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The ENERGY STAR® Label:

A Summary of Product Labeling Objectives and Guiding Principles

This summary document provides an overview of the key principles that guide the US Environmental Protection Agency (EPA) and the US Department of Energy (DOE) when first determining which product categories will be covered by the ENERGY STAR label and then developing and revising the corresponding performance specifications. It begins with a brief introduction followed by a discussion of program objectives and six guiding principles.  It then details the various circumstances that may prompt a revision to existing ENERGY STAR performance specifications.
Introduction

Introduced by the EPA in 1992 for energy-efficient computers, the ENERGY STAR program has grown to encompass more than 50 product categories in addition to new homes and commercial buildings.  For each product category, a unique specification describes the energy performance requirements that a product must meet to qualify for the label.  Product manufacturers may use the label to identify those models that meet the energy performance requirements.    

Objectives

The ENERGY STAR label was established to achieve the following two objectives:

· To reduce greenhouse gas emissions and other pollutants caused by the inefficient use of energy.  

· To make it easy for businesses and consumers to identify and purchase products, homes, and buildings with enhanced efficiency that offer savings on utility bills while maintaining, if not enhancing, performance, features, and comfort.

The EPA and DOE use a systematic framework (1) to assess the feasibility for applying the label to a product category; (2) to develop performance specifications that must be met in order to earn the label; and (3) to reassess performance specifications as market conditions change.  This process relies on rigorous market, engineering, and pollution savings analyses as well as input from industry and other stakeholders.  To ensure that the ENERGY STAR label remains an effective consumer tool, EPA and DOE strive to ensure that the resulting performance-based specifications identify energy-efficient products whose use results in reasonable financial return without sacrificing product performance or features.  

Guiding Principles for Establishing New or Revised ENERGY STAR Specifications 
In establishing or revising an ENERGY STAR product specification, EPA and DOE follow a set of six key principles.  It is important to note that these principles are not applied as a strict checklist per se.  The ultimate viability and environmental impact of an ENERGY STAR specification in the marketplace depends upon many factors.  The principles are used as guidance during an iterative process to achieve the desired balance among the principles.  The success of a specification can be more reasonably assured through the application of these principles.
1.  Significant energy savings can be realized on a national basis.

Product categories covered by ENERGY STAR can contribute significant energy savings  nationwide.  An ENERGY STAR specification can achieve sizable energy savings from a product category where there are significant savings on a unit basis and limited annual unit sales (e.g. air source heat pumps) or, where there are relatively small energy savings on a unit basis, but very large annual unit sales (e.g. TVs).  To determine energy savings potential, EPA and DOE analyze a variety of factors, including, but not limited to the following:

· Number of products sold nationwide and widespread availability

· Market growth rates 

· Amount of energy used by product in various power modes as appropriate (e.g., active, idle, sleep, and standby/off power modes)

· The product’s typical usage pattern (i.e., amount of time spent in each of the various modes of operation)

· Amount of energy that may be saved through the application of different technologies, operating procedures, or design practices

· Product lifetimes

· Applicable standards and legislation that may affect a product’s energy consumption and availability
· Any confounding issues that could interfere with the product-level savings being realized
The goal is to create ENERGY STAR specifications for only those product categories where it is clear that the energy savings potential of a product will translate into tangible energy savings when the product is placed in a home or building.  That is, installation or system integration issues have little or no impact on the ability to realize the product’s energy efficiency. This is essential to building and maintaining consumer confidence in ENERGY STAR.  As a result, the Agencies are very cautious about labeling products that are components of larger building or industrial systems.  
2.  Product performance can be maintained or enhanced with increased energy efficiency.

EPA and DOE seek to maintain the ENERGY STAR label as an attractive purchasing tool for a broad array of consumers. This is accomplished by ensuring that the label is not only a credible symbol for energy efficiency, but that it is also found on products with the features and performance that consumers demand.  The Agencies would expect few consumers to choose more efficient products if it required sacrificing performance, non-energy-related features, or functionality.  The Agencies will continue to examine factors such as safety, performance, warranty, and others, when establishing and revising performance-based specifications, to ensure that product quality, features, and functionality are not compromised.

When appropriate, ENERGY STAR specifications address different fuel types, so that consumers may find the right products for the fuel type in their home, as most make product replacements without switching fuel types. Although one fuel type may be inherently more efficient for certain product categories, when considering the cost of switching to that other fuel type, the purchase is likely to no longer be cost-effective to the consumer.

Often the product performance principle is easily followed, given that many energy-efficient product models are also considered to be of the highest quality with a wide range of features that consumers typically desire.  In some cases, EPA and DOE have determined that it is preferable to develop multiple specifications, by dividing up a product category that has a wide range of performance functionality, each requiring different amounts of energy.  This approach allows consumers to find an efficient model in a product size, speed, or other sub-category without unnecessarily limiting choice. For example, the ENERGY STAR specification for imaging equipment provides different energy performance requirements for copiers, printers, and fax machines based on their basic type, e.g., standard versus large format, and color versus monochrome.  This allows consumers to find an efficient model in the specific product segment they require.  
In other cases, EPA and DOE have included particular performance-based criteria in the ENERGY STAR specification to ensure that overall product performance is maintained relative to non-qualifying product.  For example, the ENERGY STAR specification for residential light fixtures includes requirements for lamp start time, lamp life, noise, dimming capability, and safety.  This ensures that ENERGY STAR qualified fixtures are high quality as well as compliant with National Fire Protection Association 70 and the National Electrical Code.  
3.  Purchasers will recover their investment in increased energy efficiency within a reasonable period of time.

Some energy-efficient products may have a price premium while others do not.  In both cases, ENERGY STAR’s consumer educational materials explain that all products that use energy have two price tags:  1) the initial cost of the product at the time of purchase, and 2) the cost of energy to operate that product over its lifetime.  In evaluating the cost effectiveness of a specification for ENERGY STAR qualified products, EPA and DOE examine:

· Additional cost of energy saving technologies for the manufacturer;
· Incremental cost of increased efficiency of products (versus the incremental cost of other product enhancements) as passed onto the purchaser; and the
· Price of energy

EPA and DOE may also consider the prevalence of rebates or other incentives for the purchase of energy-efficient products in evaluating cost effectiveness.
ENERGY STAR specifications are set so that if there is a cost differential at time of purchase, that cost is recovered through utility bill savings, generally within two to three years or less.

4.  Energy-efficiency can be achieved through one or more technologies such that qualifying product is broadly available and offered by more than one manufacturer.

ENERGY STAR is an effective marketing tool that conveys a business advantage to manufacturers that use it.  As such, EPA and DOE are careful not to favor one manufacturer over all others by designating a proprietary technology or unique design approach when establishing or revising the performance attributes of an ENERGY STAR product specification.  To ensure that specifications are set so that more than one manufacturer can meet them with at least one of their product models, the following factors are considered and evaluated:

· Number of companies that manufacture a product type

· Availability, variety, and cost-competitiveness of energy-saving technologies

· Proprietary or exclusive nature of any technologies in use

If a specification cannot be established in this manner, for example, there is only one manufacturer of a type of product, or one manufacturer has a patent on the only technology that will make a product more efficient, the Agencies will not proceed with an ENERGY STAR specification for this product category.
Further, where a product category consists of multiple technologies, ENERGY STAR specifications generally take a technology neutral approach to helping consumers identify the most efficient products within the category.  For example, the ENERGY STAR specification for monitors applies one performance level regardless of whether the technology is CRT or LCD.  In situations where technology is a dominant factor in consumer choice, such as gas furnaces vs oil furnaces (because of the fuel type), ENERGY STAR specifications can be divided into sub-categories with different performance requirements, as appropriate.  
5.  Product energy consumption and performance can be measured and verified with testing.

Product testing has two roles: 1) to yield accurate and repeatable energy consumption values for potentially qualifying products, and 2) to verify that labeled products are performing at the appropriate levels and delivering on ENERGY STAR’s promise to consumers.  When assessing the viability of a product category to be covered by ENERGY STAR, and when developing and revising performance-based specifications, EPA and DOE make every effort to choose energy performance metrics (e.g., CFM/W, cubic feet per meter per watt; AFUE, Annual Fuel Utilization Efficiency) for which an industry accepted test procedure exists and is in use by manufacturers.  Examples of sources for product test procedures and knowledge include, but are not limited to,  American Society of Heating Refrigeration and Air Conditioning Engineers (ASHRAE), American Society of Testing and Materials (ASTM),  International Electrotechnical Commission (IEC), and individual trade organizations. 

At other times, existing industry test procedures may not be entirely appropriate for use by ENERGY STAR, or may not exist at all.  In this case, the Agencies must take the lead, while working closely with manufacturers and other stakeholders, to develop an appropriate test procedure that yields accurate and precise (repeatable) energy consumption values for the units under test.

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

As previously described, a goal of ENERGY STAR is to provide value to purchasers by enabling them to easily identify energy-efficient products that have earned the ENERGY STAR label.  To achieve this goal, EPA and DOE set and revise specifications that may be met by only the most efficient products.  This level typically represents approximately the top quartile of products currently available in the market at the time the specification is initially set.  By recognizing the top quartile, EPA and DOE distinguish these products from the others, thereby adding to their intrinsic value.  

Observing variations in the energy performance of models in a product category is important for ENERGY STAR to design a specification and to serve in this differentiation role.  Moreover, the more extreme the spectrum of energy performance among models, the larger the potential magnitude for energy savings that may result from a product specification.  If all product models used approximately equal amounts of energy, then an ENERGY STAR specification would not be pragmatic and would not be established..  

In some cases, very few models may meet the ENERGY STAR specification when it is initially set.  Through research and analysis prior to setting the specification, EPA and DOE may conclude that manufacturers could implement relatively simple design changes to modify product models to enhance their energy-efficiency.  For example, the addition of insulation and timers on water coolers were considered very feasible and likely the only prerequisites needed to meet the ENERGY STAR specifications.  With these design changes, sufficient numbers of models will qualify and ENERGY STAR will identify the more efficient products on the market.

Guidelines for When to Revise ENERGY STAR Specifications
Since the first ENERGY STAR specification went into effect in 1992 for desktop computer and monitors, more than 50 revisions have been effective across more than 40 product categories.  The circumstances prompting a revision have varied but include

· Significant increase in market penetration of ENERGY STAR qualified models

· Change in the Federal minimum efficiency standards 

· Technological advancements

· Product availability limitations

· Issues with consumers realizing expected energy savings

· Performance or quality issues

· Issues with test procedures

As part of ongoing program management activities, EPA and DOE monitor the extent to which these factors apply to each product category and prioritize specifications for potential revision accordingly.  In general, a market share of ENERGY STAR qualified products in a particular category of 50% or higher, elevates that product category for revision consideration.  However, even as the market share rises, a specification revision may not be immediately feasible based on other factors, including lack of a consensus test procedure, limited product differentiation, limited potential for additional energy savings, or significant incremental cost to the consumer.

How market share and other factors lead to a decision to revise an ENERGY STAR specification are discussed in greater detail below.  

Significant Increase in Market Penetration of ENERGY STAR Qualified Models

In general, an increase in qualified product market share after an ENERGY STAR specification goes into effect is an important indicator of program success.  High market shares alone are not sufficient to warrant a specification revision as high market shares do not by themselves diminish the value of the program..  No matter what the market share of ENERGY STAR qualified products, a consumer who purchases a labeled product gets a product that will contribute to a cleaner environment and save them money without sacrifice in performance.  

At the same time, when ENERGY STAR qualified models represent a high percentage of the market for a given product category, it suggests there may be an opportunity for additional savings.  In general, when the market penetration of a product category has reached 50%, this category is identified for consideration according to the ENERGY STAR Guiding Principles.  A market penetration of 50% or greater does not guarantee that a specification will be revised, nor that the revision will occur immediately, as other factors are taken into consideration (see Example 1).              

EXAMPLE 1:  Although the market share of ENERGY STAR qualified computers under version 3.0 of the specification exceeded 90% for some time, the specification was not immediately revised because of the challenges associated with addressing the next opportunity for significant energy savings, “active power.”  Significant time and coordination were required to establish a measurement approach and to overcome the challenge associated with establishing an “active power” specification that did not compromise functionality.  It was not until these issues were addressed that a specification change, consistent with ENERGY STAR Guiding Principles, could be justified.

Change in Federal Minimum Efficiency Standards

Periodically, DOE or Congress sets or revises minimum energy efficiency standards for products covered by an ENERGY STAR specification.   In the event that the revised  standard meets or exceeds the ENERGY STAR requirements, the Government must determine if the ENERGY STAR specification can be made more stringent while still meeting the ENERGY STAR Guiding Principles so that it can continue to have value in the market (see Example 2).

Over the last few years, Congress has enacted the Energy Policy Act of 2005 (EPAct) and the Energy Integrity and Security Act of 2007 (EISA)  establishing minimum efficiency standards for many more products.  In some of these cases, Congress specifically cited ENERGY STAR specifications to be the performance level at which the new standards will be set, compelling a determination as to whether the ENERGY STAR specification can be made more stringent (see Example 3).  In some instances, EPA has determined, with stakeholder input, that there is not sufficient, cost-effective product differentiation to warrant a strengthening of the ENERGY STAR specification and so these specifications have been suspended (see Example 4).

EXAMPLE 2:  In 2004, DOE finalized a new standard for residential air source heat pumps and central air conditioners at a Seasonal Energy Efficiency Ratio (SEER) of 13.  At the time the ENERGY STAR specification for these products was also SEER 13.  Therefore, once the DOE rule was finalized, EPA began the process to examine the ENERGY STAR specification, consulted with stakeholders, and ultimately revised the specification to a more stringent SEER 14 level in accordance with the ENERGY STAR Guiding Principles.  

EXAMPLE 3: EPAct 2005 set new minimum efficiency standards for commercial refrigeration products that were equivalent to the current ENERGY STAR levels.  These new standards are scheduled to take effect in January 2010.  In 2008, EPA initiated a review of the ENERGY STAR commercial refrigeration specification to determine whether and how it can be revised, consistent with ENERGY STAR Guiding Principles.

EXAMPLE 4: In EPAct 2005, Congress set new Federal minimum efficiency standards for traffic signals by stating that “all traffic signals must meet the ENERGY STAR Program Requirements for traffic signals as in effect on the date of enactment of EPAct 2005.”  In light of Congress’s actions, EPA conducted a review of the traffic signal market and the ENERGY STAR specification to determine appropriate next steps.  EPA proposed to suspend the ENERGY STAR specification for traffic signals rather than revise it because only minimal additional energy savings would result from a revised specification and it could not justify the program expense associated with continuing the level for this product category.  Similar situations occurred due to EPAct 2005 for exit signs and transformers.

Technological Advancements

To remain competitive manufacturers, of office products and home electronics in particular, are continously redesigning their product lines to make them better in terms of performance, price, and features.  In many instances, these technological changes come with advances in energy efficiency.  As products become more efficient, an opportunity is presented to revise the ENERGY STAR specification and capture additional savings. (see Example 5).  Where multiple technologies exist, the ENERGY STAR Program is committed to helping consumers identify the most efficient choice, regardless of technology thereby allowing market demand for efficiency, rather than the government, decide which technologies ultimately succeed.

EXAMPLE 5: In 2004 EPA revised the ENERGY STAR specification for monitors to address active mode.  At that time, the relatively new LCD technology was beginning to gain market share relative to CRT technology and was quickly becoming cost competetive.  Because LCDs are a significantly more energy efficient technology, their growth in popularity meant the performance level associated with top performing monitors in the market was enhanced.  Rather than establish separate requirements for LCD vs CRT monitors, EPA set one performance level based on the full range of performance levels demonstrated by both LCDs and CRTs currently in the market.  The ENERGY STAR Program thereby took advantage of efficiency improvements associated with a technological advancement to better help consumers identify the most efficient option meeting their needs.

Product Availability
On rare occasions, it is brought to EPA or DOE’s attention that product availability is severely limited at the ENERGY STAR performance level.  In this case, a change to the specification, making it less stringent, may be warranted to ensure adequate selection of ENERGY STAR qualified equipment in the market (see Example 6).
EXAMPLE 6: In 2006, EPA revised the ENERGY STAR specification for oil furnaces from a minimum of 90% AFUE to 83% AFUE.  This change was made based on: (1) feedback received from builders in the Northeast U.S. concerning a lack of available ENERGY STAR qualified equipment and (2) concern expressed by energy efficiency program implementers in the Northeast U.S. that the limited supply of qualified oil furnaces restricted their ability to promote efficient equipment. Unable to locate ENERGY STAR qualified oil furnaces, builders maintain that they were reverting to minimum efficiency equipment (78% AFUE). EPA found that a minimum 83% AFUE level represented approximately 25% of the models currently found in the marketplace and ensured that a number of manufacturers and brands could earn the ENERGY STAR thus allowing for more adequate selection, consistent with ENERGY STAR program principles. 
Significant issues with consumers realizing expected energy savings

ENERGY STAR holds a promise that when consumers purchase and use an ENERGY STAR qualified product they will save energy as compared with the purchase and use of a standard product model.  However there are instances where aspects such as installation or consumer behavior can significantly impact the extent to which those energy savings are actually realized.  As issues arise, revisions to specifications may be warranted to provide additional safeguards. (see Example 7)  In some instances, where installation issues cannot be fully addressed through the product specification, EPA has developed complimentary field programs such as the ENERGY STAR Quality Installation Program to address sizing and installation issues associated with central air conditioning. 

Example 7 – The ENERGY STAR specification for Programmable Thermostats is intended to save consumers 10-30% on the space heating and cooling portion of their energy bills.  While reliant on proper use of the thermostat, such savings are easily achievable in theory; however field studies suggest that programmable thermostats may be achieving considerably lower savings than their estimated potential.  Recognizing the importance of consumer education in terms of the proper use of programmable thermostats, EPA has added a consumer education requirement to the ENERGY STAR partnership for programmable thermostats which will be deployed jointly between EPA and industry.

Performance or quality issues

One key feature of the ENERGY STAR label is that it delivers energy savings without sacrifice in performance or quality.  When quality or performance issues arise, EPA and DOE recognize the importance of addressing them through enhancements to the relevant ENERGY STAR specification so as to avoid undermining consumer confidence in the program.  Compact fluorescent lighting is a product category with a history of performance issues that have largely been addressed through added technical specifications for ENERGY STAR qualification. (see Example 8).  

EXAMPLE 8 – In 2005, EPA addressed increasing consumer complaints about color variations in the light output of efficient lighting.  In consultation with the Lighting Research Center, industry and other stakeholders, the Residential Light Fixture specification was revised to include variability limits so that purchasers of ENERGY STAR qualified fixtures could be more confident that the product they purchased delivers the light color specified.  Similar color requirements were subsequently incorporated into the ENERGY STAR specification for CFLs.
Issues with Test Procedures

Instances have arisen in which aspects of commonly used test procedures are identified as being problematic (see Example 9).   Typically EPA and DOE will engage in the process to revise the test procedure such that it adequately measures the energy consumption of products and generally reflects “real-world” conditions.  Once the test procedure is corrected, EPA and DOE will examine how these changes affect the energy performance data set for the product category and whether adjustments should in turn be made to the ENERGY STAR performance levels.

EXAMPLE 9:  In 2003, DOE made significant changes to the residential dishwasher test procedures.  The original Federal dishwasher test procedure used only clean dishes to perform all energy tests.  In the mid-1990s, dishwasher manufacturers began to improve efficiency by using “soil sensor” controls, which detected the cleanliness of the dishes and planned the wash cycle accordingly.  Issues were raised that using a clean dish test procedure with soil sensing models would yield unrealistic energy consumption numbers, since dishes to be washed are typical soiled.  As a result, all models are now tested using a mix of a ratio of heavily, moderately, and lightly soiled dishes as specified in the revised test procedure.  Changes to the ENERGY STAR criteria for dishwashers were then made based on the dataset derived from using the new test procedure.  

















































1

