’s 
CO2 emissions, a principle GHG, and 67% of the na-
tion’s SOx emissions and 23% of the nation’s NOx emis-
sions, both of which can lead to smog and acid rain, 
and results in emissions of trace amounts of airborne 
particulate matter that can cause respiratory problems 
for many people (U.S. EPA, 2008s). Replacing 100 
conventional light bulbs with compact fluorescent light 
bulbs (CFLs), for example, can reduce nearly 70,000 
pounds of CO2 emissions over a nine-year product 
lifetime (U.S. EPA and U.S. DOE, 2008). Table 2.3.1 

summarizes the potential CO2 emission reductions 
from purchasing energy-efficient products for five 
product categories. 

Reduced maintenance costs ■ . Energy-efficient products 
often have longer lifetimes than conventional products. 
Because energy-efficient products require less-frequent 
replacement, maintenance cost savings over the life-
time of the product can be significant. Reducing the 
number of times a product needs to be replaced can be 
especially important when replacement involves han-
dling valuable or antique items, which can be found in 
many state government facilities. 

Increased economic benefits through job creation and  ■

market development. State and local governments 
spend a combined $50 billion to $70 billion to pur-
chase energy-using products each year (Harris et al., 
2004). Specifying that these funds be used to purchase 
energy-efficient products can stimulate the local econ-
omy and encourage development of energy-efficient 
product markets. According to DOE, half of all energy-
efficient equipment is purchased from local suppliers 
(U.S. DOE, 2004). 

Increased reliability ■ . When an energy-using product 
reaches the end of its usable life and “burns out,” 
there is often a period of inactivity before the product 
can be replaced. Energy-efficient products typically 
experience less-frequent periods of inactivity because 
they have longer lifetimes than conventional products. 
This benefit is particularly important when periods of 
product inactivity can have serious consequences (e.g., 
HVAC system failure in extreme heat conditions) (U.S. 
EPA, 2008x).

Improved occupant health ■ . Some energy-efficient 
products remove sources of indoor air contaminants. 
Energy recovery ventilation equipment, for example, 
can reduce infiltration of air contaminants from out-
doors while significantly reducing HVAC energy loads 
(U.S. EPA, 2003). One study on building performance 
found that the average reduction in illness as a result 
of improving air quality in buildings is approximately 
40% (Carnegie Mellon, 2005).
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taBle 2.3.1 estImateD energy Cost anD Co
2
 savIngs from a sample of energy star proDuCtsa

action

annual 
energy Cost 

savings

annual Co
2
 

savings 
(tons)

lifetime 
(years)

life-Cycle 
energy Cost 

savings

life-Cycle 
Co

2
 savings 

(tons)

replace 5,000 computers and monitors with 
energy star-qualified products and activate 
power management

$400,000 2,200 4 $1,450,000 13,600

replace 10 conventional commercial dishwashers 
with energy star-qualified products

$11,500 400 10 $128,000b 6,000

replace 50 conventional vending machines with 
energy star-qualified products

$7,500 64 14 $79,200 890

replace 100 conventional water coolers with 
energy star-qualified coolers

$3,300 28 10 $26,500 280

replace 50 color laser printers with energy star-
qualified printers 

$660 6 5 $3,000 28

a Figures obtained from calculators on the ENERGY STAR Purchasing & Procurement Web site http://www.energystar.gov/purchasing using 
default settings and an electricity rate of 9.039¢ per kWh. Annual costs exclude the initial purchase price and installation cost. All costs are 
discounted over the product’s lifetime using a real discount rate of 4%.

b Value includes water savings.

2.3.2 pLanning and iMpLEMEntation 
StratEgiES rELatEd to EnErgy-EfficiEnt 
product procurEMEnt

When planning and implementing energy-efficient 
product procurement activities, states can follow many 
of the energy management steps described in Section 
2.1, Energy Efficiency in Buildings. Other key strategies 
include:

Adhere to energy efficiency standards and specifications ■ . 
Many state governments require energy efficiency cer-
tification for the energy-using products they purchase. 
Using established standards streamlines the procure-
ment process and can lead to greater energy benefits, 
since products will be required to meet minimum 
performance specifications. A number of states, such 
as Arizona, California, Pennsylvania, Connecticut, and 
Michigan, require government purchasers to specify 
ENERGY STAR-qualified products. EPA’s ENERGY 
STAR program provides energy efficiency specifica-
tions for more than 50 product categories. For some 
categories where ENERGY STAR specifications do 
not exist, FEMP designates energy-efficient products 
that perform in the top 25% in terms of energy perfor-
mance (FEMP, 2007).8

Aggregate purchases ■ . Some states have reduced pro-
curement costs by designating a particular government 
agency as the coordinating facilitator of all state agency 
purchases, which can enable bulk purchases of energy-
efficient products (U.S. DOE, 2006j). Some states, such 

8 FEMP’s specifications are consistent with ENERGY STAR’s in categories 
where ENERGY STAR specifications exist (FEMP, 2007).

energy star QualIfICatIon

Through the ENERGY STAR program, EPA and DOE develop 
energy performance specifications for more than 50 product 
categories. ENERGY STAR-qualified products typically use 25% 
to 50% less energy and can offer consumer energy cost savings 
of as much as 90% relative to conventional products.

State governments often include requirements in energy-
efficient product procurement policies for purchasers 
to specify products that are ENERGY STAR-qualified. For 
example, Washington, D.C. passed an act in 2004 to amend 
its procurement policy to require agencies to include 
specifications for ENERGY STAR-qualified products in 
solicitations for energy-using products. 

Sources: U.S. EPA, 2006b; U.S. EPA, 2008; LBNL, 2002; Washington, 
D.C., 2004.
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as Wisconsin and Connecticut, allow local govern-
ments to use state government contracts to aggregate 
purchases (Harris et al., 2004).

Borrow from sample procurement language ■ . State gov-
ernments can use model contract language to specify 
energy-efficient products when making purchases. 
Model contract language can be borrowed from other 
government and non-governmental organizations. 
Both EPA’s ENERGY STAR program and FEMP, for 
example, provide general procurement contract lan-
guage for purchases of energy-efficient products (U.S. 
EPA, 2008k; FEMP, 2007).

Combine energy-efficient product procurement with other  ■

LBE activities. Because many energy-efficient products 
have little or no cost premium, energy-efficient product 
procurement can improve the cost-effectiveness of a 
comprehensive LBE program. Replacing conventional 
products with energy-efficient ones on a regular re-
placement schedule can have little additional cost, but 
can reduce the costs of meeting targets for building 
energy performance, green power purchases, and clean 
energy supplies (Harris et al., 2004). Many states have 
incorporated energy-efficient product procurement into 
broader commitments to improving energy efficiency in 
their building portfolios. For more information on im-
proving energy efficiency across a portfolio of buildings, 
see Section 2.1, Energy Efficiency in Buildings.

Create strong links between the Purchasing Department  ■

and Energy, Environment, and IT Department(s). Fos-
tering collaboration between these departments can 
significantly enhance the benefits of energy-efficient 
product procurement activities by bringing together 
individuals with technical expertise in complemen-
tary subjects. Purchasers, who have familiarity with 
vendors and purchasing procedures, can consult with 
energy and environmental staff to identify priority 
energy-efficient products and to quantify the benefits 
of energy-efficient product procurement policies (e.g., 
by using ENERGY STAR product savings calculators). 

Purchasers can also work with staff from IT and facili-
ties management departments who are often responsi-
ble for specifying office electronics and for implement-
ing energy efficiency policies, such as enabling sleep 
modes on office electronic equipment.

Require life-cycle cost analyses ■ . Traditional procurement 
policies sometimes promote methods for assessing 
project cost-effectiveness that encourage the purchase 
of products that have the lowest initial design and 
construction costs. These policies can prevent state 
agencies from purchasing energy-efficient products 
that generate energy cost savings but have higher initial 
costs. Because the life-cycle cost of an energy-efficient 
product is typically less than that of a conventional 
product, many states are requiring agencies to compare 
products using life-cycle cost analyses that account 
for the present value of all costs associated with the 
product (including initial costs, future energy costs, 
and other ancillary costs) over the product’s lifetime. In 
states with mandatory low-bid procurement require-
ments, legislative authority may be required to modify 
procurement policies (U.S. EPA, 2006a). 

Incorporate information on the payback periods of  ■

energy-efficient products into investment decisions. Life-
cycle cost analyses can reveal short payback periods 
(i.e., the length of time required to recoup up-front 
costs) for most energy efficiency investments. Incor-
porating investments with short payback periods into 
a comprehensive energy efficiency upgrade can help 
reduce the overall payback period for the entire proj-
ect. For example, purchasing energy-efficient products 
that reduce supplemental loads, which typically have 
short payback periods, can generate significant energy 
cost savings that can shorten the payback period for 
a building upgrade as a whole. Similarly, behavioral 
adjustments, such as setting thermostats at lower 
temperatures in the winter, can often be implemented 
at no cost yet produce significant savings and reduce 
the payback period of a comprehensive upgrade. Table 
2.3.2, ENERGY STAR Specification Overviews: Energy 
Savings and Cost-Effectiveness, illustrates the payback 
periods for a variety of energy-efficient products.

Train energy-efficient product users ■ . Even as policies 
are put in place to encourage the purchase of energy-
efficient products, their results are not guaranteed. It is 
important to educate purchasers to help them identify 
what products are energy-efficient and track the effec-
tiveness of procurement activities (NACo, Undated).

energy star proDuCt savIngs CalCulators

More than 40 product calculators are available that illustrate 
the cost-effectiveness of selecting ENERGY STAR-qualified 
products. Purchasers can use these tools to quantify the 
financial benefits  of energy efficiency when making the case 
for purchasing energy-efficient products to product specifiers. 

Calculators can be found at: http://www.energystar.gov/index.
cfm?c=bulk_purchasing.bus_purchasing 

Source: U.S. EPA, 2008i.

 Chapter twO  |  Clean energy Lead by example Guide 57

http://www.energystar.gov/index.cfm?c=bulk_purchasing.bus_purchasing
http://www.energystar.gov/index.cfm?c=bulk_purchasing.bus_purchasing


taBle 2.3.2 energy star speCIfICatIon overvIeWs: energy savIngs anD payBaCk perIoDsa

product Category

effective Date 
of Current 

specification

percent energy 
savings Compared to 
Conventional product payback period

appliances

Dehumidifiers October 2006 15% 0 years (typically no retail cost premium)

Dishwashers January 2007 40% 0 years (typically no retail cost premium)b

refrigerators and freezers April 2008 15% 4 years (refrigerators)c

6 years (freezers)d

room air conditioners November 2005 10% Not available

room air cleaners July 2004 45% 0 years (typically no retail cost premium)

electronics

Battery charging systems January 2006 35% 0 years (typically no retail cost premium)

Cordless phones November 2006 55% 0 years (typically no retail cost premium)

Combination units July 2005 30% 0 years (typically no retail cost premium)

DvD products January 2003 60% 0 years (typically no retail cost premium)

external power adapters January 2005 35% 0 years (typically no retail cost premium)

home audio systems January 2003 60% 0 years (typically no retail cost premium)

televisions November 2008 25% 0 years (typically no retail cost premium)

envelope

roof products December 2007 Not available < 4 years

Windows, doors, and skylights September 2005 Not available Not available

lighting

Compact fluorescent lamps January 2004 75% < 1 year

residential-style light fixtures August 2008 75% < 1 year

2 years for recessed cans

office equipment

Computers July 2007 25% — 50% 0 years (typically no retail cost premium)

Copiers April 2007 65% 0 years (typically no retail cost premium)

monitors July 2007 25% 0 years (typically no retail cost premium)

multifunction Devices April 2007 20% 0 years (typically no retail cost premium)

printers, fax machines, and 
mailing machines

April 2007 15% 0 years (typically no retail cost premium)

scanners April 2007 50% 0 years (typically no retail cost premium)

heating and Cooling

air source heat pumps April 2006 5% < 5 years

Boilers April 2002 5% < 1 year
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product Category

effective Date 
of Current 

specification

percent energy 
savings Compared to 
Conventional product payback period

Ceiling fans September 2006 45% 0 years (typically no retail cost premium)

furnaces October 2006 15% < 3 years

geothermal heat pumps April 2001 30% < 5 years for new construction

light commercial hvaC January 2004 5% < 1 year

ventilating fans October 2003 70% 0 years (typically no retail cost premium)

Commercial food service 

Commercial dishwashers October 2007 30% 2 years

Commercial fryers August 2003 15% 2 years (for typical unit)

Commercial hot food holding 
cabinets

August 2003 65% 2 years

Commercial ice makers January 2008 25% — 30% 4 years (for typical unit)

Commercial solid door 
refrigerators and freezers

September 2001 35% 1 year

Commercial steam cookers August 2003 50% 0 years (typically no retail cost premium)

other

Water coolers May 2004 45 % 0 years (typically no retail cost premium)

vending machines April 2004

August 2006 (rebuilt 
machines)

40 % < 1 year

a ENERGY STAR develops performance-based specifications to determine the most energy-efficient products in a particular product 
category. These specifications, which are used as the basis for ENERGY STAR qualification, are developed using a systematic process that 
relies on market, engineering, and pollution savings research and input from industry stakeholders. Specifications are revised periodically 
to be more stringent, which has the effect of increasing overall market energy efficiency (U.S. EPA, 2007d). 

b U.S. EPA and U.S. DOE, 2007c. c U.S. EPA and U.S. DOE, 2007b. d U.S. EPA and U.S. DOE, 2007.

e U.S. EPA and U.S. DOE, 2007d. f U.S. EPA and U.S. DOE, 2008.

taBle 2.3.2 energy star speCIfICatIon overvIeWs: energy savIngs anD payBaCk perIoDs (cont.)
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2.3.3 StatE and LocaL ExaMpLES 
of EnErgy-EfficiEnt product 
procurEMEnt 

Energy-efficient product procurement activities have 
been implemented at the state and local government 
levels using a variety of implementation approaches. 
The following are examples of state and local govern-
ment energy-efficient product procurement activities. 

massachusetts – Environmentally preferable products 
procurement program

The primary goal of the state’s Environmentally 
Preferable Products Procurement Program is to use 
the Commonwealth’s purchasing power to reduce 
the environmental and public health impacts of state 
government and foster markets for environmentally 
preferable products. The program, which covers a wide 
range of products and services (including those that 
reduce energy consumption, contain recycled content, 



minimize waste, conserve water, and reduce the dispos-
al or consumption of toxics), uses statewide contracts 
for environmentally preferable products and provides 
educational assistance and technical expertise to state 
agencies and local governments. It also offers work-
shops to procurement officials and sponsors an annual 
vendor fair and conference. In recent years, the program 
staff have collaborated on a national level with procure-
ment officials and other organizations to pull together 
resources for responsible environmental purchasing.

In FY 2001, the state spent $92.5 million on environ-
mentally preferable products, including approximately 
11,000 computers, 7,600 monitors, 1,200 copiers, and 
120 fax machines. The cost savings from the program 
in 2001 surpassed $544,000, with the savings from 
purchasing energy-efficient office equipment account-
ing for approximately $270,000 (Massachusetts, 2003). 
The overall environmental benefits were substantial. It 
is estimated that the program enabled the state to avoid 
over 4,000 metric tons of carbon equivalent; more 
than 11,000 barrels of oil equivalent; over 60,000 trees 
harvested; and 625,000 feet of fluorescent lamps (Mas-
sachusetts, 2007b).

Web site: http://www.mass.gov/?pageID = 
osdtopic&L = 3&sid = Aosd&L0 = Home&L1 = 
Buy+from+a+Contract&L2 = Environmentally+Pr
eferable+Products+(EPP)+Procurement+Program 
(program)

http://www.mass.gov/Aosd/docs/EPP/EPP%20
Program%20Assessment%20Final%20Report%20
Dec02.doc (2003 Report)

New York City – Energy-Efficient product procurement

Enacted on April 11, 2003, New York City Local Law 
30 requires that energy-using products procured by the 
city be ENERGY STAR-qualified, provided that there 
are at least six competing manufacturers of the EN-
ERGY STAR product. During FY 2002, New York City 
spent $90.8 million for ENERGY STAR-qualified prod-
ucts, consisting mainly of computers, monitors, print-
ers, photocopiers, fax machines, televisions, VCRs, air 
conditioners, and lamps. Local Law 30 was expanded 
by Local Law 119 in 2005, which adds a requirement 
that FEMP water and energy efficiency standards be 
considered in conjunction with ENERGY STAR when 
making purchases (New York City Council, 2007; New 
York City Council, 2005).

Web site: http://www.nyccouncil.info/search/
searchlook2.cfm?SEARCH = NUM.

2.4 green poWer purChases

Purchasing green power for their portfolio of facilities 
is another way state and local governments are leading 
by example. Green power refers to renewable electricity 
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, 1997.9 This subset of renewable energy resources in-
cludes solar, wind, biogas, biomass, low-impact hydro, 
and geothermal resources. Other renewable energy 
resources, such as waste-to-energy and hydropower, 
are not necessarily green power resources, since they 
can have adverse environmental impacts, such as air 
pollution or natural landscape disruption (U.S. EPA, 
2004b; U.S. EPA, 2007h).

States can consider several options for purchasing 
green power. At the point of generation, green power 
can be sold directly to the customer or separated into 
its two components: the physical electricity and the 
technological and environmental attributes. When sold 
directly to the customer, green power is often supplied 
as a fixed percentage of monthly use but can also be 
provided in fixed-quantity blocks (e.g., a 100 kW block 
of green power). When the two components are sepa-
rated, the technological and environmental attributes 
associated with renewable energy are sold as renewable 
energy certificates (RECs) (also known as green tags or 
tradable renewable certificates). The physical electricity, 
no longer “bundled“ with the technological and envi-
ronmental attributes, is sold through the grid indistin-
guishable from electricity generated from conventional 
sources (U.S. EPA, 2007r). RECs can be purchased 
directly from the renewable electricity generator or 

9 January 1, 1997 is the accepted date marking the beginning of the voluntary 
green power market. It is argued that renewable energy generation facilities 
built after this date are the product of increasing market demand for green 
power, rather than the product of regulatory action, such as renewable portfo-
lio standards, that required utilities to use renewable energy.

fIgure 2.4.1 green poWer anD reneWaBle energy
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through several types of REC providers, including 
retail and wholesale REC marketers (e.g., utilities, non-
profits, or other environmental foundations) and REC 
brokers (U.S. EPA, 2004b; WRI, 2003).

Green power premiums vary, with the national average 
green power premium being 2.12¢ per kWh in 2006, 
a decrease of 8% from the 2.36¢ per kWh average in 
2005 (Bird et al., 2007). Green power premiums can 
range as high as 3¢ per kWh, but in many places are 
much lower (U.S. DOE, 2007e; U.S. DOE, 2007f). 

2.4.1 BEnEfitS of purchaSing grEEn 
powEr

By committing to purchasing green power for their 
portfolio of facilities, states can achieve numerous 
energy, environmental, economic, and other benefits, 
including:

Hedge against financial risks ■ . Because green power 
is not as sensitive to market fluctuations and supply 
limitations as fossil fuel-based electricity, purchasing 
green power reduces a state government’s susceptibility 
to fossil fuel price volatility.10 Since green power is pro-
duced from renewable energy sources, it can often be 
purchased at a more stable (and sometimes fixed) price 
over the long term (U.S. EPA, 2004b; NYSERDA, 2003). 

Reduced GHG emissions and other environmental im- ■

pacts. Fossil fuel combustion for electricity generation 
accounts for 40% of the nation’s CO2 emissions, a prin-
ciple GHG, and 67% of the nation’s SOx emissions and 
23% of the nation’s NOx emissions, both of which can 

10 Anticipation of federal and/or state legislation that could impose caps on 
GHG emissions also has the potential to exacerbate the volatility of fossil fuel 
prices (U.S. EPA, 2004b). 

lead to smog and acid rain, and results in emissions of 
trace amounts of airborne particulate matter that can 
cause respiratory problems for many people (U.S. EPA, 
2008s). Using green power, which is produced with 
no anthropogenic GHG emissions, can substantially 
reduce a state’s GHG emissions and other environ-
mental impacts by decreasing use of fossil fuel-based 
electricity.    

Increased regional employment ■ . Purchasing green pow-
er can create and sustain regional jobs, since manufac-
turing, installing, and maintaining renewable energy 
generation systems requires a significant amount of 
effort. To manufacture, construct, install, and maintain 
one MW of solar photovoltaics, for example, approxi-
mately 22 jobs are sustained (Apollo Alliance, 2007). 

Regional and national benefits ■ . State governments can 
help achieve regional- and national-scale energy ben-
efits by increasing the amount of green power in the 
country’s energy portfolio. This reduces dependence 
on imported fossil fuels and diversifies the nation’s fuel 
resources, which can improve the overall robustness of 
the country’s energy systems by reducing dependence 
on a vulnerable, centralized energy delivery infrastruc-
ture (U.S. EPA, 2004b).

2.4.2 pLanning and iMpLEMEntation 
StratEgiES for grEEn powEr 
purchaSing

Key planning and implementation considerations that 
can lead to enhanced effectiveness for green power 
procurement activities include:

epa green poWer partnershIp

The EPA Green Power Partnership is a voluntary program 
developed by EPA to boost the market for green power sources 
that do not contribute GHG emissions to the atmosphere. State 
and local governments participating in the partnership receive 
EPA technical assistance and public recognition.

Through April 2008, two states and seven agencies in other 
states were participating in the Green Power Partnership. In 
addition, more than 80 local governments have committed to 
meeting the partnership’s green power purchase requirements. 

Source: U.S. EPA, 2008l. 

BenefIts of purChasIng reneWaBle energy 
CertIfICates (reCs)

RECs create green power opportunities for electricity  ■

customers in areas that lack access to utility products and can 
create additional supply and cost options for customers with 
access to utility products.

RECs enable customers to maintain existing procurement  ■

relationships with electricity providers.

RECs provide green power opportunities for customers in  ■

leased spaces where control of electricity purchases is retained 
by a landlord.

REC purchasers can specify the green power source type and  ■

location from which the RECs are derived.

RECs often have a lower cost premium than green power  ■

purchased directly from the utility.
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Aggregate purchases ■ . A number of states are aggregat-
ing electricity demand to purchase green power. By 
combining the needs of a number of agencies, state 
they are often able to negotiate lower prices with the 
utility, making green power purchases more afford-
able (U.S. EPA, 2006a). For example, the Maryland 
Department of General Services recently coordinated 
with the University of Maryland system in aggregating 
purchases from 4,300 state accounts, procuring over 
1.4 billion kWh. This effort is expected to save the 
state more than $31.3 million over a two-year period 
(Maryland, 2006).

Combine green power purchases with energy efficiency  ■

upgrades. State governments can reduce the cost of 
meeting green power purchase targets by complement-
ing green power purchases with energy efficiency 
upgrades. Improving energy efficiency in a facility 
reduces electricity loads, meaning percentage green 
power goals can be met at reduced costs.

Require certification for green power products ■ . State 
governments can require that green power products be 
certified as meeting consumer protection and environ-
mental standards. Certification provides assurance that 
green power products reduce a state government’s en-
vironmental impacts. Certification can also verify that 
green power product claims are valid (e.g., with respect 
to the mix of renewable energy resources) and that the 
products have not been repackaged (U.S. EPA, 2006a; 

AWEA, 2004).11 Certification is conferred by a number 
of organizations, including the Green-e Renewable 
Energy Certification Program and the Environmental 
Resources Trust (U.S. DOE, 2007).

Seek fixed-price, long-term contracts ■ . Because green 
power generation requires no fuel input and is not 
subject to fuel price volatility, it comes at a consistent 
cost to the generator, meaning customer prices remain 
relatively stable over time. While short-term contracts 
might offer greater future flexibility, long-term con-
tracts can reduce a supplier’s risk, which often translates 
into reduced rates (U.S. EPA, 2004b; WRI, Undated).

2.4.3 StatE and LocaL ExampLES of grEEn 
powEr purchaSES

Compared to other sectors, state and local govern-
ments (labelled “MUSH” in the figure below) are 
responsible for approximately 58 percent of total green 
power and renewable energy purchases in the U.S.

Figure 2.4.1 totaL u.s. green power and renewaBLe 
energy purChases By seCtor
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This section highlights examples of these activities. 

Connecticut – Green Power Purchases

In September of 2007, through the state’s initial pur-
chase of electric supply via a reverse auction process, 
Connecticut locked in 812 million kWh of supply for 
a two-year period through June of 2009. A subsequent 

11 “Repackaging” refers to the concern that green power can be “repackaged“ 
and sold as a mix of renewable energy that is already injected into the grid 
to satisfy legal mandates (e.g., through renewable portfolio standards) rather 
than to meet consumer demand. Repackaged renewable energy does not 
result in environmental improvement, since it merely sustains the status quo 
(AWEA, 2004). Renewables that are counted toward satisfying mandates may 
not be used to support purchasers’ environmental claims. 

pennsyLvania douBLes green power  
purChase CoMMitMent

on august 29, 2006, pennsylvania Governor ed Rendell 
announced that the state would be doubling its 2003 green 
power purchase commitment, increasing the amount of 
renewable energy as a percentage of overall electricity 
consumed from 10% to 20%. this increase was achieved at a 
premium rate of 0.34¢ per kWh and was expected to annually 
reduce 950 tons of So

2
 emissions, 270 tons of no

x
 emissions, 

and 123,000 tons of co
2
 emissions.

In october 2007, the governor announced that the state 
government had increased its renewable energy purchases to 
nearly 280 million kWh per year, or approximately 28% of the 
state government’s electricity demand. of the 280 million kWh, 
57% is from wind power and 43% is from hydroelectric. the 160 
million kWh drawn from wind resources qualify as green power 
under the epa Green power partnership. 

this commitment is expected to support the development of 
markets for sustainable energy sources, leading to more jobs; 
enhance national security; and reduce the state’s demands on 
natural resources.

Sources: Pennsylvania, 2006; U.S. EPA, 2006d; Pennsylvania, 2007b.



auction for an additional 97 million kWh was held No-
vember 29th for supply beginning in January of 2008. 
The total volume under these contracts for electric 
supply is for 909 million kWh. Under these supply con-
tracts, 17.5 % of the electric supply (not including RPS) 
will be green power from Class I renewable sources. 

Also in 2008, Connecticut conducted a reverse auction 
for electric supply. Contracts locked in for this period 
were for both three and four year periods for a total 
volume of 2.1 billion kWh. Under these supply con-
tracts, 19% of the electric supply (not including RPS) is 
for green power from Class I renewable sources. When 
RPS requirements are factored in, 28% of the electricity 
used by Connecticut State government will come from 
Class I renewable sources, exceeding the 20% goal in 
Governor Rell’s 2006 Energy Vision Plan.

Web site: http://www.ctcleanenergyoptions.com/. 

Maine – Aggregated Purchase Leads to 100% Green 
Power Coverage 

In 2003, the governor’s 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 
more than 800 state agency accounts under one service 
agreement. By March 2007, the state government 
had increased its renewable energy purchase to cover 
100% of power demands. Thirty percent of this total is 
obtained through the statewide renewable energy port-
folio standard, while the remaining 70% is obtained by 
purchasing RECs (DSIRE, 2007).

Web site: http://www.dsireusa.org/library/includes/
incentive2.cfm?Incentive_Code = ME08R&state = 
ME&CurrentPageID = 1&RE = 1&EE = 1.

New Jersey – Aggregated Green Power Purchase

In 1999, the New Jersey Department of the Treasury 
developed a proposal to lower state government energy 
costs by aggregating electricity purchases from the ac-
counts of 178 public agencies in the state, thus enabling 
the group to negotiate lower energy costs through 
competitive bidding in the state’s recently deregulated 
market. At the same time, the governor issued a man-
date that state government agencies obtain at least 10% 
of their power from renewable resources. Combining 
the two initiatives resulted in a purchase of nearly 500 
million kWh of green power over 52 months. This 

quantity of energy covers approximately 12% of the 
overall electricity requirements for the agencies’ facili-
ties. The effort has resulted in an estimated avoidance 
of 168,948 metric tons of CO2 emissions, which is 
equivalent to removing 32,490 cars from the road for 
one year (New Jersey, 2003). 

Web site: http://www.state.nj.us/dep/dsr/bscit/
GreenPower.pdf. 

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 emis-
sions 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) (Montgomery County, 2006; U.S. EPA, 2007i).

Web site: http://www.montgomerycountymd.gov/
Apps/News/press/DisplayInfo.cfm?ItemID = 895. 

2.5 CLean energy suppLy

Clean energy generation technologies, which can have 
significant state, regional, and national benefits, include 
on-site energy generation from renewable sources 
(e.g., wind, photovoltaics, biomass, and hydroelectric 
power systems) and clean distributed generation (DG) 
technologies. Clean DG refers to small, decentralized, 

virginia – soLar power at new state FaCiLities

the governor of Virginia issued executive order 48 in 2007. 
the order established a broad commitment to reducing non-
renewable energy consumption across state government by 
20% by 2010, based on 2006 levels. 

the order proposes a strategy for meeting this goal. Included 
in this strategy is a directive for the state Senior advisor for 
energy policy periodically assess the cost-effectiveness of 
incorporating pV system installations in any roofing retrofit for 
buildings over 5,000 square feet. Where pV system installations 
with a payback period of 15 years or less are feasible, the 
Department of General Services will be required to implement 
the measure. 

Source: Virginia, 2007. 
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grid-connected or off-grid energy generating units, 
such as combined heat and power (CHP) systems, that 
are located at or near user facilities to meet on-site 
energy needs. The benefits of these technologies can be 
significant. For example, a CHP system with a 75% total 
system efficiency can consume up to one-third less en-
ergy than a separate heat and power (SHP) system with 
a total system efficiency of 49% (U.S. EPA, 2007c).12

Many states are leading by example by meeting govern-
ment building energy demands with clean energy gen-
erated on-site. New Mexico and California, for example, 
require new construction of state facilities to include 
on-site energy generation, where possible (California, 
2001; New Mexico, 2005). The Arizona Working Group 
on Renewable Energy and Energy Efficiency has called 
for the governor to require state facilities to produce 5% 
of their own energy needs through renewable sources by 
2012. Utah has produced the Policy to Advance Energy 
Efficiency in the State, which sets a goal of reducing state 
government energy consumption by 2% by 2015 using 
renewable energy generated on-site. In 2007, Oregon 
passed legislation requiring that 1.5% of the total con-
tract price for capital improvements to public facilities 
be spent on solar energy technologies (Oregon, 2008). 

This section describes some of the benefits of gen-
erating clean energy on-site, identifies strategies for 
planning and implementing clean energy generation 
activities, provides an overview of clean energy genera-
tion technologies, and presents several state and local 
government examples. 

12 Based on a 5 MW natural gas-fired combustion turbine CHP system (U.S. 
EPA, 2007b).

2.5.1 BEnEfitS of uSing cLEan EnErgy

By committing to using clean energy supplies for their 
portfolio of facilities, states can achieve numerous 
energy, environmental, economic, and other benefits, 
including:

Hedge against financial risk ■ . As with purchasing green 
power, using clean energy can provide a hedge against 
financial risks because clean energy supplies are not as 
sensitive to market fluctuations and supply limitations 
as fossil-fuel based electricity. Reduced susceptibility 
to market volatility can translate into lower operat-
ing costs (U.S. EPA, 2004b). In addition, generating 
clean energy on-site can sometimes be cheaper than 
purchasing electricity through the grid. For example, 
the electricity from two wind turbines in Hull, Massa-
chusetts is generated at a cost of 3.4¢ per kW, which is 
less than half of the 8.0¢ per kW it would cost the local 
government to purchase electricity from the grid (Hull, 
2008). When inflation and discount rates are taken 
into account, the cost per kWh rises to 5.3¢, still well 
below the cost of purchased electricity (Manwell et al., 
2003). Hull has a municipal electric company, which 
means that it distributes the electricity generated by 
the wind turbines to customers in the town, and does 
not need to sell the electricity to the grid. In towns 
without a municipal electric company, the value of the 
power produced is the selling price of energy. In Hull, 
the value of the power produced is the avoided cost of 
purchasing from the grid (RERL, 2006).

Reduced GHG emissions and other environmental  ■

impacts. Fossil fuel combustion for electricity genera-
tion accounts for 40% of the nation’s CO2 emissions, a 
principle GHG, and 67% of the nation’s SOx emissions 
and 23% of the nation’s NOx emissions, both of which 
can lead to smog and acid rain, and result in emissions 
of trace amounts of airborne particulate matter that 
can cause respiratory problems (U.S. EPA, 2008s). 
Using clean energy can significantly reduce a state 
government’s GHG emissions and other environmental 
impacts by decreasing use of fossil-fuel based energy. 
CHP systems, for example, can reduce CO2 emissions 
by more than 50% compared to SHP systems (U.S. 
EPA, 2007j).

Electricity grid benefits ■ . Using clean energy supplies 
reduces reliance on conventional energy from central-
ized generation sources. Decreasing the amount of 
electricity the regional grid is required to transmit and 
distribute can lower the risk of blackout and reduce 
electricity losses in transmission lines. Clean energy 

generation CapaCity and produCtion

electricity production and consumption (measured in kWh) 
are a function of generation capacity (measured in kW) and 
time (measured in hours). In wind power generation, a system’s 
generation capacity is dependent on a site-specific capacity 
factor, which describes the system’s actual annual energy 
output divided by the annual output if the system is operated at 
full capacity for the entire year. thus, electricity production can 
be calculated as follows: 

Electricity production (kWh) = 
Capacity (kW)  x  Capacity factor  x  Time (hours)

Solar photovoltaic panels typically have capacity factors 
between 0.07 and 0.17. For most wind turbines, the capacity 
factor is between 0.25 and 0.30 (the Hull 1 turbine in Hull, 
massachusetts, for example, operates at 0.27). For most fossil 
fuel power plants, the capacity factor is about 0.28.

Sources: EIA, 2007; AWEA, 2007b; CEC, 2007; U.S. DOE, 2007g.
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supply systems can significantly reduce the amount of 
energy lost in transmission from source to site. Distrib-
uted generation CHP applications, for example, achieve 
effective electrical efficiencies between 50% and 70%, 
as opposed to 33% for conventional fossil fuel powered 
plants (U.S. EPA, 2006e).

2.5.2 pLanning and impLEmEntation 
StratEgiES rELatEd to uSing a cLEan 
EnErgy SuppLy

Key planning and implementation considerations that 
can lead to enhanced effectiveness for clean energy 
supply activities include:

Bundle clean energy supply with energy efficiency im- ■

provements. Energy efficiency activities can reduce the 
cost of meeting percentage clean energy generation 
goals. Increased energy efficiency means less grid-
based electricity is required to supplement the produc-
tion of on-site renewable energy generation systems. 

Complement clean energy supplies with green power  ■

purchases. States can achieve increased GHG emissions 
reduction benefits by complementing on-site renew-
able energy generation with green power purchases. 
Using clean energy supplies can also reduce the cost 
of meeting percentage green power purchase targets, 
since these targets are often based on reducing grid-
based electricity purchases. 

Use the Solar Services Model ■ .13 States can use the solar 
services model to finance solar PV system purchases 
and installations with no up-front cost. Under this 
model, the state signs a long-term (often ten years) 
power purchase agreement with a developer to host a 
PV system on its facility. The developer then pays for 
the design, construction, and installation of the system, 
often arranging for third-party financing through an 
investor. The developer uses revenue from the host’s 
electricity payments to pay off financing debt to the 
investor. The host’s payments are pre-determined and 
are assessed much like a monthly utility payment. The 
state government, as host, benefits from fixed-price 
payments, reduced peak energy costs, and reduced 
GHG emissions at no up-front cost. In addition, under 
the solar services model, the host is not responsible for 
performing or paying for maintenance on the system, 
which is arranged by the developer. Ownership of 
the system can be transferred to the host when the 

13 The solar services model is also referred to as an independent energy 
purchase (IEP). 

developer’s or financier’s costs are recovered (Sandia, 
2007; WRI, 2007).

2.5.3 cLEan EnErgy gEnEration 
tEchnoLogiES

This section provides an overview of renewable energy 
generation and clean DG technologies that can be 
implemented at state government facilities. 

renewable Energy generation technologies 

Wind ■ . Capturing wind energy using on-site turbines 
can significantly reduce grid-based electricity pur-
chases. For example, a 3-kW turbine14 with a 60 to 80 
foot tower installed at a facility with monthly electricity 
costs ranging between $60 and $100 (approximately 
700 kWh to 1100 kWh) could reduce the facility’s 
monthly electricity bill by 30% to 60% [AWEA, 
Undated(c)].15 The national average installed cost for 
wind projects in 2006 was approximately $1,480 per 
kW capacity (U.S. DOE, 2007b). 

Solar ■ . Heat and light from the sun provide abundant 
sources of renewable energy. Solar energy is captured 
using multiple technologies, including: 

Photovoltaics (PV) ■ . PV systems directly convert sun-
light into electricity using solar cells. These systems 
can produce electricity even in the absence of strong 
sunlight. A 10-kW system could produce 15,000 
kWh annually. In a 20,000 square foot office building 
that uses 15.5 kWh per square foot,16 this system 
could reduce grid-based electricity purchases by 
approximately 5%. PV systems are often installed on 
roof tops, making them suitable for urban govern-
ment buildings. Since 2006, California has installed 
more than 4 MW of PV capacity on state facilities. 
In 2008, the state is planning to install as much as 24 
MW additional PV capacity on state facilities (Cali-
fornia DGS, 2008). 

Solar Hot Water ■ . Passive solar hot water technol-
ogy uses sunlight to heat water that is distributed 
throughout a building to provide central or space 

14 “Small wind” turbines (turbines that have capacities of 100 kW or less) 
are often better suited for installation at or near state facilities than large 
utility-scale wind farm turbines, which can reach capacities as high as 3 MW 
[AWEA, Undated(c); U.S. EPA, 2004b].
15 KWh approximations determined using most recent average retail price for 
conventional electricity (9¢ per kWh) (EIA, 2007). 
16 The average annual energy consumption per square foot for an office build-
ing in the United States is approximately 15.5 kWh per square foot (U.S. EPA, 
2007k).
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heating, reducing a building’s reliance on a con-
ventional hot water heater that uses non-renewable 
energy sources (NREL, 2007b; NREL, 2007c).

Solar Process Heating and Cooling ■ . Solar process 
heating technology captures heat from sunlight using 
contained air or fluid as the medium. The captured 
heat is then fanned or pumped throughout a building 
to provide space heating. This technology can also be 
reversed to cool buildings (NREL, 2007a).

Geothermal ■ . Geothermal systems capture the earth’s 
heat for use in generating electricity and providing 
heating and hot water. In direct use applications, water 
is piped underground where geothermal heat produces 
steam, which can be used to produce electricity using 
steam turbines. This type of geothermal application is 
dependent on the availability of adequate geothermal 
reservoirs (reservoirs of water with temperatures be-
tween 68o F and 302o F), most of which are located in 
the western United States. The Idaho state capitol, for 
example, is heated using direct use geothermal technol-
ogy (Idaho, 2008). 

A second type of geothermal technology involves 
capturing the earth’s heat to warm liquid that is then 
pumped into buildings to provide central heating or to 

heat water. In warmer seasons, geothermal heat pumps 
can exchange warm surface air for cooler below-
ground air (U.S. DOE, 2006k). Geothermal heat pump 
systems are installed at shallow depths (sometimes as 
shallow as 4 feet to 6 feet below the surface). Because 
shallow ground temperatures are fairly constant 
throughout the United States, geothermal heat pumps 
can be effective in most locations (U.S. DOE, 2007c).

Biomass ■ . Electricity-producing turbines can be fueled 
by burning biomass (e.g., plant material, wood, agricul-
tural wastes, and manure). In addition, biomass can be 
converted into combustible oil or gas biofuel by heating 
it in an oxygen-free environment, a process that can be 
twice as efficient as burning biomass (U.S. EPA, 2000; 
U.S. EPA, 2004b).

Landfill and Sewage Methane Gas ■ . Fitting landfills and 
wastewater treatment facilities to capture methane, 
which can be combusted to produce electricity, pro-
vides a source of energy from a byproduct that would 
otherwise be wasted. A single methane recovery proj-
ect can produce as much as 4 MW of electricity while 
reducing waste odors and pathogens (U.S. EPA, 2004b; 
U.S. EPA, 2006a). In addition, a 3 MW landfill methane 
project can support more than 70 full-time jobs over 
the course of a year [U.S. EPA, Undated(b)]. 

Municipal Solid Waste ■ . Municipal solid waste (MSW) 
that would otherwise be sent to landfills can be burned 
to produce steam to power electricity-generating 
turbines. There are currently 89 operational municipal 
solid waste energy generation facilities in the U.S. that 
produce a combined 2,500 MW (U.S. EPA, 2006h).17

Low-Impact Hydropower ■ . Hydropower projects capture 
the kinetic energy of moving water to produce elec-
tricity. While hydropower is renewable and produces 
relatively few GHG emissions, hydropower projects 
can have other impacts on the environment, such as 
obstructing fish passage and altering land resources 
by impounding excessive nutrients (U.S. EPA, 2006k). 
The Low-Impact Hydropower Institute (LIHI) confers 
certification on hydropower projects that demonstrate 
minimal impact on the environment (LIHI, 2008).18 

17 While burning MSW can produce energy and reduce waste streams, it is 
important to note that MSW combustion can also produce NOx, SO2, and CO2 
emissions if not rigorously monitored. The EPA Green Power Partnership does 
not recognize electrcity generated from MSW combustion as green power (U.S. 
EPA, 2007l).
18 The EPA Green Power Partnership recognizes only hydroelectricity gener-
ated by LIHI-certified projects.

arizona western arMy aviation training site soLar 
FarM

the arizona Department of emergency and military affairs 
uses a solar farm to supplement its energy usage at the army 
aviation training Site. the $196,000 photovoltaic system 
produces 31 kW of electricity, which has resulted in an annual 
reduction of an estimated 113,000 kWh of electricity that would 
otherwise be purchased from utilities. these savings equate to 
approximately $20,000 in energy cost savings annually. the 
Department estimates that the installation has resulted in a 31% 
decrease in utility costs. 

Sources: Arizona DOC, 2006; Arizona, 2007.

utah soLar power deMonstration

the governor’s Policy to Advance Energy Efficiency in the 
State calls on the state government to establish programs to 
install on-site renewable energy sources to reduce energy 
consumption by 2% by 2015 compared to 2005 levels. the 
governor’s office is currently working in coordination with 
the utah Geological Survey and the State energy program 
to fund a 1.28 kW solar power and demonstration project at 
the Department of natural Resources facility in Salt Lake city. 
Installation of the solar panels was conducted in conjunction 
with a six-day course on the benefits of solar technology.

Source: Utah, 2006.
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Fuel Cells ■ . Fuel cells combine oxygen and hydrogen to 
produce electricity without combustion, resulting in 
fewer GHG emissions. However, fuel cells require a 
continuous stream of hydrogen-rich fuel and can only 
be considered a renewable energy technology if they 
operate on a renewably-generated hydrogen fuel, such 
as digester gas or pure hydrogen generated by solar or 
wind energy generating systems (U.S. EPA, 2004b).

clean distributed generation technologies 

Microturbines ■ . Microturbines are small combustion 
turbines with typical energy generation capacities 
between 25 kW and 500 kW. Microturbines, when used 
in CHP systems, can achieve efficiency levels greater 
than 80% (U.S. DOE, 2006m). 

the CoMBined heat and power partnership

the epa cHp partnership seeks to reduce the environmental 
impact of power generation by fostering the use of cHp. the 
partnership works closely with energy users, the cHp industry, 
state and local governments, and other stakeholders to support 
the development of new policies, programs, and projects and 
promotes their energy, environmental, and economic benefits. 

the partnership provides tools and resources to state and 
local government, industry, and energy users to encourage 
deployment of cHp including a cHp emissions calculator, 
catalog of technology, and cHp and Biomass Funding 
Database.

through april 2008, thirteen state government agencies 
and three local governments were participating in the cHp 
partnership. 

Sources: U.S. EPA, 2006f; U.S. EPA, 2006g.

Gas-Fired Reciprocating Engines ■ . Reciprocating engines 
can generate between 0.5 kW and 6.5 MW of electric-
ity. These engines have low capital costs, are easy to 
operate, have proven reliability, and can be used in 
CHP applications (U.S. DOE, 2006n). 

Combined Heat and Power ■ . Combined heat and power 
(CHP), also known as cogeneration, refers to the 
simultaneous production of electricity and thermal 
energy from a single fuel source. CHP systems consist 
of three primary components: the unit in which the 
source fuel is combusted, the electric generator, and the 
heat recovery unit. CHP systems are differentiated by 
their type of prime mover, or device they use to convert 
fuel into electricity (e.g., microturbines, gas turbines, 
and steam turbine prime movers). Prime movers can 
operate using several kinds of fuel, including natural 
gas, biomass, biogas, coal, waste heat, and oil. 

There are many opportunities for CHP systems at state 
government facilities, particularly:

Public schools and universities ■ . Many states, including 
California, Ohio, Minnesota, and New Mexico have 
installed CHP systems at state university campuses to 
supply campus electric and thermal demands.

Correctional facilities ■ . Correctional facilities are also 
candidates for CHP systems. Numerous correctional 
facilities across the country currently have CHP sys-
tems, including sites in New Jersey and Minnesota. 

Wastewater treatment facilities ■ . Wastewater treatment 
facilities with anaerobic digesters can be strong can-
didate sites for CHP systems. The biogas flow from 
the digester is used as “free“ fuel to generate electric-
ity and power in a CHP system. Because they provide 
critical infrastructure for maintaining public health 
and the environment, power supply disruptions at 
these facilities would have serious consequences. 
Wastewater treatment CHP systems are in place in 23 
states, representing 176 MW of capacity (U.S. EPA, 
2006g). 

2.5.4 StatE and LocaL ExampLES of uSing 
cLEan EnErgy

State and local governments have used a variety of 
approaches to implement clean energy supply activi-
ties. The following descriptions provide state and local 
government examples of using clean energy supplies. 

Oregon – Solar State Buildings

The Oregon Renewable Energy Action Plan, ad-
opted in 2005, contains a number of policy goals and 

Bayonne, new Jersey —soLar eLeCtriCity generation 
in puBLiC sChooL distriCt

In cooperation with the new Jersey Board of public utilities, 
the Bayonne Board of education installed nearly 10,000 solar 
panels at the local high school and eight elementary schools 
that have a combined 2 mW of electricity generation capacity, 
enough to power 200 small homes for 30 years. the $13.2 
million project was made possible in part due to assistance 
from the state’s clean energy program, which provided 
$5.4 million in solar equipment and installation credits. the 
project is expected to save the school district more than 
$500,000 yearly in avoided electricity costs. additional benefits 
include reduced reliance on fossil fuels, reduced pollution, and 
decreased strain on the grid. 

Source: New Jersey, 2006.
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recommended actions for increasing the amount of 
renewable energy in the state. Included in this plan 
are several goals for increasing the amount of renew-
able energy used by state facilities through purchasing 
green power and by generating renewable energy on-
site. Specifically, the plan directed the state Department 
of Energy to pursue opportunities to install solar water 
heating, solar electric, and passive solar technologies at 
all new public facilities. In 2007, the state passed legis-
lation to enforce this activity. House Bill 2620 requires 
that 1.5% of the total contract price of a new facility or 
major renovation be spent on solar technologies. This 
requirement became effective in January 2008, and the 
state Department of Energy has published proposed 
rules to implement the legislation. The rules include 
information on project eligibility, eligible costs, avail-
able solar technologies, use of funds, and reporting 
requirements (Oregon, 2005; Oregon, 2008). 

Web sites:   http://www.oregon.gov/ENERGY/RENEW/
docs/FinalREAP.pdf (Renewable Energy Action Plan)

http://oregon.gov/ENERGY/CONS/PublicSolar.shtml 
(HB 2620 Web site)

California – Solar Technology at State Facilities 

In 2001, the California state legislature passed a bill 
requiring the state Department of Administration, in 
consultation with the State Energy Resources Conser-
vation and Development Commission, to ensure that 
solar energy equipment be incorporated into designs 
for new state buildings and parking facilities beginning 
on January 1, 2003, and that solar energy equipment be 
installed at existing state buildings and parking facili-
ties by January 1, 2007. Legislation in 2007 extended 
these respective deadlines to January 1, 2008 and 
January 1, 2009, respectively. In addition, the governor 

issued an executive order in 2004 calling on state agen-
cies to reduce non-renewable energy consumption by 
20% by 2015 based on 2003 levels through a number of 
energy efficiency and renewable energy activities. The 
implementation plan for this order, the State of Califor-
nia Green Building Action Plan, directs state agencies to 
evaluate on-site clean energy generation opportunities. 

The Department of General Services is coordinating 
efforts to meet the goal of the 2004 executive order. 
Since 2006, the department has directed installations of 
a combined 4.2 MW of PV system capacity. Electricity 
generated by these systems is transmitted directly to 
state facilities under a solar services model agreement 
with the local utility, which owns and maintains the sys-
tems. The state is currently planning installations of an 
additional combined 23 MW of PV capacity beginning 
in 2008. Overall, the state estimates that implementing 
the strategies described in the Green Building Action 
Plan, including developing on-site renewable energy 
resources, will reduce the state’s CO2 emissions by 
500,000 metric tons by 2010, increasing to 1.8 million 
metric tons by 2020 (California, 2001; California, 2004a; 
California, 2004b; California DGS, 2008; DSIRE, 2008).

Web site: http://www.green.ca.gov/factsheets/ 
default.htm  

Massachusetts – Renewable Energy Initiatives

In April 2007, the governor of Massachusetts es-
tablished a goal for the state to achieve 250 MW of 
combined solar PV capacity by 2017. As a first step 
towards achieving this goal, the governor created Com-
monwealth Solar, an initiative to provide rebates to 
residential and commercial electricity customers who 
invest in PV technology. The initiative is expected to 
produce more than 27 MW of PV capacity by 2011. At 
this time, the governor also issued an executive order on 
state government Leading by Example – Clean Energy 
and Efficient Buildings, which established a goal for state 
agencies to obtain 15% of their electricity from renew-
able resources (including green power purchases and 
on-site generation) by 2012, increasing to 30% by 2020. 

To help state agencies evaluate their PV capacity, the 
state Executive Office of Energy and Environmental 
Affairs’ Lead by Example program has developed a site 
selection survey that enables agencies to conduct PV 
feasibility assessments for their facilities. A clean energy 
committee within the Executive Office of Energy and 
Environmental Affairs, including members of the Divi-
sion of Energy Resources, the Division of Capital Asset 

hayward, CaLiFornia —soLar eLeCtriCity generation 
at a university

california State university at Hayward received the 2004 Green 
power Leadership award for installing the largest solar electric 
system at any university in the world. the 1 mW system, which 
is installed on four of the university’s largest buildings and 
covers more than 110,000 square feet, is capable of supplying 
approximately 30% of the campus’ peak energy demand during 
the summer months. the project was enabled by a rebate 
offered by the state public utilities commission for $3.55 
million — half of the cost of the project. the remaining $3.55 
million will be financed over 15 years using the energy cost 
savings generated by the project, which is expected to total 
approximately $200,000 annually. the project is expected to 
reduce the university’s co2 emissions by nearly 8,900 tons. 

Sources: U.S. EPA, 2007p; Energy Services, 2003.
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Management, and the Operational Services Division, 
is providing state agencies with technical assistance in 
achieving the governor’s renewable energy goals. 

Web sites: http://www.mass.gov/dep/energy.htm 
(Renewable Energy Programs)

http://masstech.org/solar/  (Commonwealth Solar 
Initiative) 

http://www.mass.gov/envir/Sustainable/documents/
pv_site_selection_survey.doc (Feasibility Assessment)

Illinois – Environmental Protection Agency CHP 
Activities 

Since 2002, the Illinois Environmental Protection Agen-
cy has been providing technical assistance and support 
for CHP projects throughout the state. The agency, a 
partner in the EPA CHP Partnership, provides local 
governments, businesses, and institutions with assis-
tance in identifying existing CHP projects and resources 
and developing future potential CHP applications. The 
agency has worked with the Midwest CHP Application 
Center and the University of Chicago to develop the 
2003 Illinois CHP/BCHP Environmental Permitting 
Guidebook, which presents guidance for expedited per-
mitting for CHP applicants in the state. The agency was 
also represented on a steering committee that led the 
first statewide CHP conference in 2002. On a regional 
scale, the agency works through the Midwest CHP Ini-
tiative to promote CHP throughout the Midwest.

Web site: http://www.chpcentermw.org/07-02_il.html 

Madison, Wisconsin – Combined Heat and Power at a 
University

In 2003, the governor of Wisconsin announced a pub-
lic-private partnership to build a CHP plant near the 
University of Wisconsin-Madison campus to provide 
150 MW of power and meet the space heating/cool-
ing needs of the university’s facilities. The CHP plant, 
which became operational in 2005, can achieve 70% 

efficiency and reduces energy consumption (compared 
to separate heat and power systems) by 10% to 15%. 
The CHP plant reduces NOx emissions by 80% and 
CO2 emissions by 15%.

The state Department of Administration worked with 
a private electric utility to design a facility that meets 
the university’s needs, provides reliable power for 
residential and commercial businesses in the area, 

Chp at a wastewater treatMent FaCiLity (wwtF)

the albert Lea municipal WWtF takes a normal waste product–
methane–from anaerobic digesters that treat the water and 
uses it to fuel their cHp system to provide thermal and electric 
power onsite. the WWtF uses four 30 kW microturbines to 
generate 120 kW of electricity and 28 mmBtu of thermal energy 
per year, which is used for space heating and to heat the 
facility’s anaerobic digesters. Installed in 2003, the $250,000 
project has an estimated payback of four to six years. 

Source: Midwest CHP, 2005.

Chp at kent state university

Kent State university, a partner in epa’s combined Heat and 
power partnership, has received the ohio Department of 
Development’s award for excellence in energy, as well as 
the 2007 eneRGY StaR cHp award for its operation of two 
generators that supply both power and heat to the university. 

the generators combine to supply 13 mW of electricity, 
matching nearly 90% of the university’s electricity in winter 
months and about 60% of the university’s electricity in summer 
months. Steam recovery units installed with the generators 
capture 60,000 pounds of steam per hour to be distributed 
to campus facilities, providing for 55% of the school’s heating 
demands. 

the system operates at 71% efficiency and achieves a 19% 
energy consumption reduction compared with separate heat 
and power systems. epa estimates that the system reduces co

2
 

emissions by approximately 13,000 tons annually.

Sources: Kent State University, 2005; Kent State University, 2007.

Chp at the university oF texas-austin

Since 1998, campus space at the university of texas-austin has 
increased by over 2 million square feet and energy demand has 
increased by more than 8%. However, due to the university’s 
continual investment in cHp, fuel consumption since that time 
has increased by only 4%. 

the most recent addition in 2004 included expansion of an 
existing natural gas-fired combustion turbine and heat recovery 
steam generator system. With the installation of a 25 mWe 
(megawatts-electric, often distinguished from megawatts-
thermal in cHp applications) steam turbine, the renovated 
system produces up to 61 mWe of electricity, 280,000 lb/hr of 
steam, and 150,000 lb/hr of boiler feedwater. the steam and 
hot water are used for space heating, space cooling, domestic 
hot water, boiler preheat, and process steam in 160 campus 
buildings. 

to maximize efficiency and overall performance, the system 
uses operational management software developed by 
Lightridge Resources. With an estimated operating efficiency 
of 60%, the university of texas at austin’s cHp system 
requires approximately 24% less fuel than typical onsite 
thermal generation and purchased electricity. Based on 
this comparison, the system reduces co2 emissions by an 
estimated 136,000 tons per year. 

Source: U.S. EPA, 2007o.
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and produces fewer emissions than conventional heat 
and power systems. The department negotiated with 
the utility to include the CHP plant development in a 
package of clean energy projects that also included in-
stalling 37 PV fixtures on campus. In addition, the util-
ity agreed to provide additional fuel discounts to the 
state that could yield savings approaching $100 million 
over 30 years (Wisconsin, 2007c; MGE, 2008).

Web site: http://www.mge.com/about/powerplants/
cogen/

2.6 other energy saving 
opportunities

Many states are leading by example by implement-
ing other energy and environmental activities that 

complement the LBE activities described in the pre-
ceding sections. While not always directly intended 
to reduce energy consumption, these activities can 
have secondary energy saving benefits. This section 
describes four of these activities. 

2.6.1 dEmand rESponSE

Demand response refers to changing electricity usage 
from normal consumption patterns in response to 
change in the price of electricity over time. This often 
involves changing electricity use patterns in response to 
utility incentive payments designed to reduce demand 
during times of peak energy use or other times when 
electricity system reliability is uncertain. Participating 
in utility demand response programs can be an effective 
way to achieve energy system reliability benefits and 
reduce energy costs, and several states are saving en-
ergy costs by incorporating demand response activities 
as part of a strategic approach to energy management. 

In 2004, the governor of California issued an execu-
tive order directing state agencies to reduce energy 
consumption in advance of private electricity custom-
ers during electrical emergencies, to help protect 
energy system reliability. As part of this mandate, the 
order directs agencies to work with electric utilities to 
coordinate agency responses to electrical emergencies 
and to participate in utility-based demand response 
programs (California, 2004a; California, 2004b). 

2.6.2 rEducing SoLid waStE and 
rEcycLing

Considerable quantities of energy are consumed to 
manufacture everyday products, such as office paper, 
computers, and ink toner cartridges. Using products 
made from recycled or renewable materials through 
non-energy-intensive methods can prevent unneces-
sary depletion of natural resources and reduce the 
energy required to manufacture new products and 

ConneCtiCut deMand response prograM

In connecticut, the state office of policy and management 
(opm) administers a Demand Response program that 
coordinates demand response activities of eleven state 
agencies. opm works with the agencies to reduce peak 
electrical loads during period of high demand by transferring 
loads to distributed generation equipment and reducing 
non-essential electrical loads. as compensation for reducing 
peak loads, which enables the regional grid operator to avoid 
installing additional infrastructure that would be needed to 
meet demand, opm receives approximately $300,000 quarterly 
from ISo new england, the grid operator, through third-party 
contractors. this payment is allocated to the participating 
agencies for reinvestment in clean energy projects. 

Source: Connecticut OPM, 2008.

MassaChusetts state sustainaBiLity prograM

Recycling is a cornerstone of the massachusetts State 
Sustainability program. In 2004, the state adopted a goal 
of achieving a government recycling rate of 50% by 2010. 
accomplishments under this program include:

Between FY 2000 and FY 2002, the operational Services  ■

Division collected 2.8 million feet of fluorescent lamps, 4,000 
other mercury-containing lamps, 350 pounds of elemental 
mercury, and 160,000 pounds of batteries.

the Bureau of State office Buildings office paper Recycling  ■

program recycled 640 tons of paper in FY 2002, saving over 
10,000 trees. 

the Department of environmental management placed 15  ■

recycling containers next to the dumpsters at the beach 
entrances and heavy-use areas to mitigate contamination from 
improper disposal of non-recyclable materials. about 2,400 
pounds of material were collected with average contamination 
rates reduced to 1%.  

Sources: Massachusetts, 2004; Massachusetts, 2007c. 

reCyCLing – energy reLationship

Recycling one pound of steel saves 5,450 Btu of energy,  ■

enough to light a 60-watt bulb for over 26 hours. 

Recycling one ton of glass saves the equivalent of nine gallons  ■

of fuel oil. 

Recycling aluminum cans requires only 5% of the energy needed  ■

to produce aluminum from bauxite. Recycling just one can 
saves enough electricity to light a 100-watt bulb for 3½ hours.

Source: Pennsylvania, 2007.
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dispose of used ones. Diligent recycling can conserve 
70% to 90% of the energy required to produce products 
from virgin materials. The amount of energy saved 
from recycling one ton of office paper or one ton of 
aluminum cans is equal to 10.2 million Btu and 206.9 
million Btu, respectively (Choate et al., 2005). 

Most states administer programs to purchase recycled-
content products and collect used products to be recy-
cled. In 2005, North Carolina state agencies purchased 
$12 million in recycled-content office paper. This effort 
conserved 115,000 trees, saved enough energy to sup-
ply nearly 900 homes for a year, and reduced CO2 emis-
sions equivalent to removing 915 cars from the road 
for a year (North Carolina DENR, 2005). In Florida, 
the state office recycling program recycled nearly 
235 tons of white paper34% of all paper usedover 
two years. In addition to avoiding 700 cubic yards of 
solid waste, this effort saved the state nearly $7,000 in 
fees for hauling the garbage and earned the state more 
than $9,000 in sales of the salvaged materials (Florida, 
2004). In 2005, state government recycling efforts co-
ordinated by the Pennsylvania Department of General 
Services generated $32,000 in salvaged paper sales and 
$546,000 in salvaged metals sales (GGGC, 2008). In 
Minnesota, 21 of the state government’s largest build-
ings have joined the State Agency Recycling Challenge 
in an effort to achieve a 60% recycling rate in each 
agency. In the month of February 2007 alone, these 
buildings combined to save approximately 200,000 
pounds of recycled material (Minnesota RRP, 2007.).

2.6.3 watEr EfficiEncy

The conveyance, treatment, distribution, and end-
use of water, along with the treatment of wastewater, 
require a significant amount of energy. The energy 
required to pump purchased water for end use is ap-
proximately 0.6 kW per 1,000 gallons distributed (Uni-
versities Council on Water Resources, 1999). Accord-
ing to a 2008 EPA report on the relationship between 
water and energy use, it is estimated that water supply 
and wastewater treatment nationwide require 30 billion 
kWh per year and 7 billion kWh per year, respectively 
 approximately 1% of total annual U.S. electricity 
generation at a cost of $3 billion (U.S. EPA, 2008u).19 In 
California, where the energy intensity of water convey-
ance and treatment is high, water-related energy use 

19 For more information, see EPA’s 2008 report, Water and Energy: Leverag-
ing Voluntary Programs to Save Both Water and Energy at http://www.ener-
gystar.gov/ia/partners/publications/pubdocs/Final%20Report%20Mar%20
2008.pdf. 

constitutes 19% of the state’s annual energy use and 
32% of its annual natural gas use (CEC, 2006).

At the system level, increasing the energy efficiency 
of system operations (e.g., through process improve-
ments, use of efficient pumps and motors) and shifting 
discretionary uses of energy to off-peak times (e.g., by 
increasing water storage capacity) can reduce energy 
consumption. Energy efficiency measures can reduce 
energy consumption in most water systems by 25% 
(Watergy, 2002). In New York, NYSERDA encourages 

epa watersense LaBeL

the epa WaterSense program labels products that meet water 
efficiency and performance criteria. Labeling criteria have 
been established for plumbing fixtures (e.g., toilets and sink 
faucets), landscape irrigation equipment, and other commercial 
products. In general, products that receive the WaterSense 
label are 20% more water-efficient than conventional products.

Source: U.S. EPA, 2007b.

MassaChusetts water ConsuMption reduCtion goaL

Some states have taken the initiative of setting goals for 
reducing state government water consumption. massachusetts, 
for example, has a goal of reducing water consumption by 
15% in state agencies by 2010. the state plans to achieve 
this objective by taking cost-effective steps such as reducing 
outdoor water use through green landscaping techniques, 
replacing old fixtures, inspecting and repairing leaks, and 
identifying options for using reclaimed water. 

Source: Massachusetts, 2004.

CoLorado water Conservation aCtion steps For 
state agenCies

the colorado Greening Government initiative developed 
a list of action steps for state agencies to reduce  water 
consumption, including:

Implementing water efficiency awareness programs. ■

Reducing non-essential water uses, including vehicle washing,  ■

decorative fountains, and routine athletic field watering.

Focusing on restroom water use, which can account for as  ■

much as half of total water demand, by:

Replacing old toilets that use 3.5 gallons per flush (gpf) with  ■
1.6 gpf units.

Installing water-saving aerators on faucets. ■

Installing pressure-reducing valves to reduce consumption. ■

Limiting allowed watering hours to times when evaporation is  ■

lowest (i.e., early morning or later in the evening).

planting drought-tolerant native plants. ■

eliminating once-through cooling systems. ■

Source: Colorado, 2005.
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municipal water, wastewater, and solid waste treatment 
facilities to adopt energy-efficient practices through 
cost-sharing research, business development programs, 
and demonstrations (NYSERDA, 2004b).

At the facility level, states can improve indoor water 
efficiency by installing water-efficient fixtures (e.g., toi-
lets, faucets). Installing water metering and monitoring 
systems, for example, can reduce energy consumption 
by up to 10% (Watergy, 2002). Exterior water con-
sumption reduction strategies include: 

Collecting and using rainwater for landscape irrigation. ■

Planting roof areas to reduce loss of storm water. ■

Increasing reliance on native plant species that are  ■

adapted to the local environment, which can increase 
water efficiency by as much as 50% (U.S. DOE, 2006l).

Altering irrigation schedules to reduce peak demand  ■

(U.S. EPA, 2002). 

Some states have reduced exterior water consumption 
through a technique called xeriscaping that replaces 
water-intensive landscaping materials with locally 
adapted plants, shrubs, mulch, and other materials. Xe-
riscaping efforts at the Colorado State Laboratory are 
expected to save more than 780,000 gallons per year, 
reducing maintenance costs by an estimated $4,000 
annually (Colorado, 2006b). Legislation in Florida and 
Texas requires that the state departments use xeriscap-
ing practices on certain new state construction projects 
(U.S. EPA, 2002). 

2.6.4 trEES and vEgEtation

Trees and vegetation and responsible landscaping prac-
tices can significantly reduce energy consumption by 
moderating exposure to sun and wind. In general, large 
trees or bushes planted close to a building’s side will 
produce substantial energy savings, although benefits 
vary based on orientation, size, leaf cover, and distance 
of trees and vegetation from a building. 

According to EPA, to achieve maximum cooling sav-
ings, deciduous trees should be planted to the east, 
southeast, southwest, and —especially —the west of a 
building to shade wall exteriors (U.S. EPA, 2003b).20 
A joint study by LBNL and the Sacramento Municipal 
Utility District placed varying numbers of trees in 

20 Planting trees to the direct south, however, should generally be avoided, 
since these trees will provide relatively little summer shade and will obstruct 
desired winter sunlight (U.S. EPA, 2007e). 

containers around houses to shade windows and then 
measured their energy use (Akbari et al., 1993). Cool-
ing energy savings ranged between 7% and 40% and 
were greatest when trees were planted to the west and 
southwest of buildings. Another study by LBNL, which 
modeled the effects of trees on homes in various cities 
throughout the United States, suggests that a 20% tree 
canopy would result in annual cooling savings of 8% to 
18% and annual heating savings of 2% to 8% (Huang et 
al., 1990). 

Trees and vegetation can also reduce winter heating 
costs by shielding wind. Trees and large bushes, par-
ticularly evergreens, planted to the north or northwest 
can serve as windbreaks and protect buildings from 
cold winter winds. One study indicates that properly 
placed wind-shielding trees can produce heat energy 
savings of 10% to 15% (LBNL, 2005).

The presence of trees and smaller vegetation in the 
urban environment can also provide energy benefits 
during the summer months through evapotranspira-
tion —the process through which trees and vegetation 
absorb water through their roots and emit water vapor 
through their leaves. Different species of trees can 
process varying amounts of water, ranging from a few 
gallons a day up to several thousand gallons a day. In 
combination with shading, evapotranspiration can 
reduce peak summertime air temperatures by as much 
as 9°F in some regions, which can translate into signifi-
cant energy cost savings (U.S. EPA, 2007m). 

reFerenCes

ACEEE. ■  2003. Energy Efficiency’s Next Generation: 
Innovation at the State Level. Report E031. November. 
Available: http://www.aceee.org/pubs/e031full.pdf. 
Accessed 1/15/2007.

ADEQ. ■  2006a. ADEQ Recognized as First State 
Government Building in Arizona to Receive Energy 
Star Award. Available: http://www.azgovernor.gov/
er/documents/021706_ADEQEnergyStarAward.pdf. 
Accessed 1/12/2007.

ADEQ. ■  2006b. The Arizona Department of 
Environmental Quality Building. Available: http://
www.azdeq.gov/environ/waste/p2/download/
gbbrochure.pdf. Accessed 1/12/2007.

72 Clean energy Lead by example Guide  |  Chapter two



taBLe 2.6.1  Chapter 2: potentiaL LBe aCtivities and Measures: seLeCted resourCes

title description urL

databases

dsire the Database of State Incentives for Renewable energy 
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http://www.dsireusa.org/
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http://www.eere.energy.gov/state_energy_
program/topic_definition_detail.cfm/
topic=115

Best practices resources

epa energy star 
Building upgrade 
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http://www.energystar.gov/index.
cfm?c=business.bus_upgrade_manual 
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environment guide to 
action

epa’s clean energy-environment Guide to action is designed 
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appropriate for them. the Guide to action describes 16 clean 
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http://www.epa.gov/cleanenergy/energy-
programs/state-and-local/state-best-
practices.html
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http://www.epa.gov/cleanenergy/energy-
programs/state-and-local/state-forum.
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guidelines.guidelines_index
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association Center for 
Best practices
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innovations and ensures that all governors are aware of 
these advances by publishing research reports, policy 
analyses, issue briefs, and a variety of other materials on 
timely issues. the center also Hosting policy workshops, 
seminars, academies, and cross-state learning labs across 
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http://www.nga.org/portal/site/nga/menui
tem.50aeae5ff70b817ae8ebb856a11010a0/
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