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Abstract

While many voluntary environmental initiatives have fo-
cused on interactions between firms and regulators, volun-
tary product-labeling programs are designed to alter the re-
lationship between firms and their customers.  By providing
information that prices alone cannot, product labeling has
the potential to enable customers to respond to the “green”
attributes of a product, allowing the preferences of customers
and other stakeholders to influence company decisions con-
cerning energy efficiency or other environmentally desirable
objectives.

Despite the potential for both producers and consumers
to gain from better information, voluntary product labeling
schemes addressing energy efficiency have not emerged in the
absence of government intervention.  Voluntary public poli-
cies to label products have shown significant potential to in-
fluence producer and consumer decisions.  However, the me-
chanics of these programs and the industry dynamics they
produce remain largely unexplored. 

This paper describes two voluntary labeling programs in
order to illustrate two different mechanisms that have become
common archetypes in voluntary initiatives.  Converging
mechanisms lead all targeted firms to adopt a similar, desired
behavior.  Separating mechanisms drive firms to segregate
into different types based on their environmental perfor-
mance, allowing external audiences to reward each type dif-
ferently.  The government sponsors of programs choose poli-
cy instruments such as product labels, government procure-
ment preferences, and in some instances negotiations to help
determine which type of mechanism will develop.  

The paper illustrates the differences between these two
archetypes by describing the Energy STAR programs for of-
fice products and washing machines, and suggests circum-
stances in which each type of mechanism may be more feasi-
ble and more desirable to create.

Introduction

While many voluntary environmental initiatives have fo-
cused on interactions between firms and regulators, voluntary
product-labeling programs are designed to alter the relation-
ship between firms and their customers.  By providing infor-
mation that prices alone cannot, product labeling has the 
potential to enable customers to respond to the “green” at-
tributes of a product, allowing the preferences of customers
and other stakeholders to influence company decisions con-
cerning energy efficiency or other environmentally desirable
objectives.

Despite the potential for both producers and consumers
to gain from better information, voluntary product labeling
schemes addressing energy efficiency have not emerged in
the absence of government intervention.  Voluntary public
policies to label products have shown significant potential to
influence producer and consumer decisions.  However, the
mechanics of these programs and the industry dynamics they
produce remain largely unexplored. 

For the past few decades, the vast majority of public
policies to address energy and environmental issues have re-
lied on regulations or taxes to affect producer behavior.
Product labeling programs attempt to influence producers’
behavior more indirectly, by influencing or threatening to in-
fluence consumer preferences.  The Energy Star programs
administered by the U.S. Environmental Protection Agency
(EPA) and the U.S. Department of Energy (DOE) have been
very successful examples of this type of initiative.  Such pro-
grams have powerful potential, providing opportunities for
corporations to advertise and profit from their superior envi-
ronmental performance.

This paper illustrates two different mechanisms that have
become common archetypes in voluntary initiatives.  Con-
verging mechanisms lead all targeted firms to adopt a similar,
desired behavior.  Separating mechanisms drive firms to seg-
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regate into different types based on their environmental per-
formance, allowing external audiences to reward each type
differently.  The government sponsors of programs choose
policy instruments such as product labels, government pro-
curement preferences, and in some instances negotiations to
help determine which type of mechanism will develop.

The paper illustrates the differences between these two
archetypes by contrasting two government-sponsored volun-
tary product labeling programs.  This paper contrasts two
specific efforts — the Energy Star Office Products program
administered by EPA and the Energy Star Clothes Washer
program administered by DOE — which have succeeded by
following distinctly different pathways.  The Clothes Washer
program illustrates the dynamics of a separating mechanism
— in which a voluntary program heightens competition
among manufacturers. The Office Products program illus-
trates the dynamics of a converging mechanism — in which
a voluntary program provokes a common response among
virtually all manufacturers in an industry.  Both programs
have created mechanisms that have begun to fundamentally
transform the markets for these two product categories.2
However, they have driven change in very different ways. 

This analysis is based on industry and government pub-
lications, interviews with government program officers and
contractors, and telephone interviews with company man-
agers. The industry interviews3 covered firms representing
more than 99% of the U.S. clothes washer industry (six in-
terviews), and more than 55% of the U.S. desktop computer
industry (five interviews and one written response to ques-
tions). 

The paper begins by exploring the logic of voluntary
product-labeling programs and introducing the separating
and converging mechanisms. Next, it introduces the Energy
Star program and contrasts the two initiatives. The following
two sections describe each effort in greater depth. The analy-
sis then focuses on how the separating and converging mech-
anisms work. The final section summarizes the insights
gained through comparing the two programs. 

The Logic of 
Voluntary Product-Labeling Programs

In many instances firms could improve the energy effi-
ciency of their products voluntarily instead of waiting for
mandatory performance standards. However, market respons-
es to the presence of “hidden information,” knowledge avail-
able to one party to a transaction but not to another, may 
prevent voluntary action (See Macho-Stadler and Perez-
Castrillo 1997) and thus lead to “adverse selection.”

Adverse selection occurs when uncertainty about prod-
uct characteristics reduces the number of transactions, modi-

fies the terms of transactions, or eliminates them altogether.
The archetypal example is the “market for lemons” problem,
described by Akerlof (1970), in which used car sellers have
private information about the quality of their vehicles, but po-
tential buyers must assess their value using only publicly
available information. The possibility that any given car of-
fered for sale could be a “lemon” reduces the potential value
of all cars and discourages the owners of better cars from of-
fering them for sale. In extreme cases, adverse selection can
prevent any products from being sold. 

Adverse selection has greatly limited the development of
energy efficient products.  Howarth and Andersson (1993)
observe that growth in the market for energy efficient prod-
ucts has been inhibited by inefficient transfer of information
between producers and consumers. They point out that con-
sumers:

rely heavily on manufacturer reputation and previ-
ous experience in owning and operating equipment
— factors which reflect past rather than present
equipment performance 

(Howarth and Andersson 1993, 268).

Reliance on old information may perpetuate the use of
outdated technologies, even though the net effect is econom-
ically inefficient. Howarth and Andersson’s model indicates
that public policies can offset this informational asymmetry. 

Studies on “voluntary overcompliance” have examined
how voluntary initiatives might encourage firms to improve
the energy efficiency of their products. Arora and Gangopad-
hyay (1995) demonstrate that under complete information
some firms will modify their manufacturing processes or
product mix if customers will pay more for greener products.
In this situation, less-environmentally-conscious firms will
meet legal requirements, while more-environmentally-con-
scious firms will voluntarily overcomply.

Kirchoff (1999) demonstrates how firms might benefit
from an institution that encourages them to “overcomply.”
Firms can inform customers about an environmentally supe-
rior offering by publishing claims about their own product or
adding a label indicating participation in an externally vali-
dated program recognizing greener products. Under asym-
metric information, consumers are uncertain about the valid-
ity of firms’ product claims and are therefore less willing to
pay a premium. A third-party labeling system can certify pro-
ducers’ claims and deter false claims. Such a mechanism en-
hances social welfare and economic efficiency by increasing
the supply of the green products that customers prefer at
higher profit levels, benefiting firms. 

The economic literature on signaling describes mecha-
nisms that can deter producers from making invalid claims
and allow consumers to make effective choices under asym-
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metric information (Spence 1974; Stiglitz 1975). Under care-
fully specified conditions, signaling models lead informed
parties to provide signals that allow the uninformed parties to
make decisions as if they had detailed knowledge of the in-
formed party’s private information. 

To use a signaling mechanism, producers invest in com-
municating the important attributes of their products or ser-
vices (Spence 1974). In a favorable response, customers will
pay more for these products. Stiglitz (1975) introduced the
related concept of screening, a model in which buyers create
market opportunities that lead producers to tout the desirable
characteristics of their products. Voluntary initiatives include
a third alternative, closely resembling the screening model, in
which a third party, e.g. a government agency or a non-gov-
ernment organization (NGO), encourages producers to signal
the superiority of their products to potential customers.

Rothschild and Stiglitz (1976) introduced the concepts
of “pooling” and “separating” to address the effectiveness 
of a screening mechanism. A separating mechanism enables
companies to reveal the information that their products are
superior. A pooling mechanism fails to change producers’ be-
havior because it does not effectively differentiate superior
products (in this case in terms of energy efficiency) from oth-
ers.  In this case, customers will behave as if all the products
are equally desirable, and producers will not change the mix
of products they offer.

This study introduces the concept of a “converging”
mechanism4, to supplement the “pooling” and “separating”
mechanisms identified by Rothschild and Stiglitz. A converg-
ing mechanism has the effect of changing all products, and
signaling to the buying public that the industry has adopted
the desired behavior.5

Virtually all successful voluntary initiatives to date have
succeeded by creating either a converging or separating
model. Converging models have been prevalent in Europe 
in industry wide negotiated agreements (OECD 1999).  North
American voluntary initiatives have employed a mix of sepa-
rating and converging mechanisms.

The Energy Star Office Products and Clothes Washer
programs illustrate the basic differences between separating

and converging mechanisms common in voluntary environ-
mental initiatives. Table 1 summarizes the key attributes of
these mechanisms. Each approach can reward firms for im-
proving their environmental performance and discourage
firms from providing misleading information. Although con-
verging and separating mechanisms work in very different
ways, both can lead to substantial market transformations.

The Energy Star Program

The Energy Star initiative is a family of voluntary pro-
grams designed to increase energy efficiency and reduce car-
bon emissions. EPA introduced Energy Star in 1993 as a vol-
untary labeling program to identify and promote energy-effi-
cient products. EPA subsequently partnered with DOE in
1996 to promote the Energy Star label and broaden the range
of activities it covered.  Over the past few years, Energy Star
has expanded to cover 31 product categories, including resi-
dential and commercial buildings, residential heating and
cooling equipment, major appliances, lighting, and consumer
electronics. Cumulatively, by 2000 the Energy Star program
had saved an estimated 1,130 petajoules (1015 joules) of pri-
mary energy and avoided the emission of an estimated 20.7
MtC of carbon (Webber et al. 2000). 

The mission of the Energy Star program is to “realize
significant reductions in emissions and energy consumption
by permanently transforming markets for energy-consuming
products” (Brown et al. 2000). Energy Star initiatives pursue
several interrelated strategies including setting standards for
the label; labeling energy efficient products; providing objec-
tive information to consumers; working with national, re-
gional, and local groups to promote energy efficiency; and
lowering the costs of owning energy efficient equipment and
products through alternative financing (EPA 1998a).

The program has achieved considerable success, both in
terms of the percentage of each target industry participating
and the reductions achieved in energy consumption, carbon
emissions, and expenditures. In 1999, Americans purchased
more than 100 million Energy Star-compliant products, rep-
resenting approximately a 20% market share for the product
categories addressed by the program (Brown et al. 2000). In
addition, the Energy Star label and standards have become a
de facto international standard. It has been adopted by Japan,
New Zealand, Australia, and recently, the European Union.

The Energy Star Clothes Washer program and the Ener-
gy Star Office Products programs have been successful in two
industries with striking differences. The washing machine in-
dustry is relatively mature, with very modest growth while
the personal computer industry grew by more than 500%
from 1990 to 2000.  Figure 1 shows unit shipments for these
two industries. The two industries also differ in their degrees
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Table 1. Mechanism types.

Type Key features Example

Separating Firms choose whether or not to Energy STAR 
participate, or choose a level of Clothes Washer 
participation. As a result, firms separate program.
into a small number of types.

Converging Firms in a targeted group Energy Star Office
all choose to make a desired level Products program.
of improvement in performance.
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of market concentration, pace of innovation, and intensity of
price competition. Table 2 highlights several significant dif-
ferences between the industries.

The U.S. clothes washer industry has traditionally been
quite stable. It is highly concentrated, with the top three com-
panies (Whirlpool, Maytag, and G. E.) accounting for 89% of
the U.S. market, and the top five companies accounting for
more than 99%. Whirlpool has been the market leader for
more than 40 years, with a 53% share of U.S. sales in 1999
(Appliance 2000).

The Energy Star Clothes Washer program has achieved
moderate success to date. The majority of washers sold are
still not Energy Star models and industry participants believe
that Energy Star-compliant clothes washers constitute a small
percentage of the existing stock. However, as described
below, the entire industry has recently committed to manda-
tory energy efficiency standards for all clothes washers that
exceed the current Energy Star voluntary standards.

Cumulatively, the Energy Star clothes washers saved an
estimated 31 petajoules of primary energy from 1996 to
2000, and prevented emissions of an estimated 0.0076 MtC
of carbon. The program is expected to save 340 petajoules of
primary energy from 2001 to 2010, and prevent emissions of
an estimated 18 MtC of carbon. These savings have reduced
energy expenditures by $220 million from 1996 to 2000, and
are expected to reduce energy bills by $16 billion from 2001
to 20106 (Webber et al. 2000).  

The U.S. office products industry includes manufactur-
ers of personal computers, monitors, printers, multifunction
devices, and copiers. This study focuses on the desktop com-
puter segment of that industry. This industry is intensely
competitive, with more than 50 manufacturers vying for mar-
ket share. Market leadership is fragmented and the leading
firm has changed several times over the last decade. Compe-
tition is characterized by rapid turnover of product models
and constant pressures to reduce prices and increase perfor-
mance. Although branded products command more than 50%
of the market, a sizeable portion of the market is addressed
through “white box” products sold under the names of retail
establishments.

The Energy Star Office Products program achieved an
estimated 80% market share for computers, 95% for moni-
tors, and 99% for printers by 2000 (Brown et al. 2000). Cu-
mulatively, the program saved an estimated 360 petajoules of
primary energy from 1993 to 2000, and prevented emissions
of an estimated 2.8 MtC of carbon. The program is expected
to save 2,200 petajoules of primary energy from 2001 to
2010, and prevent emissions of an estimated 33 MtC of car-
bon. These savings reduced energy expenditures by $2.5 mil-
lion from 1996 to 2000, and are expected to reduce energy
bills by $14 billion from 2001 to 2010 (Webber et al. 2000).  
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Table 2. Characteristics of two Energy Star programs.

Characteristics Clothes Washers Office Products

Industry organization Highly concentrated. Top 5 firms command 99% + of Moderately concentrated. Top five firms 
U.S. market share. command 57% of the U.S. market. 

Basis of competition Products differentiated on features, quality and price. Leading products very similar in price and features.

Price trends Prices relatively stable. Price/performance ratio continually moving downward.  
Price a dominant factor in customer choice.

Brand Products sold under national brand names. More than 50% of products sold under brand names.  
Many products sold under retailer’s private label.

Innovation Moderate innovation.  Innovations enabled by key Constant rapid innovation driven in part by chip 
suppliers. Fundamental innovations relatively infrequent. manufacturers and software firms. Turnover of basic 

technology every 1-2 years.

Regulatory threat Energy efficiency standards in place before program began. No legislative mandate for energy efficiency standards. 
Legislative mandate to review standards every 4 years.

Program administration U.S. Department of Energy U.S. Environmental Protection Agency

Retailer involvement in program High Low

Figure 1. Unit shipments of clothes washers and desktop computers,
1990-99.
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These two industries provide striking contrasts in terms
of the competitive environment, the pace of technological 
innovation, and many other variables. The Energy Star pro-
grams that address these two industries also differ in very
striking ways. The next two sections describe the Energy Star
Clothes Washers and Office Products programs in greater
depth.

The Energy Star Clothes Washers Program

The Energy Star Clothes Washers program, administered
by DOE, illustrates the dynamics that can occur when a vol-
untary program encourages firms to differentiate their prod-
ucts on a desired dimension. It allows manufacturers to use
the Energy Star label on any washers that meet a level of en-
ergy efficiency significantly exceeding that required by cur-
rent regulations. The Energy Star program contributed to a
technology race among clothes washer manufacturers, lead-
ing to product innovations affecting energy efficiency as well
as several other elements of product design.  In response to
the Energy Star program, several manufacturers adopted a
horizontal axis design widely used in Europe, while others
developed new designs for vertical axis machines that sub-
stantially reduced water and energy consumption.

Interviews with six industry participants (representing
more than 99% of the U.S. market) revealed sharply different
reactions to the program in terms of customer demand for en-
ergy efficient products and the nature of the opportunity the
program presented. Some firms viewed the Energy Star pro-
gram as an opportunity to act on their commitments to ener-
gy efficiency and environmental protection and in the process
call attention to their energy efficient products. Others
viewed their decision to participate as a defensive move in re-
sponse to threats by DOE to raise standards for washers
under the National Appliance Energy Conservation Act of
1987. While all of the participants interviewed now believe
that energy efficiency represents a customer preference, they
continue to disagree over its importance relative to other
needs, such as specialized cycles for different fabrics or
shorter drying cycles.

DOE, with little or no consultation with industry leaders,
initiated the program.  The program initially created a sharp
division within the industry because firms differed in their
ability to create products that qualified for the label. At the
time the program was proposed, none of the market leaders
had announced products that could qualify for the Energy
Star label. None of the U.S. market leaders had released
washers that used the horizontal axis design.

Maytag began development of a horizontal axis washer
in response to the 1994 DOE proposal to consider the perfor-
mance of horizontal axis washers in setting the next round of

energy efficiency standards. This effort led Maytag to intro-
duce its Neptune washer in 1997.  Neptune was the first
clothes washer to qualify for the Energy Star label, and sold
at nearly double the price of conventional washers, largely
because it led to less wear and tear on clothing.  Significant-
ly, advertisements for the Neptune washer did not mention
energy efficiency prominently in the list of product features.
Over the next two years, all of the other U.S. market leaders
began development of clothes washers that qualified for the
label. Over time, the agency has expanded the options for
complying with program requirements. This has resulted in
64 models representing 20 brands qualifying for the Energy
Star label.

The Energy Star Clothes Washers program has con-
tributed to a major burst of technological innovations in the
appliance industry. These improvements have allowed
clothes washer manufacturers simultaneously to improve
product performance, energy efficiency, and water conserva-
tion. The innovations have been driven by a combination of
consumer demands for new functionality and convenience
and regulatory pressure to increase energy efficiency. These
improvements have created “innovation offsets” — product
or process improvements resulting from environmental-per-
formance improvements — that provide the firm with posi-
tive net returns (Porter and van der Linde 1995).

These improvements are made possible by innovations
in component technologies and the rapid transformation 
from electromechanical to electronic controls (McHenry and
Houston 2000). Electronic controls, originally found only in
high-end products, have begun to migrate to mainstream
products. At least four technologies — variable speed motors,
digital signal processors, microcontrollers with embedded
flash memory, and electronic sensors — have enabled clothes
washer performance to improve while conserving water and
energy.

Efficient horizontal axis washers require variable speed
motors and digital signal processors to control them (Murray
2000). Variable speed motors allow washers to operate at
speeds ranging from 35 rpm with intermittent pauses during
tumble wash cycles to 1200 rpm during spin cycles. Increas-
es in spin cycle speeds have allowed washers to reduce the
moisture remaining in clothes at the end of wash cycle, al-
lowing for significant reductions in the energy required to dry
clothes. This improvement has also allowed manufacturers to
meet customer demand for a closer match between the time
required to wash a load of clothes and the longer time re-
quired to dry it.

The development of microcontrollers with embedded
flash memory has created benefits for both manufacturers and
consumers. Programmable microcontrollers allow manufac-
turers to incorporate sophisticated algorithms to control wash
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cycles. Incorporating flash memory gives manufacturers the
opportunity to optimize product performance during product
design and to fine tune adjustments during production. Flash
memory also creates the opportunity to upgrade a product by
providing additional algorithms after the washer is installed
in the customer’s home. This capability can potentially ex-
tend product life and provide additional value to customers
by allowing them to develop customized washing cycles.

The development of electronic sensors has allowed man-
ufacturers to fine tune washer performance in several ways
(Mnif 2000). Water level sensors allow clothes washers to au-
tomatically adjust the volume of water based on the size of
the laundry load. Load balance sensors are necessary to reach
the higher spin cycle speeds mentioned above. These sensors
detect when a load is unbalanced and adjust washer speed in
order to rebalance the load before the washer shifts to very
high speeds. Pressure sensors let clothes washers fine tune
the amount of water used during a particular cycle. They also
allow the sophisticated spray-rinse cycles necessary to make
vertical axis washers energy and water efficient.

The incorporation of these electronic sensors and con-
trols has allowed manufacturers to reduce dramatically the
number of mechanical parts in clothes washers, simultane-
ously reducing manufacturing and repair costs. These savings
have helped offset the significant investments required to
build new factories and engineer radically new designs for
enclosures and mechanical parts. The innovations also help
pave the way toward incorporating clothes washers into home
networks. The capability to control home appliances from a
network is beginning to appear in high-end products and is
expected to become mainstream over the next decade.

Technological innovation appears to have had significant
effects on the clothes washer industry. The industry has been
mature in the United States for more than a decade, with re-
placement of worn out washers creating the bulk of new sales
(Appliance 2000). Recently, however, the volume of sales has
increased, and buying patterns have begun to shift. One indus-
try executive reported that, “people are finding reasons to up-
grade their current appliances. For the first time in the history
of the industry, people are buying laundry equipment to re-
place units that aren’t broken” (LaPat 2000). Customers are re-
alizing that more efficient new clothes washers can save them
$90-100 per year in their energy and water bills (LaPat 2000).
New buying patterns also suggest that customers believe the
information about potential savings that have led them to con-
sider operating costs along with initial purchase costs.7

The threat of regulation has contributed to industry deci-
sion making concerning energy efficiency throughout the life
of the Energy Star Clothes Washers program. The combina-
tion of a voluntary program and regulatory development has
led recently to an historic agreement on requirements for the

Energy Star label and efficiency standards among DOE, in-
dustry, energy activists, and other stakeholders. Table 3 sum-
marizes the events leading to this agreement.  Appendix 1 de-
scribes the regulatory history of the energy efficiency regula-
tions affecting clothes washers.

Industry participants differ in their assessment of the
most recent round of negotiations. While most described
themselves as pleased with the outcome, others described the
process as a marathon, and expressed concern that combining
the negotiations over mandatory and voluntary standards
strained the process.

Despite the recent agreement, the combination of energy
efficiency standards and the Energy Star label has produced
mixed results. Progress in actually reducing energy con-
sumption has been relatively slow. Less efficient machines
continue to account for the majority of all units sold: Six
years after the initiation of the process, the great majority of
washers still are not high efficiency models. Rather than dri-
ving the entire industry to change, the program has created
two tiers — conventional and high efficiency — of products
in the industry.

This two-tier system has positive and negative conse-
quences. Energy efficient machines occupy the high end of
the market and capture a significant price premium. Opportu-
nities to differentiate products based in part on energy effi-
ciency have helped spur a wide range of innovation in an in-
dustry that had previously lagged behind other sectors in in-
novation. Innovations at the higher end, along with publicity
about the Energy Star program, have raised consumer aware-
ness and built demand for energy efficient products. Innova-
tions incorporated initially only in high-end products have
begun to affect the design of mainstream clothes washers,
and have begun to shift the entire market.

At the time of the 1994 Advance Notice of Proposed
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Table 3. Legislative and regulatory history.

1987 National Appliance Energy Conservation Act of 1987 
authorizes prescriptive standards and sets initial standard.

1991 Final rule issued. DOE announces intention to accelerate 
review of standards. 

1994 Advance Notice of Proposed Rulemaking (ANPR).  DOE 
declares intention to consider horizontal axis washers as a 
feasible technology.

1996 DOE publishes final “process rule” on a stakeholder 
participation process for standard setting.

1998 Supplemental ANPR announces rulemaking under the process
rule.

May 2000 Working group reaches agreement on proposed standard.

Oct. 2000 DOE proposes rule, based on working group agreement.

Jan. 2001 Final rule, based on working group agreement.
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Rulemaking, none of the major U.S. manufacturers offered
high efficiency washers with performance comparable to Eu-
ropean-made horizontal axis washers. However, by August
2000, all of the major manufacturers in the U.S. market had
high efficiency models on the market or under development.
Maytag, Electrolux, and General Electric all offered horizon-
tal axis machines, and Goodman Manufacturing (Amana) re-
portedly had a horizontal axis machine under development.
Whirlpool, the market leader, has introduced an energy effi-
cient vertical axis machine.

Although the Clothes Washer program has created a siz-
able energy efficient segment, the program has not driven the
less efficient models from the market.  This reflects the fact
that energy efficiency has not become a key purchasing crite-
rion for the majority of consumers.  In the absence of contin-
ued pressure from DOE, and requirements built into energy
legislation to periodically reassess product standards, the
clothes washer market might divide into two permanent tiers.

In summary, the Energy Star Clothes Washer program
has stimulated technological innovation that has increased
the supply of energy-efficient products. It has allowed manu-
facturers to differentiate energy efficient washers, allowing
customers to identify energy efficient washers. Use of the
label has led some of the participants to increase sales and
gain favorable publicity. At least two manufacturers have
found that the Energy Star product has improved their prod-
uct’s overall reputation for quality and reliability. High-end
customers have responded favorably, encouraging other man-
ufacturers to follow.

In combination with continuing legislative pressure to
upgrade energy efficiency standards periodically, the Energy
Star program appears to have begun a major market transfor-
mation. However, by the time the newly proposed standards
take effect in 2004, the process will have taken more than a
decade. The long product life of clothes washers ensures that
a major market transformation will take many more years.

The Energy Star Office Products Program8

The Energy Star Office Products program illustrates the
dynamics that occur when a voluntary program provokes a
common response among virtually all manufacturers in an in-
dustry. The program allows manufacturers to use the Energy
Star label on any office equipment that meets a level of ener-
gy efficiency specified by the program. 

EPA describes the office products initiative as its flag-
ship because it is the first and largest of the Energy Star pro-
grams (Thigpen et al. 1998). EPA initiated it in 1992 to ex-
pand markets for energy efficient goods. The objective was to
publicize the cooperative efforts of industry groups, create
awards to recognize superior efforts by individual firms, and

conduct extensive media campaigns to raise public awareness
of the Energy Star “brand.” At first, the office products seg-
ment of the program focused narrowly on computers and
computer monitors. In subsequent years, it expanded to en-
compass printers, copiers, and multifunction devices.  

This initiative was the first U.S. voluntary program fo-
cused on products. It began with a proposal from EPA that
defined performance standards for computers and monitors
and allowed participating firms to use EPA’s Energy Star logo
to differentiate program-compliant products. The program
was designed “to create a market for energy efficient desktop
computers, by providing a clearer market incentive for man-
ufacturers to improve the efficiency of their products and an
effective mechanism for consumers to make informed pur-
chasing decisions” (Thigpen et al. 1998). Nearly 100% of the
firms in the computer manufacturing industry have signed
memoranda of understanding (MOUs) committing them to
participate. In setting up the program, the Agency stated that
it had attempted to:

balance the desire to set challenging specifications that
maximize per unit energy savings with the desire to set spec-
ifications that allow somewhat less savings, per unit basis,
but expand the overall market for energy-efficient products
(EPA 1992).

In effect, the agency chose the highest level of energy ef-
ficiency that could still allow broad participation. Whether
EPA expected the entire industry to enroll in the program is
unclear from both published documents and interviews with
agency program officers.9

The initial guidelines for Energy Star computers and
monitors called for products to enter an energy efficient
“sleep state” when not in use. These specifications were rel-
atively easy for many manufacturers to implement because an
inexpensive technology used in laptop computers was readi-
ly available from a major supplier. This solution allowed
manufacturers to adapt products without major problems in
either technical design or organizational coordination. 

The fact that firms had failed to implement this technol-
ogy before the program began reflects the limited prior de-
mand for energy efficient office equipment. Although inter-
viewees10 expressed support for efforts to reduce energy 
consumption, none felt that their customers, other than gov-
ernment purchasing departments and a few large clients, dem-
onstrated any interest in energy savings as a purchasing crite-
rion. A spokesperson for one firm indicated, however, that 
recent marketing data showed energy efficiency had begun to
be an important purchasing criterion for its customers.

The subsequent evolution of Energy Star requirements
for computers and monitors illustrates a key limitation of the
program’s design: EPA’s attempts to develop more stringent
standards for subsequent rounds have led to lengthy and oc-
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casionally acrimonious negotiations with virtually all major
office equipment manufacturers. Industry participants com-
mented on the change in the collaborative stance of program
managers between the agreement on the initial requirements
and the last round of negotiations in 1998 and 1999. 

Although none of those interviewed indicated that their
companies had substantial disagreements with the original
program requirements, interviewees from all but one firm —
which didn’t participate in the most recent negotiations — ex-
pressed concern about the increasing complexity and the ad-
versarial character of the most recent negotiations. Some par-
ticipants thought that EPA had moved away from the cooper-
ative tone that the program had initially attempted to create.

During the negotiations, EPA invoked the possibility that
the Energy Star memos of understanding might not be re-
newed if an appropriate agreement could not be reached. The
agency also raised the specter of more stringent European
regulations to persuade manufacturers to compromise on fur-
ther reductions in energy consumption. In each round of ne-
gotiations, the parties eventually reached an agreement, but
not without imposing substantial transaction costs on every-
one involved.11 Some participants felt that the program was
likely to continue evolving in the future, but several com-
mented that they might be reaching the point of diminishing
returns. 

The Energy Star Office Products program actively inter-
venes in the behavior of both manufacturers and customers.
EPA approached all the leading producers of personal com-
puters and monitors at virtually the same time. Rapid accep-
tance by several leading manufacturers raised the stakes for
others and led many others to sign on. The initial list of 10
participating companies in September 1992 grew to more
than 600, including component suppliers, by November 1998
(EPA 1998b).

The program has the potential to influence the purchas-
ing decisions of large customers by providing them with an
easy way to identify energy efficient equipment. By limiting
purchases to products that comply with Energy Star guide-
lines, procurement managers can assure that their organiza-
tions will receive relatively energy efficient products without
having to develop detailed energy use criteria. In 1993, the
Energy Star programs received a significant boost from Ex-
ecutive Order 12845, which ordered government procure-
ment offices to purchase Energy Star-compliant products
whenever possible. The program has also made substantial
efforts to encourage state and local government procurement
organizations to specify office equipment bearing the Energy
Star imprimatur.

These demand-side interventions have created a market
for energy efficient goods. Concentrated demand has built
momentum by guaranteeing manufacturers a level of sales

that justify the manufacture of energy efficient products. In
fact, manufacturers can no longer afford to produce noncom-
pliant models, with very few exceptions.

Although EPA has publicized the advantages of partici-
pating in the program, firm participation appears to have been
motivated by a general desire to make improvements where
the costs of doing so are not substantial and by the fear of lost
revenues if it does not participate. Interviews with industry
representatives confirmed the importance of potential nega-
tive consequences in motivating them to participate in the En-
ergy Star program. Five of the six computer manufacturers
interviewed said that the management of their companies be-
lieved that participating in Energy Star was a requirement if
they wanted to continue doing business with units of govern-
ment. Some also mentioned that their large corporate cus-
tomers also required it.  An interviewee from the sixth man-
ufacturer said that the decision was straightforward for her
firm because it had already developed a technology that
would meet the requirement.

The program works, in part, because it prevents having
participants’ prices undercut by nonparticipating manufactur-
ers. Otherwise, in the very competitive markets for office
products, any manufacturer that raised prices to pay for ener-
gy efficiency enhancement would be at a competitive disad-
vantage relative to those who left energy consumption un-
changed. Few firms would choose to improve energy effi-
ciency unilaterally, especially considering the low priority
that customers have traditionally placed on it.

The threat of regulation was not a factor in the Energy
Star Office Products program. EPA does not have legislative
authority to develop energy efficiency standards for office
products. However, the threat of sanctions was very real.
Firms that failed to develop Energy Star-compliant products
would be unable to sell to the federal government, and prob-
ably could not sell products to large customers and energy
conscious consumers. Facing fierce competition, virtually all
firms in the industry joined the program.

This experience illustrates a hazard inherent in voluntary
initiatives that produce a collective response — the difficulty
of making standards more stringent than their initial levels.
The program focused initially on a readily achievable source
of energy savings, energy consumption while the computer or
monitor is idle. Recently, the program has begun to address
the issue of energy consumption when the devices are in use.
This would require more extensive technical change, for ex-
ample incorporating technology that shifts individual compo-
nents of a computer such as hard disc drives to energy-saving
states when not in use. Proposals to tighten the requirements
for program participation met initial resistance because par-
ticipating firms differed in their ability to implement these
additional measures.
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In summary, the EPA’s Energy Star Office Products ini-
tiative quickly enlisted virtually all manufacturers in the in-
dustry in a voluntary program to reach a level of performance
that was feasible for most if not all manufacturers of com-
puters and monitors. Most participants complied; utilizing a
previously existing technical solution they had no prior in-
centive to implement. After calculating the benefits and costs
of participating, these firms used the Energy Star label to sig-
nal the energy efficiency of their products to customers. Sub-
sequent negotiations to raise the standards for participation
required negotiations and compromises among participating
firms, and between participating firms and the agency. How-
ever, the overall result has been a significant level of energy
savings, along with periodic increases in energy efficiency
achieved by the entire industry.

Separating and Converging Mechanisms

The Energy Star programs for office products and
clothes washers illustrate the dynamics of separating and
converging mechanisms in voluntary programs. The Clothes
Washer program is an example of a separating mechanism,
one that drives firms to behave differently from their com-
petitors (Rothschild and Stiglitz 1976). Such a mechanism
enables individual firms with superior environmental perfor-
mance to differentiate themselves from others. Separating
mechanisms may focus on the performance of a firm’s oper-
ations or the environmental impact of its products, or both.

Separating mechanisms in voluntary initiatives include
programs managed by non-government organizations
(NGOs), governments, and standards organizations. For ex-
ample, product eco-labeling programs such as the Blue Angel
and Green Cross labels recognize products with superior en-
vironmental performance. The Coalition for Environmentally
Responsible Economies (CERES) — an NGO — has created
a program that asks firms to commit to a stringent code of
practices and provide detailed reports on their accomplish-
ments.12 Separating mechanisms also include U.S. govern-
ment programs, such as Climate Wise, Green Lights, and Per-
formance Track which give recognition to firms that adopt
energy efficient technologies or improvements in environ-
mental performance.

Figure 2 illustrates the development of a separating
mechanism: The “initiating party” proposes a voluntary pro-
gram to identify firms that are outstanding in a particular di-
mension of environmental performance. The initiating party
announces the program to the target audience(s) and the gen-
eral public. Firms then decide whether to participate in the
program or not, based in part on their estimate of the re-
sponse from targeted audiences. Target audiences, in turn, de-
cide whether to reward firms that choose to participate, to

sanction firms that choose not to participate, or to ignore the
program altogether. A separating mechanism may create cus-
tomer or stakeholder expectations that drive trailing firms to
follow the leaders in improving environmental performance
or energy efficiency. 

The Energy Star Office Products program is an example
of a converging mechanism, one that leads all targeted firms
to adopt a desired behavior. Such approaches tend to impose
less ambitious requirements than separating mechanisms, at
least initially, because standards must be achievable for all
firms in the targeted group. 

Converging mechanisms produce significant results by
stimulating all firms in a given industry to participate. This
approach is relatively simple in concept, as shown in Figure 3.
Typically the initiating government group, NGO, or standards
organization proposes a voluntary improvement in the envi-
ronmental performance of the target population. The initiating
party contacts the target population — all firms within an in-
dustry. All parties then negotiate the requirements and, if
agreement can be reached, the entire group commits to them.
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Figure 2. Development of a separating mechanism.

Figure 3. Development of a converging mechanism.
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The persuasive power of a converging mechanism is that
no firm stands to gain competitive advantage from participat-
ing, but that firms may be put at a disadvantage by refusing
to participate.  Such a strategy relies more heavily on sanc-
tions than rewards in influencing corporate decision-making. 

The effectiveness of a converging mechanism depends,
in part, on assuring that customers or other stakeholders ac-
tually deliver the expected rewards or sanctions. In practice,
the most effective sanctions associated with a converging
mechanism are often indirect. A company is at risk if it is the
only firm or the most visible firm in the target population that
does not participate. This threat is difficult to evaluate quan-
titatively, but can lead to a significant loss of general reputa-
tion, potential loss of revenues and market share, and some-
times decreased stock price. In many instances, the nature
and likelihood of sanctions may be difficult to assess precise-
ly. This uncertainty concerning sanctions creates the possibil-
ity of strategic behaviors by both the initiators and the target
population.

The two programs discussed in this paper may not be 
entirely representative of their respective mechanism types.
The Office Products program developed an industry-wide
transformation without a significant threat of regulation. The
Clothes Washer program made creative use of a very real
threat of regulations, and a cooperative rule-making process
that has started an evolution toward a converging mechanism.
These complexities suggest that converging and separating
mechanisms may represent ends of a theoretical spectrum
rather than mutually exclusive types. 

Conclusions and Policy Implications

The Energy Star programs for clothes washers and office
products have created incentives for manufacturers to im-
prove the energy efficiency of their products beyond legal re-
quirements.  Both programs illustrate the potential for volun-
tary public policies to address opportunities for energy effi-

ciencies that market processes have failed to address.  Both
programs have been successful both in the percentage of the
industry choosing to participate and the energy and cost sav-
ings achieved.

These successes were achieved through two different
mechanisms — separating and converging mechanisms — re-
flecting factors in the nature of and market for the products
targeted. As shown in Table 4 these two mechanisms diverge
dramatically in the way that they drive change; in the re-
quirements that they impose on participants; and in the cir-
cumstances in which they can be employed. Yet both have led
to significant energy savings and have instigated major mar-
ket transformations.

This study does not provide conclusive evidence of the
conditions in which each mechanism is most appropriate.
However, a few observations may be in order.  Figure 4 illus-
trates two variables affecting the type of mechanism that is
likely to develop for any particular industry. 

One key variable is the availability of technology to in-
crease energy efficiency.  If the technology is readily avail-
able, its adoption provides little opportunity for any individ-
ual firm to gain competitive advantage relative to its com-
petitors by adopting it.  If a single firm is successful in sell-
ing products using the readily available technology, other

Table 4. Comparison of separating and converging mechanisms.

Attributes Separating Mechanism Converging Mechanism

Primary impact on market Harness demand for greener products. Intervene directly in the supply of all products in the same category.  
Prevent less energy efficient products from undercutting prices.

Primary “levers” Reward leaders by increasing sales of their products. Sanction non-participants; or impose regulation if agreement isn’t reached.

Change model Create incentives for followers to catch up. Move entire group forward in negotiated steps.

Requirements for success Ability for firms to differentiate their products. Compelling reason to cooperate, such as threat of regulation or sanctions.

Strengths Can create competitive advantage for leaders, can Can improve entire industry’s performance.
provoke competition based on improved 
environmental characteristics.

Pitfalls Can have limited influence on firms that can’t qualify. Can produce least common denominator, can be less ambitious than regulations.

Figure 4. Conditions favoring each mechanism.
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firms can quickly follow suit.  As a result, readily available
technology favors converging mechanisms if firms face com-
pelling motivation to adopt the technology.

If no technology is readily available to increase energy
efficiency in a product category, then technological innova-
tion will be required.  Firms will face little incentive to invest
in the required innovation unless they are able to A) create
and sell differentiated products resulting from the technolo-
gy, or B) license the technology to competitors.  As a result,
a requirement for technological innovation may favor a sepa-
rating mechanism.  However, if firms face compelling moti-
vation to adopt the technology, the option for an innovator to
license technology to other firms may make a converging
mechanism possible.

A second variable affecting the type of mechanism that
may develop is the credibility of regulatory threats.  If the
likelihood of regulatory action is high, firms face a strong in-
centive to preempt regulation by adopting a voluntary stan-
dard.  Under these circumstances, a converging mechanism is
likely, provided that industry participants, regulators or (ide-
ally) both have the skills to negotiate a common response.

If the likelihood of regulation is low, a separating mech-
anism is more likely, unless public policies such as govern-
ment procurement policies can provide a strong motivation
for companies to adopt energy efficiency features.

The results from the two industries in this study illustrate
the complex effects of these two variables.  The computer in-
dustry faced no credible threat of regulation, but had a readi-
ly available technology that most industry participants could
adopt.  The U.S. government helped provide an incentive for
companies to adopt the technology by using Federal purchas-
ing guidelines to create a strong market pull to compensate
for the lack of a regulatory threat.  The result was a converg-
ing mechanism that enlisted the participation of virtually the
entire industry.

The clothes washer industry experienced a more com-
plex evolution.  The industry required technological innova-
tion to achieve significant increases in energy efficiency.13 In
the absence of any policy intervention none of the industry
leaders in the mature U.S. industry had chosen to invest in en-
ergy efficient technology development.  DOE heightened in-
dustry interest by making an explicit and credible regulatory
threat, by announcing its intention to base future regulations
on the more energy efficient European horizontal axis tech-
nology.  DOE followed its regulatory threat with the an-
nouncement of the Energy Star program for clothes washers
as an opportunity for leading edge firms to differentiate their
products, and potentially to avoid more stringent regulation.
The result initially was a separating mechanism.

Subsequent “stakeholder dialogues led to an agreement
that raised the energy efficiency of all models after 2004 to

the levels specified by the original Energy Star voluntary re-
quirements.  The subsequent stage has effectively created a
converging mechanism.

The success of these two programs illustrates the poten-
tial power of voluntary product labeling programs.  Addition-
al research is necessary to identify the factors that determine
whether separating and converging mechanisms will be most
effective for a particular industry, and to determine the most
appropriate mix of policy instruments required to make either
mechanism effective in a particular industry.  Carefully de-
signed product labeling programs may open up a powerful
new category of public policies that succeed by altering the
relationships between manufacturers and customers in mutu-
ally beneficial ways.

Endnotes

1. Author to whom correspondence should be directed: R. Bruce Paton,
PhD, Assistant Professor College of Business, San Francisco State
University, 1600 Holloway Avenue, San Francisco, CA. Telephone:
408-247-2081. E-mail: bpaton@sfsu.edu.

2. The phrase “market transformation” is widely used in energy effi-
ciency literature, but does not appear to have a consistent definition.
In this paper, the phrase refers to conversion of a large percentage of
a market to more energy efficient products in response to an inter-
vention.

3. To protect their anonymity, the industry interviewees are not cited.
All comments attributed to individual firms are taken from published
sources.

4. Rothschild and Stiglitz refer to the outcomes as “equilibria.” This
study refers to the outcomes as “mechanisms” to allow for the possi-
bility of outcomes that are not stable equilibria. Although application
of the term is new in this study, converging mechanisms have been
common in voluntary environmental initiatives.

5. I gratefully acknowledge an unidentified participant at the Associa-
tion for Public Policy and Management (APPAM) conference in
Seattle, Washington, November 3, 2000 for calling my attention to
this distinction.

6. Cost savings estimates for both industries are expressed in 1998 dol-
lars.

7. Investigation of consumer decision-making processes is outside the
scope of the current study. Detailed investigation of the changes in
customer response to energy efficiency information could provide
significant insights into the effectiveness of voluntary initiatives such
as the Energy Star Washing Machine program.

8. This section builds on the analysis presented in Howarth et al. 2000.
9. Subsequent Energy Star programs for televisions, video-cassette

recorders and stereos attempted explicitly to enlist the participation
of their entire industries (Sylvan 1999).

10. Industry interviews conducted by the author in 2001 included more
than 55% of the U.S. desktop computer industry by domestic market
share (five interviews and one written response to questions).

11. Discussion was quite heated at one negotiating session observed by
the author. Industry participants indicated during informal discus-
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sions that the negotiation process had strained their relations with the
EPA program management team.

12. Committing to the CERES principles is both a signal and a formal
commitment to a “reporting” mechanism in which participants pro-
vided detailed information.

13. The response by the clothes washer industry included a range of tech-
nological approaches.  Some firms adapted the horizontal axis tech-
nology already commercialized by European manufacturers to meet
American consumers’ needs.  Others chose to develop new technolo-
gies to achieve increases in water and energy efficiency. 
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Appendix

Development of the Energy Star Clothes Washer Program

The National Appliance Energy Conservation Act of
1987, which amended the Energy Policy and Conservation
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Act, imposed standards for clothes washers as part of a larg-
er program of energy conservation requirements for con-
sumer products. Initial levels were relatively modest, requir-
ing only that clothes washers manufactured on or after Janu-
ary 1, 1988 have an unheated rinse option. The 1987 Act 
required the DOE to decide by January 1, 1990 whether this
standard needed to be amended. The rule, issued on May 14,
1991, took effect three years later (56 FR 22279).

In the 1991 rule, DOE spokesmen announced plans to
accelerate the second review of energy efficiency standards
for clothes washers because the department had become
aware, after the rulemaking was closed, of the “horizontal
axis” design used in Europe that had not been considered dur-
ing the rulemaking. On Nov. 14, 1994 DOE issued an Ad-
vance Notice of Proposed Rulemaking (ANPR) that began
the second review of energy efficiency standards for clothes
washers, dishwashers, and clothes dryers. DOE presented the
technologies to be considered and the product classes they
planned to analyze along with the analytical framework and
models to be used in performing analyses. The Federal Reg-
ister notice specified DOE’s intention to consider horizontal
axis washers as one of the feasible technologies.

In 1996, however, Congress required DOE to revise its
standard-setting process to include stakeholder participation.
In 1996, DOE published the final rule called “Procedures for
Consideration of New or Revised Energy Conservation Stan-
dards for Consumer Products,” which became known as the
“process rule.” In 1998, DOE issued a Supplemental ANPR,
beginning the first rulemaking under the process rule. The

new notice presented the product classes to be analyzed, the
analytical framework, and preliminary analyses of lifecycle
cost, payback and national energy savings.

DOE convened a series of meetings between manufac-
turers, energy groups, and other stakeholders beginning in
1996 and continuing until May 2000. In May 2000, the work-
ing group reached agreement on a proposed standard. DOE
responded favorably to the proposal and in October endorsed
it with minor modifications in a proposed rule that recog-
nized the joint stakeholders’ proposed standards to be “tech-
nically feasible and economically justified.” The final rule,
66FR3314, was published in January 2001.  

The joint stakeholders agreement included four provi-
sions relevant to clothes washers. First, it created new energy
standards based on “modified energy factors” (MEFs) to take
effect in 2004 and 2007. Second, it set new MEFs for ma-
chines to use in qualifying for the Energy Star program.
Third, it provided tax credits for the production of energy ef-
ficient clothes washers as well as refrigerators and freezers.
The tax credit will create two energy efficiency standards. A
firm will receive $50 per unit that reaches the first level, and
$100 for each unit that reaches the second level, up to $30
million per company per level. 

Finally, the new rule included an agreement for firms to
disclose voluntarily the water usage factors for each model
that meets the Energy Star standards, beginning in 2001. The
new Energy Star standard provides an initial 22% reduction
in energy consumption over the current standard by January
1, 2004, and a 35% reduction by January 1, 2007.
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