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Local Clean Energy Best Practices Guide

Part Two:  Clean Energy Best Practices for Local Governments 

Chapter 6:  Energy Efficiency 

Local governments across the county have implemented a number of activities that have significantly improved energy efficiency at the local level. Many of these actions have been used to support broader collaborative energy efficiency activities on the regional, statewide, and national scale. Reducing energy consumption through energy efficiency activities can cost less than generating, transmitting, and distributing energy from power plants and provides multiple economic and environmental benefits. 

This chapter of the Local Clean Energy Best Practices Guide describes actions that local governments can take to improve energy efficiency at the local level in six areas:

· Section 6.1, Energy Efficiency in Local Government Facilities and Operations. Local governments can adopt energy efficiency activities in their facilities and in government operations both within and outside these facilities. Energy consumption reductions in local government facilities and operations can have significant impacts on local government budgets. According to DOE, energy costs can account for as much as 10% of a state or local government’s annual operating budget (U.S. DOE, 2005a). 

· Section 6.2, Energy Efficiency in Affordable Housing. Local governments have many opportunities to improve energy efficiency in the nation’s 1.3 million public affordable housing units.
 A number of local governments support public housing authorities (PHAs) that develop, own, and manage affordable housing units that are directly subsidized by the federal government, while other local governments acquire their own affordable housing units through internal funding. Because utility costs currently make up approximately 25% of the typical PHA’s operating expenses (totaling $1.3 billion annually), the potential benefits of improving energy efficiency in affordable housing are significant (U.S. HUD, 2005).

· Section 6.3, Energy Efficiency in K-12 Public Schools. The potential for school districts to improve energy efficiency in K-12 schools is great. DOE estimates that approximately 25% of school energy expenditures are unnecessary, and that $1.5 billion saved through energy efficiency and conservation measures could be used to purchase nearly 40 million new textbooks annually (U.S. DOE, 2006b).

· Section 6.4, Energy-Efficient Product Procurement. Establishing policies or incentives to encourage procurement of energy-efficient products, such as personal electronics, office equipment, heating and cooling systems, lighting systems, and “green” transportation fleets that use alternative fuels, can significantly reduce the amount of energy consumed in a local government’s facilities and fleets.

· Section 6.5, Energy Efficiency in Municipal Water Utilities. The conveyance, treatment, distribution, and end-use of water, along with the treatment of wastewater, require a significant amount of energy. Nationally, it is estimated that water supply/treatment and wastewater treatment require 75 billion kWh/year(3% of total annual U.S. electricity consumption (Watergy, 2002).
 Improving energy efficiency in municipal water utilities can lead to substantial energy and tax dollar savings.

· Section 6.6, Building Codes for Energy Efficiency. Building energy codes require that new and substantially renovated buildings be designed to meet minimum energy efficiency requirements. Well-designed, implemented, and enforced local government building energy codes can help eliminate inefficient construction practices and technologies with little or no increase in total project costs.

This introduction identifies energy efficiency benefits, measures, and strategies for overcoming barriers to implementation that are common to each section of this chapter. More detail is provided on each topic in the individual sections of this chapter. (Eva, much of the information currently provided in this introduction has greater relevance to the first three sections than the last three; we expect that we will be adding more information to this introduction once we get deeper into the last three sections of the chapter.)
Benefits of Energy Efficiency Activities

The benefits resulting from energy efficiency activities at the local level vary depending on the type and degree of implementation of the activity. In general, energy efficiency activities can have substantial energy, environmental, and economic benefits, including : 

· Demonstrating leadership. Improving energy efficiency in local government and in government-supported entities, such as school districts, public housing authorities, and municipal water utilities, can help raise public awareness about the important energy, environmental, economic, and other benefits of energy efficiency. Increased awareness can lead to broader adoption of energy-efficient practices by local businesses and residences. (More information on how local governments can demonstrate leadership is provided in the individual energy efficiency sections.)

· Achieving substantial energy cost savings. Energy cost savings from implementing energy efficiency activities at the local level can free up funding for additional energy efficiency investments and for other community projects. ENERGY STAR estimates that implementing energy-efficient technologies in existing buildings can produce energy cost savings of 35% or greater (ENERGY STAR, 2004). New and renovated buildings designed using an integrated energy efficiency approach can decrease energy consumption by 30% to 50% or even as much as 75%, depending on the specific design elements (U.S. EPA, 2005a; NREL, 2006). Additionally, DOE estimates that responsible operations and maintenance (O&M) practices can produce energy cost savings ranging between 5% and 20% (U.S. DOE, 2006c). 

· Achieving significant environmental benefits. Increasing energy efficiency at the local level can substantially reduce adverse impacts on the environment through reducing GHG emissions, conserving natural resources, and preventing pollution that would otherwise result from the production of conventional energy resources. According to one study, if a school were to reduce its energy consumption by one-third, it could achieve the following annual emission reductions: 1,200 pounds of NOx, 1,300 pounds of SOx, and 265 metric tons of CO2 (Capital E, 2006).

· Reducing peak energy demand. Reducing demand at peak demand times is not only sensible financially (i.e., due to significantly higher on-peak energy or power demand costs), but improves reliability in the transmission and distribution system. Through its Peak Load Management Program, for example, New York City was able to reduce peak demand in the summers of 2002 and 2003 by 28 MW and 36 MW, respectively (New York City, 2004).

· Increasing economic benefits through job creation and market development. Investing in energy efficiency typically provides an economic stimulus to the local economy and can encourage the development of energy efficiency service markets. According to DOE, approximately 60% of a total energy efficiency investment goes to labor costs and half of all energy-efficient equipment is purchased from local suppliers (U.S. DOE, 2004a). ENERGY STAR estimates that for every dollar spent in local economies, energy efficiency generates $0.57 to $0.84 more economic activity than the payment of energy bills (Hatcher and Dietsche, 2001). Based on findings in Massachusetts in 2002, one study estimates that for every $400,000 invested in energy efficiency, six short-term jobs and one permanent job are created (Massachusetts DOER, 2004; Capital E, 2005). In California, the California Energy Commission (CEC) estimates that paying for building energy efficiency investments can generate 4.17 more jobs each year than can paying for utility services (CEC, 1993).

· Other benefits. According to ENERGY STAR, every dollar invested in energy efficiency measures in buildings can produce between $2 and $3 in increased building asset value (ENERGY STAR, 2004).

Energy Efficiency Measures

A broad range of energy efficiency measures can be implemented at the local level.  This section describes different types of measures that can be implemented in both new and existing facilities. 

Energy Effiiency Measures in Existing Facilities 

Local governments can implement a broad range of energy efficiency measures in existing facilities. These measures can generally be categorized as following:

· Behavioral changes. Simple energy conservation measures, such as turning off unused lights or lowering thermostat temperatures in the winter and increasing thermostat temperatures in the summer, can have significant energy consumption and energy cost benefits. These measures typically have little or no implementation costs.

· Lighting system retrofits. Energy demands for lighting constitute 25% to 30% of total energy use in commercial buildings (ENERGY STAR, 2004). A number of local governments have retrofitted existing inefficient lighting systems with new systems that incorporate efficient technologies, such as compact fluorescent light bulbs (CFLs), automatic occupancy sensors, and light-emitting diodes (LEDs).  Other local governments have taken measures to increase the use of natural daylight in local government buildings, a measure that can reduce a building’s total electrical energy use by up to 40% (Flex Your Power, 2006a). 

· Heating, ventilation, and air conditioning (HVAC) retrofits. According to DOE, HVAC energy demands constitute between 40% and 60% of total energy consumption in commercial buildings (U.S. DOE, 2006a). A number of local governments have implemented energy efficiency measures that significantly improve the performance of building HVAC systems. For example, in Colton, California, retrofitting the air-conditioning system in the City Hall resulted in annual energy savings of 260,000 kWh (Flex Your Power, 2003a).

· Upgrades to building envelope. Minimizing outside air penetration through doorways, roofs, walls, and windows can reduce energy consumption that would otherwise be required to moderate indoor temperature. A number of local governments have begun implementing building envelop upgrades. In Denver, Colorado, for example, the city retrofitted windows in several municipal fire stations, which resulted in a 10-fold increase in energy efficiency (U.S. Mayors, 2006).

· Installation of energy management systems. Energy management systems provide automated monitoring of energy-consuming building systems. Energy management systems can reduce a building’s overall energy use by approximately 10% (Energy Design Resources, 2006a). The ENERGY STAR Building Upgrade Manual cites a study by the Energy Systems Laboratory of Texas A&M University that shows that approximately 80% of energy savings achieved through building retro-commissioning come from optimizing building energy control systems (ENERGY STAR, 2004).

· Water conservation measures. The conveyance, treatment, distribution, and end-uses of water, along with the treatment of wastewater, require a significant amount of energy. A number of local governments have adopted water conserving practices that, in addition to reducing demand on limited water resources, reduce energy consumption. Indoor low-flow plumbing fixtures, such as waterless urinals, can reduce water consumption by as much as 30% (U.S. GBC, 2006b). In Albuquerque, New Mexico, water conservation activities - including meter retrofits, xeriscaping (a form of landscaping that emphasizes using vegetation that requires little water to supplement its natural intake), efficient irrigation, installation of low flow fixtures, and water reuse - have resulted in a 33% reduction in city water consumption since 1994 (Albuquerque, 2007). 

· Other energy efficiency measures. Extreme heat in the summer, and extreme cold in the winter, can substantially inflate a building’s energy consumption. According to the DOE, peak energy demand for air conditioning increases by 1.5% to 2% for every 1°F increase in temperature in cities with populations of 100,000 or more (Akbari et al., 1992). Trees and vegetation and responsible landscaping practices can significantly reduce building energy consumption by alternately blocking unwanted sun in the summer and allowing sun in the winter, in addition to providing a winter wind shield. 

Table 6.1, Measures for Increasing Energy Efficiency in New and Existing Buildings, provides examples of measures that can be implemented in both new and existing facilities, along with associated savings (kWh and/or $).  

	Table 6.1 Measures for Increasing Energy Efficiency in New and Existing Facilities

	Measures
	Savings (kWh and/or $)

	Behavioral Changes

	Turn off idle office equipment/activate energy saving mode.
	If left on overnight and throughout weekends over the course of a year, a single computer monitor can add $30 or more to an annual energy bill.a

	Turn off lighting and equipment in unoccupied areas, especially after hours.b
	Not available.

	Unplug equipment with remote controls such as televisions and VCRs, since they still use power when turned off or in standby mode. Consider purchasing power strips, which can be turned off each night.c
	Not available.

	Reduce temperature when a building or building areas are unoccupied.
	For each degree a thermostat setting is lowered, a heating cost reduction of 1% to 2% can be achieved.d

	Lower thermostat settings at night. Setting the controls higher than usual in the summer, or lower than usual in the winter, can also save energy.e
	By reducing the temperature by 10°–15° for 8 hours, you can save about 5%–15% annually on heating(a savings of as much as 1% for each degree if the setback period is 8 hours.

	Schedule group activities in the area with the least energy use, and schedule evening meetings in areas that can be heated and cooled individually. This may include offering a workstation for staff working after hours so they do not need to heat or cool large spaces on a weekend.f
	Not available.

	Teleconferencing and teleworking can reduce energy use and save travel costs.
	One study by the Metro Atlanta Telecommuting Advisory Council indicated that in 2001, businesses could save approximately $14,000 annually for each teleworking employee.g

	Lighting System Retrofits

	Replace all existing incandescent lighting fixtures with ENERGY STAR compact fluorescent fixtures. 
	Compact fluorescent bulbs provide the same amount of light, but use 75% less energy and last up to 10 times longer.h

	Periodically clean existing lighting fixtures. 
	This practice can boost fixture light output from 10% in clean environments to more than 60% in especially dirty areas.i

	Measure existing light levels to ensure that proper illuminance levels are provided for the tasks being performed in the space (the Illuminating Engineering Society of North America issues recommended illuminance levels for specific tasks).j
	Not available.

	Install occupancy sensors.k 
	Properly calibrated occupancy sensors and photocells can reduce a building’s lighting system energy consumption by 50%.i

	Use photocells and dimming ballasts to save energy in non-daylight areas through lumen maintenance control.i
	Not available.

	Install high performance T8 lighting systems. High performance T8 (meaning “tubular,” 8 x .125 inch diameter) fluorescent lamps are narrower and more efficient than T12 lamps (12 x .125 inch diameter). High Performance T8 systems can save up to 20% more than a standard T8 system, and up to 40% more than a T12 system.
	Replacing a single 43-watt T12 lamp with a 25-watt high performance T8 can produce annual energy savings of $4.05 per fixture (based on 3,000 hours of annual use).l

	Upgrade all incandescent and fluorescent exit signs to LED light sources. 
	Estimated total savings (energy and maintenance) from replacing exit signs with two incandescent bulbs can be as high as $67 per fixture annually.m

	Maximize the use of natural light where possible.n
	Not available.

	Replace existing parking lot lighting with high-intensity fluorescent technology.k
	Not available.

	Replace light bulbs in groups, rather than individually. 
	This can result in an overall lighting system maintenance budget savings of 25%.i

	HVAC Retrofits

	Keep heating and cooling coils clean and avoid obstructing them with objects such as boxes, baseboards, and file cabinets.i

	Not available.

	Apply spectrally selective Low-E coating to window glazing. Low-E coating can reduce heat loss in the winter as well as solar gain in the summer by reducing the solar heat gain coefficient of a window.o 


	Not available.

	Clean or replace filters regularly. 


	Tuning filters, coils, or other heat exchange components can result in energy savings of up to 10% of annual heating and cooling costs.i

	Keep outside units free from leaves or other debris that might obstruct ventilation.f 
	Not available.

	Monitor stack temperatures on fossil fuel boilers. If the stack temperature is more than 400° above the boiler room temperature, schedule the boiler for a tune-up.f
	Not available.

	Install and calibrate controls to measure the temperature of outside air; these controls can adjust boiler water temperature to optimize heating system efficiency by reducing water temperature to the minimum required to provide heat satisfactorily.k 

	Tuning energy management system controls can result in energy savings of up to 30% of annual heating and cooling costs.i

	Install a combined heat and power (CHP) system, which will provide onsite electricity and thermal energy (such as steam, hot water, chilled water or process heat).
	Not available.

	“Pre-cool” buildings by allowing cool outside air to ventilate each night. 
	Heating and cooling energy cost savings from this measure can range from 5% to 18% for a typical office building.i

	“Right-size” building fan systems by installing equipment that supplies exactly the energy needed to heat and cool a building, since oversized equipment can lead to significant wasted energy. 
	This measure can reduce heating and cooling energy consumption by up to 50%. Installing variable-speed drives on fan motors can lead to further energy consumption reductions.i

	Set thermostat no lower than 78o in the summer and no higher than 68o in the winter. 
	For each degree higher in the summer, or lower in the winter, energy cost savings can be as high as 5%.w

	Replace an inefficient chiller with a new high efficiency one.
	This measure can result in an heating and cooling energy consumption reduction of 15% to 50%.i

	Repairs to Building Envelope

	Install windows with low U-values to provide better insulation. U-value describes a product’s ability to prevent heat from escaping. The lower the U-value, the greater a product’s resistance to heat flow and the better its insulating capability. Low-emittance glazing can be used to lower a window’s U-value.o A U-value of 0.35 or less is recommended for colder climates.q
	Not available.

	Install insulating products with high R-values. A product’s R-value describes its relative ability to resist heat infiltration. The higher the R-value of a product, the higher its resistance to heat flow.o
	Not available.

	Minimize the amount of air infiltrating the building envelope by caulking and sealing all faults and fixtures. The National Association of Architectural Metal Manufacturers recommends infiltration rates per unit of exterior wall not to exceed 0.06 cubic feet per minute per square foot.i 
	Reducing infiltration can result in energy cost savings of up to 5% of a building’s annual heating and cooling costs.i

	Encourage the use of revolving doors, if available.o
	Not available.

	Install an ENERGY STAR reflective roof. 
	This measure can result in overall cooling energy consumption reductions as high as 50%, with peak cooling demand reductions of up to 15%.i

	Energy Management Systems

	Re-commission an existing energy management system.
	Approximately 80% of energy savings achieved through building retro-commissioning come from optimizing building energy control systems.i

	Install an energy management system to provide automated monitoring of energy-consuming building systems.
	Energy management systems can reduce a building’s overall energy use by approximately 10%.x

	Water Conservation

	Arrange for a hot-water boiler tune-up, and consider treating heating water to prevent fouling (i.e., the buildup of film that impedes heat transfer), which can reduce energy efficiency. 
	Retro-fitting an inefficient boiler system can result in boiler energy savings of 10% to 30%.i

	Correctly size pumps to accommodate lower maximum loads, ideally by replacing oversized impellers (the rotating component that conducts energy from the motor to the fluid being pumped) in existing centrifugal pumps.s 
	Not available.

	Install variable-speed drives (VSDs) to ensure that pumps are performing at maximum efficiency at part-load conditions. 
	In a system with a VSD, a load reduction that results in a 10% reduction in motor speed can reduce pump energy consumption by 27%.s

	Install water-saving fountains, faucets, toilets, and other plumbing fixtures. 
	Installation of water-efficient equipment can reduce water consumption by as much as 30%.h

	Control the use of outside watering for landscaping purposes.k
	Not available.

	Set domestic hot water temperature at 105o F or less.r
	Not available.

	Other

	Purchase ENERGY STAR-qualified products, which include such standard office appliances and equipment as computer monitors, copiers, printers, refrigerators, and vending machines.t 
	ENERGY STAR-qualified products typically consume about 50% as much energy as non-qualified products.i

	Install ENERGY STAR-qualified energy management devices on vending machines. A soft drink vending machine uses approximately 3,750 kWh annually.u
	The value of energy savings resulting from these devices can be as high as $150 annually.v 


	Eliminate all unnecessary hot plates, coffeepots, and other small appliances in the work area.f
	Not available.
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j. IESNA, 2006. 
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m. Focus on Energy, 2002.

n. U.S. DOE, 2006e. 
o. U.S. DOE, 2005c. 
p. U.S. DOE, 2004b. 
q. U.S. DOE, 2006f. 
r. Flex Your Power, 2003a.
s. ENERGY STAR, Undated(a). 
t. ENERGY STAR, 2006b. 
u. Department of Public Utility Control, 2006.

v. USA Technologies, 2007.

w. PGE, 2007.

x. Energy Design Resources, 2006a.


Energy Efficiency Measures in New and Renovated Facilities

Local governments can incorporate a range of energy efficiency measures into designs for new and renovated facilities. Additionally, the new and renovated facility planning and design processes offer opportunities to integrate other energy and environmental measures that can produce significant benefits. Energy efficiency measures in new and renovated facilities can be categorized as follows:

· Energy-efficient new and renovated building design. A number of local governments, such as Baltimore, Maryland and Salt Lake City, Utah, have established policies requiring that new buildings and major renovations be designed in accordance with specific energy efficiency performance standards (Baltimore, 2005; Salt Lake City, 2005). Some local governments, such as Philadelphia, Pennsylvania, have developed their own high performance standards and guidelines for new buildings and/or major renovations (Philadelphia, Undated). 

· Green Building Design. The planning, design, and construction process for new and renovated buildings provides opportunities to incorporate measures that have significant energy (including energy efficiency and renewable energy), environmental, health, and economic benefits. A number of local governments, such as Scottsdale, Arizona, New York City, and St. Paul, Minnesota, have adopted policies that require designs for new city-owned buildings to meet specific criteria for energy consumption, land use, water efficiency, material conservation, and indoor health (Scottsdale, 2005; New York City, 2005; St. Paul, Undated). 

Table 6.2 provides a more detailed list of sample green building measures categorized according to three integrated design strategies: minimizing energy load, using energy-efficient systems, and incorporating energy-efficiency operations and maintenance (O&M) practices. The measures highlighted in this table can be used in conjunction with the measures for increasing energy efficiency in existing buildings identified in Table 6.1, Measures for Increasing Efficiency in New and Existing Facilities.

	Table 6.2 Green Building Measures

	Minimize Energy Load

	Building Location 
· Design buildings to suit contours of the land instead of modifying the land to suit the building.f
· Locate building so that deciduous trees block summer sun and evergreens block winter wind.c
Building Orientation 
· Orient building to maximize direct sunlight and minimize thermal loss from infiltration of winds.a
Daylighting 
· Incorporate an atrium or courtyard in the center of the building to draw light into the interior.g
· Use light shelves and low partitions to allow natural light to reflect further into the building.h
Envelope 
· Improve building insulation by sealing all entrances and installing revolving doors if possible.b
· Specify window glass with appropriate emissivity thermal resistance values.e
· Choose enclosure systems that perform well in varying seasonal conditions.f
Floor Plan 
· Configure occupied areas to reduce reliance on mechanical air flow and allow occupants the ability to regulate their personal comfort within a determined comfort range.a 

Landscaping 
· Plant roof areas to reduce discharge of stormwater and decrease the heat island effect.a
· Plant or cultivate indigenous vegetation to improve cooling and conserve water.d

	Use Energy-Efficient Systems

	Automated Controls
· Install an energy management system to control the activity, operating hours, and set points of HVAC components. Energy management systems can save from 5% to 20% of energy consumption by each unit controlled.m 
· Enable control of individual workstations as opposed to large uniformly lit interior areas.f
· Install automatic controls or dimmers to adjust electric lighting to supplement natural lighting.a
HVAC
· Preserve a relative humidity of 30% to 70%. Air containing less than 20% relative humidity is considered to be below the normal comfort level. Humidifying buildings in cold climates through the winter can have positive effects on occupants’ health.i 
· Set thermostat no lower than 78o in the summer and no higher than 68o in the winter. For each degree higher in the summer, or lower in the winter, energy cost savings can be as high as 5%.m
Lighting
· Ensure efficient lighting density by adopting low ambient lighting enhanced by task lighting.a 

	Incorporating O&M Practices that Ensure Continuous High Performance

	Education
· Educate occupants of opportunities for behavioral changes that can have energy efficiency benefits. Simple changes such as turning off lights and equipment when not in use, dressing appropriately for the seasons, and minimizing use of personal electrical equipment, can have significant direct impacts on energy consumption and can help building managers implement energy efficiency measures.

Equipment
· Specify energy-efficient (ENERGY STAR-qualified) office equipment.n
Maintenance
· Choose construction materials and interior finish products with zero or low emissions to maintain optimal indoor air quality. Some building materials and cleaning/maintenance products emit toxic gases, such as volatile organic compounds and formaldehyde, which can have a detrimental impact on occupants' health and productivity.o
· To maintain optimal indoor air quality, wall-to-wall carpeting should be minimized and the use of carpet adhesives eliminated.p
· Purchase healthy and environmentally preferable cleaning products.a
Schedules
· Consider adjusting or reducing a building’s operational hours to minimize energy use, especially during peak hours, when possible.k According to ENERGY STAR, reducing just one hour of operation out of every 12 will reduce energy costs by approximately 8%.l
Water Conservation 
· Collect and use graywater for use in wash closets and urinals.a 

Waste Management
· Appropriately store and dispose of hazardous waste during construction, operation, and de-commissioning.q 

	Other Measures for Minimizing Environmental and Health Impacts in Green Buildings

	· Use sustainable building materials that have been and can be recycled.r
· Use prefabricated components when available and appropriate.f 

· Re-use existing buildings wherever possible and design buildings for future usage flexibility.f
· Use building materials that have been produced in the least energy intensive manner.a
· Encourage manufacturers to ship their product using reusable, recyclable, returnable, or recycled content packaging.q

	a. New York City, 1999. 
b. University at Buffalo State University of New York, 2004. 
c. U.S. EPA, 2007a. 
d. U.S. EPA, 2007b. 
e. U.S. DOE, 2004b. 
f. GGGC, 2006. 
g. WBDG, 2007. 
h. Energy Design Resources, 2006b.
i. Energy Design Resources, Undated(b).
j. Energy Design Resources, Undated(d).

k. U.S. DOE, 2001b.

l. ENERGY STAR, Undated(s)

m. PGE, 2007.

n. ENERGY STAR, 2007. 
o. California, 2007. 
p. U.S. DOE, 2001c. 
q. Minnesota, 2001.
r. Zeigler, 2003.


Implementation Issues

Implementing energy efficiency measures alone will not necessarily guarantee that a building will achieve its intended energy efficiency goals. In order to ensure that energy efficiency measures will help a building meet its targets, local governments can employ tools that will enable them to predict and monitor a building’s performance. The new building design and existing building retrofit processes offer a number of opportunities to ensure energy-efficient performance. For additional resources and tools that can be used to implement energy efficiency measures in new and existing buildings, see Figure 6.1, The ENERGY STAR Program on page 18.

Ensuring Energy-Efficient Performance in New Buildings

When designing new facilities or performing major renovations on existing ones, many local governments have elected to use consistent design standards. Design standards can be borrowed from a consensus-based national standard, such as the ASHRAE 90.1 Standard or the U.S. Green Building Council (USGBC) Leadership in Energy and Environmental Design (LEED) rating system.  
While using design standards can be a helpful strategy for implementing energy efficiency measures in new and renovated buildings, not all design standards guarantee energy-efficient performance. Similarly, buildings designed to exceed energy code will not necessarily achieve superior energy efficeincy, since code only accounts for certain components in a building and does not predict whole building performance. Studies conducted by the New Buildings Institute and others have shown that exceeding building codes is not a guarantee of future energy performance (ENERGY STAR, 2006a).


The ENERGY STAR Target Finder is one tool that local governments can use to link building design with energy performance [ENERGY STAR, Undated(p)]. This tool allows architects and other design team members to establish an energy performance target for new and renovated design projects. Target Finder is based on EPA’s national energy performance rating system, which focuses specifically on building energy performance to rate the performance of buildings on a scale of 1 to 100 relative to similar buildings nationwide. By entering a project’s estimated energy consumption, Target Finder users can generate an energy performance rating that allows for comparisons with the performance of similar existing buildings. Building designs that are projected to obtain a rating of 75 or higher in the EPA rating systems are eligible to receive the “Designed to Earn the ENERGY STAR” recognition.

The magnitude of benefits from including energy efficiency measures in new and renovated building designs depends on the aggressiveness with which they are implemented. Local governments can further improve performance through a process called commissioning. Commissioning is a systematic quality assurance process tailored to a specific building’s use and design that ensures a new building will operate as intended and achieve established design goals. The commissioning process begins in the early design phase and continues through the construction and early operation period. 

Ensuring Energy-Efficient Performance in Existing Buildings

Once energy efficiency measures are implemented and a building is commissioned, local governments can use energy efficiency performance ratings to verify that the measures actually improve a building’s performance. Rating building performance helps local governments ensure that energy efficiency goals are met. 

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 buildings types, such as offices, courthouses, hospitals, and schools, local governments can use Portfolio Manager to rate the performance of buildings on a scale of 1 to 100 relative to similar buildings nationwide, based on EPA’s national energy performance rating system. This tool enables local governments to assess their own facilities in terms of energy performance and to identify their best energy efficiency opportunities. Facilities achieving a rating of 75 or greater are eligible to apply for the ENERGY STAR label.  

As a building is used over time, equipment and system efficiency may decrease and structural modifications may alter how a building functions. This can significantly decrease building performance. When major renovation or new construction is not feasible or appropriate, incrementally improving the existing building envelope and various building operations systems (e.g., lighting, plumbing, ventilation) in the correct sequence can result in restored or increased performance, as well as long-term operating and capital savings.
 Through this process, known as retro-commissioning, commissioning authorities identify potential low-cost O&M improvements that will either restore a building’s performance to match its original intentions or modify its performance to suit its new purpose. 

To ensure consistent performance, local governments can use a continuous commissioning approach rather than waiting until building performance declines before retro-commissioning. Continuous commissioning begins with identifying and fixing HVAC and comfort problems, but continues by monitoring and analyzing building performance data obtained from permanently installed metering equipment [Energy Design Resources, Undated(c)]. 

A comprehensive study conducted by the Lawrence Berkeley National Laboratory (LBNL) estimates that commissioning a new building can produce energy savings of between $0.02 and $0.19 per square foot. Retro-commissioning, because it targets aging or inefficient equipment and systems, can produce energy savings of roughly $0.11 to $0.72 per square foot (Mills et al., 2004).
 



Strategies for Overcoming Barriers to Implementation

A number of barriers can inhibit decision-makers from undertaking cost-effective energy efficiency activities at the local level. Being able to address and overcome these barriers is an important part of successful implementation. Examples of strategies for overcoming barriers to implementation include:

· Engaging high-level support. Involving the mayor or other high-level officials can provide key support in mobilizing resources for energy efficiency activities. Additionally, incorporating goals for facility energy efficiency into a mayor’s or comparable administrative official’s policy can help bolster a program’s visibility. If the mayor is not the originator of an energy efficiency initiative, it is important to engage his or her support, since higher-level backing can be critical for gaining support for the activity.

· Engaging agency-level support. It is particularly important to engage agency-level support when implementing energy efficiency activities in local government facilities and operations. Strategies for engaging agency-level support can include recognition and rewards for state entities and individual managers who succeed in establishing successful programs. Asuza, California, has engaged agency-level support by requiring each city department to elect an energy coordinator to design projects tailored to the department. Additionally, each department is awarded the money it saves through conservation measures (Flex Your Power, 2003a).
· Clarifying benefits of energy efficiency. The benefits of energy efficiency are not always obvious to local officials, staff, business owners, or other stakeholders. Reporting the benefits of energy efficiency in terms of dollars saved or GHG emissions avoided can help enhance the efficacy of promoting energy efficiency activities.  

· Considering multiple financing options. Financial resources in local governments are often stretched thin. Energy efficiency activities may compete with many other programs for scarce investment resources, making it difficult to fund even the most cost-effective activities. However, using a combination of various financing options may alleviate budgeting constraints. It is important to note that in the long run, cost-effective energy efficiency activities can help extend limited financial resources. (For more information on financing opportunities for local energy efficiency activities, see Chapter 4, Funding Mechanisms.)

· Sharing information. Successful implementation of energy efficiency activities can require a considerable amount of information and technical expertise. Many local governments have addressed this need by assembling extensive sources of information for a range of energy efficiency activities and sharing this information with other local governments. Additionally, many local governments have worked with each other and with their states to obtain resources and information on other governments’ experiences.  

· Improving coordination between local government departments. Coordination between departments whose staffs possess particular technical expertise in different energy-related fields (e.g., maintenance and operations, environment, economics) can substantially enhance the overall performance of an energy efficiency activity. A number of local governments, such as Portland, Oregon, have opted to create new governmental entities, such as “sustainability offices,” to coordinate cross-office responsibilities (Portland, 2007). 

· Modifying purchasing rules or developing standard agreements for sharing or retaining energy savings. Budget policies sometimes require savings from energy efficiency activities to be deducted from an agency’s or department’s budget and transferred to the general fund, rather than benefiting the agency or department. Local governments can sometimes overcome this barrier by revamping purchasing rules and developing standard agreements and protocols for sharing or retaining energy savings. The Colorado Springs School District 11 in Colorado Springs, Colorado, for example, has returned approximately $500,000 since 1999 to schools that have reduced energy consumption (Buildings, 2007). 

Additionally, energy efficiency investment decisions are sometimes constrained by requirements to use a least first-cost approach (which focuses on initial costs) rather than a life-cycle cost approach (which considers all costs over the life of the product). When mandatory low-bid requirements are in place, authorization may be required to modify procurement regulations to require life-cycle costing.

· Integrate multiple energy efficiency activities. By combining compatible energy efficiency activities, local governments can enhance the benefits of improving energy efficiency. This can occur, for example, when local governments use energy-efficient product procurement activities to supplement energy efficiency measures in new or existing buildings. The load-reducing effects of using energy-efficient products means that load-sensitive energy efficiency measures, such as HVAC system retrofits, can be implemented at lower costs, since smaller, less costly retrofits will be sufficient to meet the building’s energy demands. 

· Address split-incentives. Split incentives involve situations where the economic benefits of energy efficiency do not accrue to the person who is implementing the activity. Split-incentives may arise when local governments rely on building occupants or private landowners to implement energy efficiency activities. Local governments can address the building occupant split-incentive barrier by improving communications and outreach activities. When dealing with private landowners, from whom local governments may lease property, the split-incentive barrier may be addressed by setting up an “award” system that allows the owner to receive a share of the energy cost savings. Such “awards” are sometimes used in the affordable housing sector, where local governments have offered to waive development fees for landowners and developers who agree to build energy-efficient affordable housing units.
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Energy Cost Savings in K-12 School Districts


According to DOE, a 4,000-student K-12 school district that incorporates energy efficiency measures and energy conservation practices can reduce energy costs by as much as $100,000 annually. 


Source: U.S. DOE, 2001a.





Redondo Beach, California – Energy Management System Installation


Between 2000 and 2001, the city of Redondo Beach, California installed an energy management system to improve the energy efficiency of air conditioner compressors on rooftop air-handling units in a number of its buildings. This measure, which cost approximately $500 per installed unit, resulted in savings of about 18% for each air conditioning system 


Source: Flex Your Power, 2003a.














Philadelphia, Pennsylvania – Inter-Agency Coordination


Through the Philadelphia, Pennsylvania Sustainable Development Initiative, the Municipal Energy Office works closely with the City Capital Program Office to identify energy-saving measures in  capital projects. The Capital Program Office is responsible for financing and implementing city building construction and renovation, while the Energy Office is responsible for ensuring that these projects are completed using an integrated approach.


Source: Philadelphia, Undated.














Table Figure 6.1 The ENERGY STAR Program





The ENERGY STAR program helps building owners and occupants achieve superior energy management and realize the cost savings and environmental benefits that can result. The ENERGY STAR staff and Web site provide targeted information resources, technical assistance, tools, and communications and outreach support to help state and local governments improve energy efficiency within their own operations. The following ENERGY STAR resources are helpful for local governments as they develop programs to reduce energy consumption at the local level.





ENERGY STAR Resources and Tools for New Buildings


Target Finder. Target Finder lets users establish an energy performance target for design projects and major building renovations. By entering a project’s estimated energy consumption, users can generate an energy performance rating based on the same rating system applied to existing buildings. Outstanding projects are eligible to earn the “Designed to Earn the ENERGY STAR” recognition [ENERGY STAR, Undated(p)].� � HYPERLINK "http://www.energystar.gov/index.cfm?c=new_bldg_design.bus_target_finder" ��http://www.energystar.gov/index.cfm?c=new_bldg_design.bus_target_finder�


“Designed to Earn the ENERGY STAR.” 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 [ENERGY STAR, Undated(b)].�� HYPERLINK "http://www.energystar.gov/index.cfm?c=new_bldg_design.new_bldg_design_benefits" ��http://www.energystar.gov/index.cfm?c=new_bldg_design.new_bldg_design_benefits�


The design process includes a number of opportunities to use Target Finder to assess projected design performance. A flow chart detailing these opportunities is available [ENERGY STAR, Undated(h)].�� HYPERLINK "http://www.energystar.gov/ia/business/tools_resources/new_bldg_design/Design_process_flow_diagram_101404.pdf" ��http://www.energystar.gov/ia/business/tools_resources/new_bldg_design/Design_process_flow_diagram_101404.pdf�


The checklist below highlights the important components in the design process that can lead to ENERGY STAR labeling [ENERGY STAR, Undated(c)].�� HYPERLINK "http://www.energystar.gov/ia/business/tools_resources/new_bldg_design/BuildingDesignGuidanceChecklist_101904.pdf" ��http://www.energystar.gov/ia/business/tools_resources/new_bldg_design/BuildingDesignGuidanceChecklist_101904.pdf�


ENERGY STAR Resources and Tools for Existing Buildings


Portfolio Manager. States can use the ENERGY STAR Portfolio Manager program to measure and track the energy intensity of all their buildings, normalized for weather and square footage. For certain buildings types, such as offices, courthouses, hospitals, and schools, state can use Portfolio Manager to rate the performance of buildings on a scale of 1 to 100 relative to similar buildings nationwide, based on EPA’s national energy performance rating system. This tool enables states to assess their own facilities in terms of energy performance and to identify their best energy efficiency opportunities [ENERGY STAR, Undated(n)]. �� HYPERLINK "http://www.energystar.gov/index.cfm?c=evaluate_performance.bus_portfoliomanager" ��http://www.energystar.gov/index.cfm?c=evaluate_performance.bus_portfoliomanager�


ENERGY STAR Label for Buildings. 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. States can lead by example by displaying their ENERGY STAR plaque and highlighting their ENERGY STAR-qualified buildings. The ENERGY STAR label is available for office buildings, schools, hospitals, courthouses, and other space types [ENERGY STAR,  Undated(f)].�� HYPERLINK "http://www.energystar.gov/index.cfm?c=evaluate_performance.bus_portfoliomanager_intro" ��http://www.energystar.gov/index.cfm?c=evaluate_performance.bus_portfoliomanager_intro�


ENERGY STAR has compiled profiles of ENERGY STAR-labeled government buildings [ENERGY STAR, Undated(k)].�� HYPERLINK "http://www.energystar.gov/index.cfm?fuseaction=labeled_buildings.showBuildingResults&p_federal_bldg_yn=Y" ��� HYPERLINK "http://www.energystar.gov/index.cfm?fuseaction=labeled_buildings.showBuildingSearch" ��http://www.energystar.gov/index.cfm?fuseaction=labeled_buildings.showBuildingSearch��























Green Buildings – Integrating Energy and Environment


One study of 33 green buildings estimates that annual energy cost savings resulting from incorporation of green building design measures can reach $0.47 per square foot. Additionally, a typical green building design can produce reductions in GHG emissions as high as 36%, in indoor and outdoor water consumption by 30% and 50%, respectively, and in waste consumption by 50% to 75%. 


Source: Kats et al., 2003. 











Chicago - Energy Efficiency Measures


As part of its “Conserve Chicago Together” initiative, the city of Chicago has made energy efficiency improvements to more than 15 million square feet of public facilities, saving 3,360,995 kWh annually. These investments have resulted in an estimated cost savings of $6 million annually. 


Sources: Sierra Club, 2005; Chicago, 2006





Poudre School District Uses Target Finder to Achieve Perfect Rating


The Poudre School District in Fort Collins, Colorado used Target Finder multiple times when planning and designing its new Operations Building. By making design adjustments throughout the planning and design process, the design team was eventually able to produce a design that repeatedly achieved projected ratings in the 80s and earned the designation “Designed to Earn the ENERGY STAR.” Completed in 2002, the building earned the ENERGY STAR label after one year, and in 2005 achieved a perfect rating.


Source: ENERGY STAR, Undated(e).


























Florida Green Local Government Standard


In Florida, a collection of local governments joined with the Florida Solar Energy Center to develop the Florida Green Local Government Standard to certify cities and counties in the state. Rather than produce a green guidebook, which local governments worried would be susceptible to neglect, the intent of the initiative was to set a bar by which relative performance of local governments could be continually assessed. 


Source: Florida, Undated.





Retro-Commissioning Silverton High School in Silver Falls, Oregon


In 1998, the Silver Falls, Oregon School District constructed a 97,000 square-foot facility. The building’s heating and cooling systems, however, did not operate as anticipated; the building’s energy costs were 132% above the expected target. 


The building was retro-commissioned in 2003 by a DOE-qualified commissioning agent, revealing 72 discrepancies in the installation and operation of the heating and cooling systems. In addition, the factory controls on the HVAC equipment and the control systems for the building were found to be incompatible. 


The school district estimated that retro-commissioning would save the school district approximately $15,000 per year in energy costs and that the full cost of the retro-commissioning process would pay for itself in about five years. 


Source: Oregon, 2004. 





LEED and ENERGY STAR Rating Systems   


The LEED design-based green building rating system standardizes the elements of green building by conferring design certification to both new and existing buildings based on attainment of requirements for (1) site sustainability, (2) water efficiency, (3) energy and atmosphere,a (4) materials and resources, (5) indoor air quality, and (6) innovative design process (LEED, 2005b). 


While the LEED system evaluates a broad range of environmental and other impacts of building design, the ENERGY STAR certification system focuses specifically on building energy performance. Energy efficiency is an important element of green buildings, since - in addition to its environmental benefits - cash flow and profitability from green buildings is largely derived through energy cost savings. 


The USGBC is considering tightening its criteria to include new performance standards for commercial buildings that would require increased energy reductions and a 50% reduction in CO2 emissions, compared to conventional commercial buildings (USGBC, 2006a). 


Some local governments, such as Denver, have found that using a combination of LEED and ENERGY STAR certification is key to ensuring that new and renovated buildings meet both energy and environmental performance criteria (Denver, 2006a).


a As part of the energy and atmosphere prerequisite for certification, existing buildings must earn an ENERGY STAR rating of at least 60. Ratings above 60 can add from 1 to 10 (out of 85 total) points onto an existing building’s LEED score (LEED, 2005a).




















Table Figure 6.1 The ENERGY STAR Program (cont.)


Additional ENERGY STAR Resources and Tools


ENERGY STAR for Government. This Web site provides resources for states to use as they develop energy efficiency measures in existing and planned facilities. It includes energy management guidelines, information on financing options, state and local government partner lists, and tools and resources, such as Portfolio Manager, that can help states measure and track their energy use [ENERGY STAR, Undated(i)].�� HYPERLINK "http://www.energystar.gov/index.cfm?c=government.bus_government" ��http://www.energystar.gov/index.cfm?c=government.bus_government�


ENERGY STAR provides seven-step Guidelines for Energy Management  to assist the development and implementation of energy efficiency action plans [ENERGY STAR, Undated(l)].�� HYPERLINK "http://www.energystar.gov/index.cfm?c=guidelines.guidelines_index" ��http://www.energystar.gov/index.cfm?c=guidelines.guidelines_index�


ENERGY STAR for K-12 School Districts. This ENERGY STAR program provides tools and information resources to school districts to help them improve energy performance. Available resources include tools for measuring, tracking, and setting energy savings goals, online energy management trainings, communications kits, financing information, and case studies of successful energy efficiency activities [ENERGY STAR, Undated(d)]. � HYPERLINK "http://www.energystar.gov/index.cfm?c=k12_schools.bus_schoolsk12" ��http://www.energystar.gov/index.cfm?c=k12_schools.bus_schoolsk12�  


The ENERGY STAR Challenge. In 2005, EPA launched the ENERGY STAR Challenge—Build a Better World 10% at a Time in partnership with more than 20 leading associations and states. This program calls on governments, schools, and businesses across the country to identify the buildings where financially attractive improvements to existing buildings can improve energy efficiency by 10% or more and to make the improvements through proven methods such as low-cost building tune-ups, lighting upgrades, and replacement of old equipment. 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 (MMTCE)—equivalent to the emissions from 15 million vehicles [ENERGY STAR, Undated(q)]. �� HYPERLINK "http://www.energystar.gov/index.cfm?c=challenge.bus_challenge" ��http://www.energystar.gov/index.cfm?c=challenge.bus_challenge�


A number of states are participants in the Challenge. A summary of state activities under the Challenge is available below [ENERGY STAR, Undated(r)].�� HYPERLINK "http://www.energystar.gov/index.cfm?fuseaction=challenge.showWelcome" ��http://www.energystar.gov/index.cfm?fuseaction=challenge.showWelcome�


Off the Charts. Off the Charts is ENERGY STAR’s e-newsletter covering energy management developments and activities [ENERGY STAR, Undated(o)].�� HYPERLINK "http://www.energystar.gov/ia/business/guidelines/assess_value/off_the_charts_summer_2006.pdf" ��http://www.energystar.gov/ia/business/guidelines/assess_value/off_the_charts_summer_2006.pdf�

















� The U.S. Department of Housing and Urban Development defines affordability as meaning that no more than 30% of a household’s annual income is spent on housing (U.S. HUD, 2007a). 


� This does not include end-use energy requirements, such as pressurizing and heating, which use both electricity and natural gas, and are even more energy intensive. 


� After one year of operation, these buildings can apply for the ENERGY STAR label if they obtain ratings in the top 25%, as projected. ENERGY STAR-labeled buildings generally use about 40% less energy than conventional buildings (U.S. EPA, 2006c).


�. Improvements to the thermal performance of the building envelope are made first, ensuring that upgrades of mechanical and electrical systems are properly incorporated. Replacement of whole central systems come last in the order of priority (NYSERDA, 2004). 


� The ENERGY STAR Building Upgrade Manual cites a study by the Energy Systems Laboratory of Texas A&M University that shows that roughly 80% of energy savings achieved through retro-commissioning come from optimizing building energy control systems (ENERGY STAR, 2004).  
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