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Abstract Both Top Runner in Japan and Ecodesign in
the European Union are schemes to set requirements
on the energy efficiency (minimum efficiency perfor-
mance standards, MEPS) of a variety of products. This
article provides an overview of the main character-
istics and results of both schemes and gives recom-
mendations for improving them. Both schemes
contribute significantly to the energy efficiency targets
set by the European Commission and the Japanese
government. Although it is difficult to compare the
absolute levels of the requirements, comparison of the
relative improvements and of the savings on house-
hold electricity consumption (11 % in Japan, 16 % in
the EU) suggest they are in the same range.
Furthermore, the time needed to set or review require-
ments is in both schemes considerable (between 5 and
6 years on average) and the manageability increasing-
ly will become a challenge. The appeal of the Top
Runner approach is that the most efficient product
(Top Runner) sets the standard for all products at the
next target year. Although the Ecodesign scheme
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includes the elements for a Top Runner approach, it
could exploit this principle more explicitly. On the
other hand, the Top Runner scheme could benefit by
using a real minimum efficiency performance standard
instead of a fleet average. This would make the mon-
itoring and enforcement more simple and transparent,
and would open the scheme for products where the
market situation is less clear.
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Introduction

Product efficiency policy is an important part of energy
policy and minimum efficiency standards are regarded
as one of the most effective product efficiency policies
(Geller et al. 2006). Every product efficiency standard
policy has to find answers to the following questions
(adapted from Turiel et al. (1997, p. 36)):

*  Which products are in the scope?

*  Where, at what level, to set the requirements
(standards)?

*  Which test methods are to be used?

*  When to review and update the requirements?

* How to ensure that the requirements are met in
practice (monitoring and enforcement)?

The answers to these questions not only concern the
results but also deal with the process. In this article, we
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will answer these questions for two major product effi-
ciency standard schemes: the EU Ecodesign Directive and
the Japanese Top Runner programme. Both schemes set
energy efficiency requirements for products, albeit in a
different way. The reason for comparing the Ecodesign
and the Top Runner scheme is that the Top Runner
scheme has appealed as a product efficiency standard
policy to several countries in Europe (Germany (Jepsen
et al. 2011), UK, the Netherlands) and the European
Parliament (see, e.g. Report A7-0219/2011 (European
Parliament 2011)). Moreover, whereas the EU
Ecodesign scheme is comparable to other product effi-
ciency standards schemes in the world, e.g. US DOE
standards (http://www]l.cere.energy.gov/buildings/
appliance standards/) and the Australian MEPS
programme (http://www.energyrating.com.au/
meps]1.html), the Japanese Top Runner programme has
some unique features. This might indicate opportunities
to learn from each other, other than fine tuning on aspects
that are more or less the same.

Therefore, the aim of this article is to explore oppor-
tunities for improving the Ecodesign and the Top Runner
scheme by analysing and comparing these schemes. The
benefits of, e.g. improving the Ecodesign scheme, are
large: tapping even a few percent more of the potential
savings would mean extra savings for the EU Ecodesign
scheme in the order of 5-10 TWh/year in 2020. This is
especially true for structural improvements in the
scheme, i.e. improvements that are set as principles to
be followed by all measures.

The article is organised as follows. First the main
characteristics and results of the Top Runner and
Ecodesign scheme are presented. Special attention is
paid in trying to present the (expected) results of both
schemes in such a way that they can be compared.
Second, the article contrasts the differences between
the two schemes, following the questions above.
Finally we discuss the differences and similarities
found in the analysis, draw conclusions and provide
recommendations on how to improve both schemes.

Characteristics and results of the Top Runner
programme
Main characteristics

In principle, the Top Runner approach is simple.
Assessing the energy consumption of products
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available on the market reveals the “Top Runner”
product, i.e. the product with the highest energy effi-
ciency. This product then sets the standard which all
manufacturers have to meet for the (sales weighted)
average of their products after a number of years (the
target year). Then the cycle starts again with the as-
sessment of the (new) Top Runner product.

The main characteristics of the Top Runner
programme are (METI 2010, p. 6-7):

e The Top Runners set the standards.

e The standards setting process is dynamic, with
stakeholder input.

* The standards refer to a fleet average.

* The standards are mandatory.

Besides these main characteristics, the Top Runner
programme has other aspects which are dealt with at
the end of the section.

The Top Runner programme is part of the Japanese
Law concerning the rational use of energy (Energy
Conservation Law). Starting with 11 products in 1999
(Murakoshi et al. 1999), since 2009 the programme
specifies standards for 23 products including means of
transport, appliances, lighting, ICT equipment, heating
and cooling equipment and transformers. To be eligible
for the Top Runner programme, a product must meet the
following requirements (METI 2010, p. 11): the product
is used in large quantities in Japan, the product con-
sumes (in total) a considerable amount of energy while
in use and there is potential to improve the energy
efficiency.

The Top Runners set the standards

In principle, the standard for the target year is set at the
value of the most energy-efficient product (the Top
Runner) at the time of market analysis. Because the
standard is based upon data from existing products, it
can be said that the standard is market driven, i.e. no
standard is set that is not (yet) available in a product on
the market. This is the general principle, however,
standard setting takes into account technological inno-
vation and diffusion and product price. The latter
means that products with a high price will not be used
to set the standard if the price difference, corrected for
reductions due to larger production volumes, is not
compensated for by lower running costs during the life
time of the product. The standard should not be set by
a unique product using patented technology; on the
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other hand, if technological innovation indicates more
room for improvement, the standard can be set above
the value of the Top Runner product as was done for
DVD players.

Furthermore in setting the standard categorisation of
products plays an important role, i.e. the standard value
is not the same for a product but varies by category, e.g.
DVD players with or without hard disk, or in relation to
a main functional parameter, e.g. screen size for mon-
itors (METI 2010, p. 13-16). Also specialty goods, e.g.
custom made to order products in small quantities or
products that use specific technologies with low market
share (METI 2010, p. 18), are excluded when setting
standard values for a category. It is explicitly indicated
that target values for consumer electronics and office
equipment should take into account reduction of stand-
by power consumption.

A great advantage of this approach is that it is
relatively easy to implement: the data are in most cases
readily available' and the analysis can be kept straight-
forward. Furthermore, no full life cycle cost analysis
of design options is required (METI 2010, p. 6).
However, the expected price of products is taken into
account when setting the standards, as are costs for
manufacturers when setting the target year taking into
account product development cycles and investment
for new production equipment.

The standard setting process is dynamic,
with stakeholder input

The standard setting process is dynamic, i.e. the revision
of the criteria is triggered when the target year for a
product group approaches, or earlier when the criteria
have been met well before the target year. The time span
between setting the standards and the target year is be-
tween 3 and 11 years, with an average of 5.6 years (see
Murakoshi et al. (2005, Table 2)). The process of setting
the standards takes up to 2.5 years, especially when mea-
surement methods for energy consumption and/or perfor-
mance have not been established (METI 2010, p. 12).
The standard setting process is organised through
subcommittees of the Advisory Committee for Natural
Resources and Energy, an advisory body for all energy
conservation policies to the Minister of Economy,

"If not at the first analysis then certainly for the second and
following analysis; otherwise, monitoring and enforcement
would not be possible.

Trade and Industry. For the Top Runner programme,
the Energy Efficiency Standards Subcommittee was
established. This subcommittee decides for which prod-
ucts Top Runner standards will be set, and for each
product, an Evaluation Standard Subcommittee is estab-
lished. These subcommittees consist of representatives
from various stakeholders: industry, academia, trade
unions and consumer organisations. The Evaluation
Standard Subcommittees prepare and discuss draft
standards supported by specific working groups carry-
ing out preparatory studies on, e.g. measurement meth-
ods. Subcommittees and working groups are assisted
and administered by the Energy Efficiency and
Conservation Division of the Agency for Natural
Resources and Energy. The meetings of the Evaluation
Standards Subcommittees are partially closed to the
public to preserve confidentiality of industry data.
However, an interim report is made public on the inter-
net and the subcommittee takes into account the com-
ments when writing the final report. This report is sent to
the Energy Efficiency Standards Subcommittee; after
approval of this subcommittee, the draft Top Runner
standard for the product is established. English versions
of (summaries of) these reports can be found on
www.eccj.or.jp/top-runner/. The standard comes into
force after authorization by the Advisory Committee
for National Resources and Energy.

The standards refer to a fleet average

The fleet average of products, excluding exports, of a
manufacturer shall comply with the standard. This means
that the Top Runner approach is formally not a minimum
efficiency performance standard: not all products of a
manufacturer have to fulfil the target, but the sales-
weighted average has to. The fleet average provides flex-
ibility for manufacturers, especially for products where
several platforms co-exist and are sequentially updated as
is the case for many consumer electronic and ICT prod-
ucts. Another advantage is that—in principle—no models
are banned from the market. Even low efficiency products
can be produced and sold provided they are compensated
for by the sales of high efficiency models.

The standards are mandatory
Mandatory standards can and should be enforced;

otherwise, they are in practice a voluntary agreement.
As indicated in the previous paragraph, the fleet
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average approach provides special challenges regarding
enforcement. So far, the Top Runner programme has
been dominated by manufacturers and importers who
are members of the respective industry associations, the
majority of whom are Japanese. Enforcement within the
Top Runner programme relies on “blame and shame” by
the government which works well in Japan with
Japanese manufacturers and importers. It is uncertain
how effective this type of enforcement is when non-
Japanese or manufacturers with less known brands ob-
tain a larger market share.

Other aspects

The Top Runner approach is complemented by related
policy instruments, such as information to consumers, the
use of Top Runner standards in public green procurement
and award schemes and a tax reduction scheme for cars.
Some of these instruments are mandatory, e.g. informa-
tion provided by manufacturers, others are voluntary, e.g.
the labelling scheme and the award scheme for retailers
(Murakoshi et al. 2005). The labelling program covers 18
of the 23 products, notable exceptions are cars and vans.
Since October 2006, for five products a “Uniform Energy
Saving Label” is specified. Retailers have to display this
label on or nearby the product in the shop.

Tojo (2005, p. 62) notes that especially the Green
Procurement Law promoted earlier application of en-
vironmental technologies because the law came into
force before the target years set for the Top Runner
programme were reached.

Results of the Top Runner programme

Although information on sales-weighted averages is
scarce, except for computers and cars, figures regard-
ing the number of models placed on the market that
comply with the Top Runner standards indicate that in
general these standards have been met (Tojo 2005, p
40, 42; Table 1).

METI (2010) summarizes results on improvements for
all products; see Table 2 for a summary overview and the
Annex shows more details based on the reports approved
by the Energy Efficiency Standards Subcommittee.
Realized improvements are based on market data as sup-
plied by manufacturers and importers for the reference
year and the target year. Expected, targeted improvements
are calculated based on data for the reference year and
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estimations of the average consumption of products
shipped in the target year, assuming that products meet
the target values. For example, for refrigerators, the sales-
weighted average energy consumption in 2005 is
572 kWh/year and the average energy consumption in
2010 is 542 kWh/year, assuming that the distribution of
sales over the various categories will not change, resulting
in an improvement of (572—452)/572x100 %=21 %.

At first instance, these tables illustrate that the Top
Runner approach is successful. However, since the tar-
gets have been (easily) met,” it could also mean that the
Top Runner standards were not strict enough. Tojo
(2005, p 44) pays some attention on the relative strin-
gency of the Top Runner standards, concluding that
“manufacturers must be at least as well equipped with
technologies as their counterparts abroad when it comes
to meeting and exceeding the Top Runner standards”.

Estimates of energy savings, i.e. the avoided end-use
energy consumption, resulting from Top Runner are
scarce. Nordqvist (2006, p. 22) cites expected savings
by 2010 of over 200 PJ for the residential and commer-
cial sector and between 200 and 350 PJ for the trans-
portation sector, but warns that these figures are
unreliable, i.e. it is not clear what the baselines for the
savings are. In total, the savings contribute between one
sixth and one fourth of the national energy efficiency
savings target.

Based upon available data on household electricity
consumption for 2009 (METI 2009) and the expected
improvements in Table 2, the following estimate of sav-
ings from Top Runner products on household electricity
consumption can be made (see Table 3). Applying the
expected improvement percentages of Table 2 to the
2009 consumption of the respective Top Runner prod-
ucts results in savings for the situation where all products
in the stock have been replaced by more efficient
products according to the Top Runner standards.
These savings are a conservative estimate because,
although except for rice cookers and microwave
ovens the target year is beyond 2009, already until
2009 products that are more efficient will have been
sold and have therefore reduced the consumption in
2009. To obtain better estimates would require the
use of bottom-up stock models.

2 Except for transformers due to a market shift to larger trans-
formers which have larger absolute losses.
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Table 1 Percentage of products meeting the Top Runner standard

Product Target year 2000 2001 2002 2003 2004
Desktop computers 2005 90 % 100 % 100 % 100 %

Laptop computers 2005 88 % 89 % 100 % 100 %

Cars 2005 37 % 55% 73 % 80 % 87 %
Air conditioners 2004 40 % 57 % 59 % 90 % 100 %
Refrigerators 2004 47 % 77 % 82 % 87 % 96 %

Source: Tojo (2005, p. 40, 42)

Characteristics and results of the Ecodesign
scheme

Main characteristics

As a consequence of the single market in the European
Union, products are regulated at the EU level rather
than the individual 27 Member States. The Ecodesign
Directive 2009/125/EC of 21 October 2009’ estab-
lishes a framework for setting requirements to relevant
environmental characteristics of energy related prod-
ucts.* Also the Directive contains selection criteria for
the products for which requirements are to be set
(Article 15(2)): significant volume of sales and trade
(>200,000 units per year in the EU), significant envi-
ronmental impact and significant improvement poten-
tial. Working plans are established to select and
prioritize the products for which requirements will be
set. The Directive itself does not contain requirements
for individual products; these are set in implementing
measures (Regulations) or by self-regulation.

The main characteristics of the Ecodesign scheme are:

* Selection of aspects for which requirements are to
be set by means of life cycle assessment.

3 This Directive is the recast of the original Ecodesign Directive
from 2005. The main difference is that the scope of the Directive
is extended from energy using products to energy related
products.

* An energy related product is a product that has an impact on
energy consumption during use (Article 2(1)), including both
products that comsume energy during use themselves (e.g. a
refrigerator, a television or an electric motor) and products that
impact the energy consumption during use of other products
(e.g. a window or a shower head).

» Setting of requirements is based on technical, en-
vironmental and economical analysis.

» Extensive stakeholder consultation.

* Enforcement is Member State responsibility.

For several product groups, the Ecodesign require-
ments are complemented by other policies which are
dealt with at the end of this section.

Selection of aspects for which requirements are to be set

Ecodesign not only deals with energy efficiency but
with all relevant environmental aspects that can be sig-
nificantly improved. Therefore, a life cycle assessment
is carried out to determine which are the relevant envi-
ronmental aspects. Given that the products that have
been subject to analysis so far are energy using prod-
ucts,” i.e. products that are dependent upon energy input
to work as intended, it is no surprise that emissions
related to the energy consumption during use have been
found to be the most relevant environmental aspect and
all Ecodesign implementing measures published so far
contain energy (efficiency) requirements. However, also
water use (washing machines, dish washers), noise (air
conditioners) and mercury (lamps) have been identified
as relevant environmental aspects for which require-
ments have been set. Furthermore, requirements can be
set for performance aspects to prevent that products are
placed on the market that comply with the environmen-
tal requirements but have a poor performance. Examples
are cleaning performance for dish washers and washing
machines and lamp life time for lamps.

> Although the scope of the Directive has been extended to
energy related products no implementing measures for such
products are being prepared yet.
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Table 2 Top Runner expected and realized improvements

Product subcategories

First cycle

Second cycle

Reference year/
target year

Improvement [%]

Reference year/
target year

Improvement [%]

Expected Realized Expected
Airconditioners
Residential, cooling capacity <4 kW, wall hung non-ducted 1997/2004 63 67.8 2005/2010 22.4
Residential, cooling capacity >4 kW, wall hung non-ducted 2006/2010 15.6
Residential, other 2006/2012 15.6
Commercial 2006/2015 18.2
Refrigerators 1998/2004 30.5 55.2 2005/2010 21
Freezers 1998/2004 22.9 29.6 2005/2010 12.7
Rice cookers 2003/2008 11.1 na - -
Microwave oven 2004/2008 8.5 na - -
Lighting
Fluorescent 1997/2005 16.6 35.7 2006/2012 7.7
Bulb-shaped fluorescent 2006/2012 32
Toilet seats 2000/2006 10 14.6 2006/2012 9.7
TV sets
CRT 1997/2003 16.4 25.7 - -
LCD 2004/2008 na 15.3 2008/2012 37
Plasma 2004/2008 na 15.3 2008/2012 37
VCRs 1997/2003 58.7 73.6 - -
DVD recorders - -
Non-DTB (digital terrestrial broadcasting) capable 2004/2008 na 22.4
DTB (digital terrestrial broadcasting) capable 2006/2010 na 20.5
Computers
Servers 2001/2007 69.2 80.8 2007/2011 62
Personal computers 2001/2007 69.2 80.8 2007/2011 84
Magnetic disc units 2001/2007 71.4 85.7 2007/2011 76
Copying machines 1997/2006 30.8 72.5 - -
Space heaters
Gas space heaters 2000/2006 na 1.4
Oil space heaters 2000/2006 na 3.8
Gas cooking appliances
Burner section 2000/2006 na 13.9
Grill section 2002/2008 na 27.4
Oven section 2002/2008 na 20.3
Gas water heaters
Instantaneous and storage 2000/2006 na 4.1
For space heating only 2002/2008 na 33
Combi: for space heating and hot water 2002/2008 na 1.1
Oil water heaters 2000/2006 na 35 - -
Vending machines 2000/2005 33.9 373 2012 33.9
Transformers 2009/2014 12.5
Oil-filled 1999/2006 30.3 13.1
Molded 1999/2007 303 13.1
Routers 2006/2010 16.3 - -
Switching units 2006/2011 37.7 - -

Source: METI (2010)

na not available
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Setting of requirements based on technical,
environmental and economical analysis

The methodology for setting specific Ecodesign require-
ments is provided in Annex II of the Directive, elabo-
rated in more detail in Kemna et al. (2005); this
methodology is used in all preparatory studies for
Ecodesign implementing measures. The main part of
this analysis runs as follows.

A technical, environmental and economic analysis
will:

* Select a number of representative variants of the
product

* Identify the technical options for improving the
environmental performance of the product (condi-
tions: economic viability, no significant loss of
performance or usefulness for consumers)

* Identify, for the environmental aspects under consid-
eration (i.e. energy efficiency), the best-performing
products and technology available on the market

» Take into consideration the performance of products
available on international markets and benchmarks
set in other countries’ legislation

Concerning energy consumption in use, the level of
energy efficiency or consumption will be set aiming
at the life-cycle cost minimum to end-users for

Table 3 Expected savings from Top Runner products on house-
hold electricity consumption

Top Runner product  Consumption 2009  Savings
(TWh/year) —_—
(TWh/year) %
Refrigerator—freezer 40.1 8.4 21
Lighting equipment 32.8 1.8 5
TV sets 21.8 8.1 37
Air conditioners 18.1 4.1 23
Electric toilet seats 7.6 0.7 9
Personal computers 6.1 2.6 43
Rice cookers 5.6 0.6 11
Microwave ovens 4.4 0.4
Routers 2.7 0.2
DVD recorders 2.2 0.2
Total 141.4 27.1 19

The Top Runner products account for almost 60 % of household
electricity consumption (244.6 TWh in 2009). The savings
amount to 19 % of the consumption of the Top Runner products
and 11 % of total household electricity consumption.

representative variants, taking into account the impact
on other environmental aspects. Furthermore a sensi-
tivity analysis covering the relevant factors will be
carried out to check if there are significant changes
and if the overall conclusions are reliable. Finally, the
date of entry into force of the requirement will take the
redesign cycle for the product into account.

Thus the analysis prescribed in the Ecodesign
Directive takes into account the best performing prod-
ucts, legislation in other countries (i.e. outside the EU)
and sets the target at the life-cycle cost minimum at a
date taking into account the redesign cycle of the
product. One way to accommodate for this is a tiered
approach: requirements for the first tier, which mostly
comes into force 1 year after the publication of the
Regulation in the Official Journal, are modest whereas
more stringent requirements come into force in the
second tier, mostly 3 or 4 years after publication.

Annex VII, item 9 of the Ecodesign Directive
requires implementing measures to state a date for
the evaluation and possible revision of the implement-
ing measure, taking into account the speed of techno-
logical progress. Also, almost all implementing
measures published so far provide in an (indicative)
Annex the benchmark values of the best performing
products on the market.

Extensive stakeholder consultation

The process of setting Ecodesign requirements for a
product is a three-stage process. The first stage is a
preparatory study which is carried out by consultants
hired by the European Commission. Stakeholder® input
is encouraged by sending out questionnaires and draft
reports for comments and organizing stakeholder meet-
ings. The study results in a report including policy
options; however, these options are not binding for the
Commission. The second stage starts with the
Commission writing a working document that contains
a proposal for an implementing measure including an
explanatory note explaining the choices made or options
given in the working document. This working document
is discussed with stakeholders in the Consultation Forum.
The first two stages are largely informal, i.e. apart from at
least one meeting of the Consultation Forum (as
requested in article 18 of the Directive) there is no formal

% Stakeholders are industry representatives, NGOs and EU
member state experts.
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procedure for these stages. The third stage can be con-
sidered the formal stage of the process. It starts when the
Commission after successfully going through its internal
review process (inter service consultation) sends a (final)
proposal for an implementing measure to the members of
the Regulatory Committee, consisting of EU Member
States experts. The Committee discusses the proposal
and can amend it. At the end of the meeting, the proposal
is voted upon. If adopted with a qualified majority, the
text is then sent to the Council and the European
Parliament for scrutiny. If both of them do not object,
the implementing measure is adopted by the Commission
and published in the Official Journal. The first and sec-
ond stages are public, i.e. documents are available on
public accessible websites and the meetings are open for
all registered stakeholders, the third stage is restricted to
Member State experts, Council members, members of
the European Parliament and the Commission.

Due to—amongst others—the extensive stakehold-
er consultation the time between the start of the pre-
paratory study and the coming into force of the first
tier requirements is quite long. For the 12 implement-
ing measures published so far, the time span varies
between 3.5 and 6.7 years, with an average of almost
5 years. The time span from the start to the second tier
varies between 5.25 years and 9.25 years with an
average of almost 7 years.

Enforcement is Member State responsibility

The enforcement of the Ecodesign regulations is the
responsibility of the EU Member States. In each Member
State an enforcement authority has to be appointed that
carries out activities to ensure that products comply with
the requirements. Products that do not comply with the
requirements can be withdrawn from the market by the
enforcement authorities and the manufacturers of those
products can be penalized. The Ecodesign Directive
specifies in Article 20 that the penalties shall be “effec-
tive, proportionate and dissuasive, taking into account
the extent of non-compliance and the number of units
placed on the Community market.”

Member States are required by the Directive to
cooperate with each other and the Commission re-
garding enforcements (Article 12). This is realized
by the AdCo group where enforcement authorities
of the Member States and the Commission meet
twice a year and discuss enforcement strategies,
plans and results.
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Other policies for energy-related products

For several product groups, the Ecodesign requirements
are complemented by other policies, e.g. the EU energy
label, the EU ecolabel and the EU Energy Star programme
(see, e.g. the Energy Efficiency Plan 2011 (European
Commission 2011b)). Especially the energy label for a
product is developed in the same process as the Ecodesign
requirements, i.e. both share the same preparatory study.
Furthermore, at the Member State level various other
policies exist, which mainly relate to voluntary pro-
grammes for promoting higher efficiency appliances.

Results of the Ecodesign scheme

Although the Ecodesign directive itself came into force
in 2005 and the first measures were published in 2008
and 2009, evaluation results are few (see, e.g. CSES
2011). Notably exception is the Selina project that mea-
sured standby and off mode power consumption of
around 6000 products in shops to check whether the
products (already) complied to Regulation 2008/1025/
EC on standby and off mode consumption (Almeida et
al. 2011). They found that 81.5 % of the products com-
plied with the off mode requirement and 69.0 % with the
standby mode requirement even when measured in most
cases before the requirements entered into force.”

The results presented in this section are based on
the preparatory studies and the impact assessments for
the products (http://ec.europa.eu/energy/efficiency/
ecodesign/legislation_en.htm).

The products for which an implementing measure
has been published cover 30 % of the total primary
energy consumption in the EU projected as Business
As Usual (BAU) consumption in 2020.% The measures
are expected to result in a saving of 14 % of the BAU
consumption in 2020 and result in a 22 % contribution
to the 20 % energy efficiency target in 2020 of the

7 Because the measurements were carried out in shops, it was
not known when the products measured were placed on the
market and therefore it could not be established with certainty
whether the products measured should have been compliant
with the requirements. Products placed on the market before
the requirements went into force can be legally sold after the
entry into force date.

8 Total primary energy consumption in 2020 is estimated at
1968 Mtoe (European Commission 2011a, p. 21), equivalent
to 22 888 TWh. Final consumption (all electricity) of products
covered by Ecodesign measures converted to primary energy
with factor 2.5 results in 6790 TWh.
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Table 4 Savings potential Ecodesign (and energy labelling)
implementing measures

Product Final energy consumption

(TWh/year)

Baseline BAU 2020 Savings 2020
Televisions® 60 132 43
Standby and off mode 47 49 35
External power supplies 17 31 9
Tertiary lighting 200 260 38
Air conditioners® 30 74 11
Electric motors 1,067 1,252 135
Circulators 50 55 23
Industrial fans 344 560 34
Cold appliances® 122 83 6
Washing machines® 35 38
Dishwashers® 25 34
Non-directional lighting® 112 135 39
Simple set-top box 6 14 9
Total 2,115 2,716 386

Non-household products presented in italics

#Savings include effect of energy labelling according Directive
2010/30/EC

European Union (European Commission 2011a).”
However note that water heaters and boilers are not
listed in Table 4; from these products alone, primary
energy savings of 680 TWh/year are expected accord-
ing to the preparatory studies (Kemna et al. 2007a, b).

Savings for household products are 179 TWh/year
in 2020. However, these products are also partly used
in the commercial, public and industrial sector, so not
all savings can be attributed to households. A compar-
ison with the data in Bertoldi and Atanasiu (2009, p.
13) suggests that 156 TWh/year can be attributed to
households. These savings are to be related to the
BAU household electricity consumption in 2020. An
estimate for this consumption can be made with the
assumption provided by Capros et al. (2008, p. 50)
that “Electricity consumption ... is projected to in-
crease almost as fast as disposable income.”, where
the income in the residential sector increases with 2 %
per year in the period 2005-2030. Since the residential

° The 20 % energy efficiency target (in primary energy) results
in 368 Mtoe (European Commission 2011a, p. 21), equivalent to
4,273 TWh. Savings (all electricity) in 2020 of products covered
by Ecodesign converted to primary energy with factor 2.5 result
in 965 TWh.

electricity consumption in 2007 is 800 TWh/year, an
increase of 25 % in the period 2008-2020 results in a
consumption of 1,000 TWh/year in 2020. Thus sav-
ings of 156 TWh/year amount to 16 % of total house-
hold electricity consumption.

Table 5 shows the expected improvements for the
products for which an implementing measure has been
published. Because of the complexity of the requirements,
an improvement percentage cannot be provided for tertia-
1y lighting and non-directional lighting.

Comparing Top Runner and Ecodesign
Scope of the scheme

Table 6 lists the products that are covered by the Top
Runner programme and the products for which a pre-
paratory study in the framework of the Ecodesign
Directive has been or is carried out. Note that this
table can only provide a global indication of the prod-
ucts covered by each of the schemes; even when the
product group names are identical, the coverage will
differ when looking at the exact definitions as speci-
fied in the implementing measures.

From Table 6, it can be concluded that the number of
products covered by Ecodesign is larger than the num-
ber of products covered by Top Runner. For the products
covered by Top Runner but not by Ecodesign, there are
two different explanations. First transport products are
explicitly excluded from the Ecodesign scope (Article 1
(3)); however other European regulations set efficiency
and environmental requirements for, e.g. cars (http:/
ec.europa.cu/enterprise/sectors/automotive/documents/
directives/motor-vehicles/index_en.htm). Second elec-
tric toilet seats and electric rice cookers do not fulfil
the criterium of significant volume of sales and trade to
be eligible for an implementing measure under
Ecodesign. For the products covered by Ecodesign but
not by Top Runner, there are different explanations.
First, several products have a small total energy con-
sumption in Japan (e.g. dishwashers, washing machines,
coffee machines). Second, for electric motors and prod-
ucts with an electric motor, e.g. circulators and pumps,
stimulating the use of inverter control was more
important than setting targets for the efficiency of
the motor. However electric motors are now under
consideration for the Top Runner programme. Third,
for other product groups, mainly in the commercial

@ Springer


http://ec.europa.eu/enterprise/sectors/automotive/documents/directives/motor-vehicles/index_en.htm
http://ec.europa.eu/enterprise/sectors/automotive/documents/directives/motor-vehicles/index_en.htm
http://ec.europa.eu/enterprise/sectors/automotive/documents/directives/motor-vehicles/index_en.htm

10

Energy Efficiency (2013) 6:1-19

Table 5 Ecodesign requirements® for products

Product Regulation* Energy consumption Improvement Remarks
Tier 2 vs Tier 1
Tier 1 Tier 2
Entry into force; Entry into force;
requirement requirement
Televisions EC/642/2009 20 Aug 2010 1 Apr 2012 A: visible screen area in dm?.
20 W+A*4.3324 W/ 16 W+A*3.4579 W/dm* 20 %
dm?: on mode power on mode power
consumption consumption
Standby and off EC/1275/2008 7 Jan 2010 7 Jan 2013 Tier 2 also includes power
mode Off: <1 W Standby: Off: <0.5 W Standby: 50 % management requirement.
<1 W (2 W with >0.5 W (1 W with
display) display)
External power EC/278/2009 27 April 2010 27 April 2011 Additional requirements on
supplies 0.5 W: no load 0.3 W: no load 40 % average active efficiency based
on a formula.
Tertiary lighting EC/245/2009 Efficiency requirements in various yearly Tiers (1 Apr 2009—1 Apr 2017) for various categories of lamps, e.g.

Air conditioners

Electric motors

Circulators

Industrial fans

Cold appliances

‘Washing machines

Dishwashers

Non-directional
lighting

Simple set-top box

Adopted by Regulatory
Committee but not yet
published

EC/640/2009

EC/641/2009

EU/327/2011

EC/643/2009

EU/1015/2010

EU/1016/2010

EC/244/2009

EC/107/2009

fluorescent lamps without ballast and high intensity discharge lamps. Furthermore, the Regulation contains
requirements for ballasts.

1 Jan 2013 1 Jan 2014 Requirements for air conditioners
SEER>3.60 SEER>4.60 28 % other than single duct and
SCOP>3.40 SCOP>3.80 12 % double duct with Global
Warming Potential of

Indoor sound power refrigerant >150 and capacity

level <60 dB(A) <6 kW. For other requirements

see Regulation.
16 Jun 2011 1 Jan 2015 IEx: efficiency level as defined in
1E2 IE3 or IE2 with variable 3.1 % Annex I of the regulation.
speed drive

1 Jan 2013 1 Aug 2015 EELI: energy efficiency index.
EEI<0.27 EEI<0.23 15%
1 Jan 2013 1 Jan 2015
TNwarget Varies with type of fan, power, efficiency 17 %

category and measurement category
1 Jul 2010 1 Jul 2013 Tier 3 (1 Jul 2014): EEI<42
EEI<S55 EEI<44 20 % EEI energy efficiency index.
1 Dec 2011 1 Dec 2013 EEL energy efficiency index.
EEI<68 EEI<59 13 %
1 Dec 2011 1 Dec 2013 EEI: energy efficiency index.
EEI<71 EEI<63 11 %

6 Tiers, with first 3 Tiers phasing out incandescent lighting: Tier 1 (1 Sep 2009): >81 W, Tier 2 (1 Sep 2010):
>65 W, Tier 3 (1 Sep 2011): >45 W. Wattages are approximations, values are stated in lumen in the
Regulation. Furthermore requirements for non-clear lamps and functional requirements, e.g. lumen mainte-

nance and starting time.

25 Feb 2010

2 W: standby including

display

25 Feb 2012
1 W: standby, including
display

8 W: on, including High 6 W: on, including High

Definition decoding

Definition decoding

50 %: standby

25 %: on

#Note that the format of the table only allows for the main requirements to be summarized; the full text of all regulations can be found
on Eurlex: http://eur-lex.europa.eu/en/index.htm

and industrial sector setting standards is considered

Where to set the requirements?

too complex because of product diversity and/or lack
of measurement methods.

Both schemes play an important role in meeting the
energy efficiency targets as set by the European Union

and Japan.

@ Springer

The difference between the Top Runner and Ecodesign
approach on setting requirements is indicated by Fig. 1.
The start of the axis is the efficiency at the time of setting
the requirements.
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Table 6 Overview of products covered by the Top Runner programme and Ecodesign

Products covered by Top Runner and by Ecodesign

Space heaters

Water heaters

Computers, magnetic disc units
Copying machines

TV sets

Air conditioners

Refrigerators and freezers

Lighting equipment

Transformers

VCRs, DVD recorders

Gas cooking appliances, microwave ovens

Vending machines

Products covered by Top Runner (and not by
Ecodesign)
Electric toilet seats

Electric rice cookers
Passenger vehicles
Freight vehicles
Routers, switches®

Boilers, including combi-boilers

Water heaters

PCs and computer monitors

Copiers, faxes, printers, scanners, multifunctional devices (imaging equipment)
Televisions

Air conditioning appliances and systems, ventilation systems (domestic and
commercial)

Domestic refrigerators and freezers

Domestic lighting ,Office lighting, Street lighting
Transformers

AV equipment

Domestic and commercial ovens, hobs and grills

Chillers, display cabinets and vending machines

Products covered by Ecodesign (and not by Top Runner)
Standby- and off-mode losses®, network standby
Battery chargers and external power supplies
Electric motors
Electric pumps, circulators
Fans
Domestic dishwashers and washing machines
Solid fuel boilers
Laundry driers
Industrial air compressors
Set-top boxes
Vacuum cleaners
Coffee machines
Domestic uninterruptable power supplies
Commercial refrigerating and freezing equipment
Industrial and laboratory furnaces and ovens
Machine tools

Products for which a preparatory study has been or is carried out

?For the Top Runner scheme, standby is included in consumer electronics and office equipment

® Ecodesign will include these products in requirements for network standby

The difference between Top Runner and Ecodesign is
that the standard setting in Ecodesign varies on both

efficiency and time, whereas for the Top Runner scheme
the efficiency level is—in principle—fixed by the Top
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Fig. 1 Standards setting: higher 4 area Top
Top Runner versus efficiency b Runner standard
Ecodesign est case X: target year
Ecodesign
area Ecodesign
requirements
N worst case
situation .
Ecodesign
when
setting R
require- e
ments time

Runner product. The Ecodesign Directive specifies ex-
plicitly the factors that influence standard setting, includ-
ing the date of entry into force. Since these factors can
vary, the result can be pictured as an area in the time-
efficiency diagram as shown in Fig. 1. This means that
the (exact) point of the Ecodesign standard is not known
beforehand. It can vary from the “best case” (standard
with a high efficiency level on short time) to the “worst
case” (standard with low efficiency level later on). In
general, Ecodesign requirements tend to be relaxed during
the process, i.e. they move in Fig. 1 from the top left hand
area (proposal in preparatory study) in the direction of the
bottom right hand (values and timing in regulation).

For the Top Runner scheme, the flexibility is in prin-
ciple limited to the timing of the target year, which is set
3 to 10 years ahead. However the level of the standard
can be moderated by the potential of technological inno-
vation, patented technology to achieve the standard and
high price of the Top Runner product. The Top Runner
scheme is explicitly focussed on the Top Runner product
to set the standard. However, the Ecodesign scheme
takes into account best-performing products and bench-
marks set in other countries legislation.

It is not possible to directly compare the absolute
levels of the requirements between Top Runner
(Table 2) and Ecodesign (Table 4) because the require-
ments are based on different definitions and measure-
ments methods.'® Table 7 compares the relative
improvements for products for which both Ecodesign
and Top Runner requirements exist.

Besides the general principles as indicated above there
are other aspects when deciding upon the new target:

* Interference with other environmental aspects
* Interference with performance aspects

1 The IEA 4E (efficient electrical end-use equipment) imple-
menting agreement has an Annex (Mapping and Benchmarking)
to undertake such international comparisons.

@ Springer

» Differentiation between products from the same
category
* Dealing with increased performance

Decreasing energy consumption could interfere
with improving other environmental aspects. Even if
it is not directly conflicting, a strong focus on energy
efficiency could absorb resources at manufacturers’
that otherwise could have been used to improve other
environmental aspects. Tojo (2005, p. 64) indicates
some issues regarding expanding the Top Runner
programme towards other environmental aspects, es-
pecially setting the boundary and agreeing on parame-
ters would not be straightforward. Regarding Ecodesign
interference of energy efficiency with other environ-
mental aspects has only been an issue for noise, where
for dish washers and air conditioners it was argued by
industry that stringent noise requirements would hamper
(cost effective) energy efficiency improvements. First
this is a result of Ecodesign being focussed on energy
using products where the emissions related to the energy
consumption in the use phase are the most important
environmental aspect. Second there is other legis-
lation in the EU (WEEE (Directive 2002/96/EC)
and ROHS (Directive 2011/65/EU)) that deals with
other environmental aspects of products. However,
especially environmental NGOs have argued that
Ecodesign implementing measures should pay (more)
attention to these aspects.

Decreasing energy consumption could interfere with
performance. Decreasing washing temperature could
decrease the wash performance of a washing machine
or dish washer. A longer wash cycle in a washing
machine to maintain performance at decreased temper-
ature could increase wear of the fabric. Therefore
Ecodesign implementing measures contain require-
ments for important performance aspects. Top Runner
standards do not include such requirements but rely on
measurement standards for these aspects.
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Table 7 Relative improvements

for Ecodesign and Top Runner Product Improvement Remarks

per year”

Ecodesign Top

Runner

a . Televisions 7.8 % 93 %
Top Runner: total improvement . » o
second cycle/(target year—refer- Air conditioners 10 % 39% Ecodesign is average of SEER and SCOP
ence year); Ecodesign: improve- improvements Top Runner is average for
ment betw,een Tier 1 and last residential air conditioners
Tier/period between regulation Refrigerators 4.7 % 42 % Ecodesign does not differentiate between
coming into force and last Tier Freezers 2.5 % refrigerators and freezers

coming into force

Another aspect is the differentiation between prod-
ucts from the same category but with a different type
of performance, e.g. a television with a small screen
compared to one with a large screen or a refrigerator
with and without internet terminal. Differentiating the
standards with regard to such performance aspects
ensures that a wide range of products are available
because there is no penalty for, e.g. a larger screens as
such, but may result in increasing (absolute) energy
consumption when consumers favour the larger prod-
ucts. Both the Top Runner and the Ecodesign scheme
vary requirements according to performance, i.e. they
set energy efficiency requirements. For some products,
e.g. refrigerators, industrial fans and lighting, require-
ments are differentiated by technology. In general, this
is to be avoided since it will keep on the market
technologies that are less efficient. However, the main
reason for differentiated requirements is a specific
technology sometimes offers other important benefits.
For example, absorption-type refrigerators that are
much less efficient than compressor type refrigerators
but offer noiseless operation. Both Ecodesign and Top
Runner programme accommodate for this by allowing
setting different standards for different categories.

Performance of products is changing constantly, both
quantitative (e.g. a larger screen or larger storage volume)
and qualitative (new or improved features, e.g. high def-
inition, network capability). Regarding quantitative devel-
opments, both Ecodesign and Top Runner as indicated set
energy efficiency requirements that take variation of per-
formance into account. However, if the performance of
the product increases dramatically during the period, the
standard loses its guiding principle. Examples in the Top
Runner programme include standards for hard disks and
computers where the requirements are formulated in Watt
per operations per second and Watt per memory capacity

respectively. The emergence of new features with im-
pact on energy consumption poses a challenge for set-
ting requirements. In general both Top Runner and
Ecodesign provide allowances for (new) features, e.g.
the allowance for high definition encoding in the set top
box regulation and for multiple tuners in the Top Runner
television standard. Alternatives for allowances are
switching off the features during the measurement of
the power consumption if possible (see, e.g. IEC 62087
for measuring energy consumption of televisions),
exempt products with new features from the require-
ments or provide no allowances at all. This aspect is
especially challenging for requirements on ICT and
consumer electronics products. It also means for the
Top Runner approach that the Top Runner product at a
certain point in time does not automatically set the
standard for the next target year because it does not have
(all) the features that products in the target year will
have.

Concluding, while it is not possible to directly
compare the absolute levels of the requirements be-
tween Top Runner and Ecodesign, the relative
improvements are in the same range. Although in
practice the setting of requirements encounters the
same issues in both processes and finds solutions that
provide more or less the same results, the Top Runner
approach has the large conceptual advantage that the
aim is clear from the start: the Top Runner product sets
—in principle—the new standard.

Which test methods are to be used?
Both Ecodesign and Top Runner prefer test methods
established in harmonized (international) standards.

However such standards might not be available for all
products, or the existing standards are outdated or not
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complete. For both schemes, the possibility exists when
a harmonized standard is not available or not complete
to specify (additional) measurement methods, including
measurement conditions, in the measure. For Top
Runner such a method should be objective and quanti-
tative. For Ecodesign, the Commission will specify a
mandate to the European Standardization bodies to
adopt the missing standards or amend existing standards
to suit the needs of the implementing measure.

When to update the requirements?

Both Top Runner and Ecodesign have clear indications
on when to update the requirements. For Top Runner this
is (at least) the target year, whereas for Ecodesign each
individual regulation specifies when the Commission
will present a review to the Consultation Forum. Most
Ecodesign regulations have a two or even multi-tier
approach. In most cases, the review is planned after the
last tier has come into force. However for some products
(lighting, electric motors and dish washers) the review
will be carried out before the last tier comes into force.
The reason is that at the time of setting the requirements
it was not completely certain whether especially small
and medium size enterprises could achieve the require-
ments on time. Although the review aims at updating the
requirements for both Top Runner and Ecodesign, an
update will only occur if there is still (substantial) im-
provement potential.

Table 8 compares the dynamics of updating be-
tween Top Runner and Ecodesign. Note that the figure
for Top Runner has been calculated from actual
updates whereas the figure for Ecodesign is based
upon revisions to come.

Monitoring and enforcement

The Top Runner scheme requires manufacturers (and
importers) to provide both energy (efficiency) and sales
data for all products covered by the scheme at the target
year. Because the fleet average needs to comply with the
target, data from individual products cannot be conclu-
sive regarding whether a manufacturer complies with the
target for a certain product category. This means that the
Top Runner scheme regarding monitoring and enforce-
ment is highly dependent on co-operation from manu-
facturers and on confidential data. In practice this means
that independent enforcement is not possible.
Furthermore it requires a stable market situation in which

@ Springer

manufacturers or importers do not change quickly.
Second, it means that consumer purchasing behaviour
is still important. Whereas with minimum efficiency
performance standards (MEPS) you can be sure that
every product meets the standard, the fleet average ap-
proach goes wrong if too many customers buy products
with low efficiency, which are then not compensated for
by products bought with a high efficiency.

For the Ecodesign scheme, independent enforcement
is possible: every product shall meet the requirements.
Every Ecodesign regulation contains an Annex on how to
carry out enforcement activities, including the procedure
how to decide whether a product complies or not. The
challenges for enforcement lie in the fact that enforce-
ment is a responsibility of each EU Member State indi-
vidually; there is, e.g. no European enforcement
authority. Since there is no requirement for manufacturers
or importers to register products or to send product data to
the authorities, it depends on the activities of individual
enforcement authorities in Member States'' to check
whether products comply with the requirements. In prac-
tice, these activities have a small scale or are even non-
existent in several Member States (CSES 2011).

Discussion

One of the aims of this article is to investigate what the
Top Runner and Ecodesign scheme could learn from
each other, especially in the light of interest in Europe
for the Top Runner scheme.

First, what this article shows is that both schemes have
more in common than is sometimes suggested; this espe-
cially holds for the dynamic aspect where Top Runner is
perceived as being continuously updated (e.g. Nordqvist
(2006, p. 5)) and Ecodesign as being slow (Spengler and
Jepsen 2010, p. 4). However, both Top Runner and
Ecodesign are dynamic (tiered approach and/or updates)
and the time needed to set or review the requirements is in
both schemes considerable and highly comparable.
Although it is difficult to compare the absolute levels of
the requirements, comparison of the relative improve-
ments and of the savings on household electricity con-
sumption suggest they are in the same range.

The common aspects suggest that the schemes could
learn and benefit more from each other when they would

" And some Member States, e.g. Spain and Germany, have
delegated the enforcement to lower levels in their hierarchy so
that they have multiple enforcement authorities.
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Table 8 Time span (years) between two subsequent requirements for Ecodesign and Top Runner

Average  Min  Max  Remarks

Ecodesign (n=12) 49 3.0 7.3
Top Runner (n=13) 6.0 3.0 8.0

For four products, the review will be before the last tier comes into force.
For 13 of the 23 products, requirements have been updated. For computers and

magnetic disc units, requirements have been updated twice.

be more harmonized. Harmonization of criteria and mea-
surement methods would make it possible to compare the
requirements and the results which could drive the ambi-
tions of both schemes. Products where this harmonization
is most easily realized are those that are produced and sold
for a worldwide market and already have a single-
accepted measurement method, e.g. televisions.

Second, both schemes face some of the same limi-
tations, which stem primarily from the condition that
setting requirements is determined by the efficiency of
the products on the market when setting the require-
ments, albeit that this can be the most efficient products.
This means that for both schemes it is difficult to “force”
innovations. Related to this is the condition that the
market must be competitive enough to prevent manu-
facturers from concerted action to slow down efficiency
improvements. Also, both schemes have difficulties in
dealing with new or improved features and variations in
functionality (Kimura 2010). A consequence is that an
automatic update of making requirements more strin-
gent is hardly possible for many products unless the
claim of extra energy consumption by new or improved
product features is denied.

Third, for both schemes the manageability increasing-
ly will become a challenge. Several factors contribute.
First the number of products (23 for Top Runner, 13 for
Ecodesign with around 15 to come), second the success
of the schemes combined with the intensive preparation
and stakeholder consultation and third the type of prod-
ucts targeted. Although not all standards will be revised,
e.g. the Top Runner standard for VCRs, with an average
time span for updating of around 5 years, this means that
in the years to come every year four to five products need
to be revised. The familiarity with and success of the
schemes result in more stakeholders more intensively
participating in the process, which is as such a good thing
but makes the management of the scheme more complex
and time-consuming. Revision of standards on one hand
might be easier and quicker because it “only” requires an
update of the work already done, on the other hand for
several products functionality, technology and/or the

market may have changed dramatically so that in fact
the preparations have to start from scratch. Regarding the
type of products, especially expanding the scheme will
create challenges. Both schemes have in the beginning
dealt with relatively simple products, i.e. products for
which measurement methods were available, which were
already subject to other legislation (e.g. energy labelling
in the EU) and for which the market was well organized.

Unfortunately there is no quick fix for the manageabil-
ity challenge. Freeing more resources (money, persons)
for the scheme is an obvious solution but might be polit-
ically less acceptable or realizable. The Ecodesign scheme
allows for self-regulation instead of implementing meas-
ures; although this might decrease the workload for the
administrators, the workload for industry is more or less
the same. Furthermore self-regulation is in many cases not
suitable or desired by industry, because self-regulation
will not cover all market players (the three self-
regulatory initiatives so far cover between 75 % and
98 % of their market). Improvements can be made regard-
ing the planning of the process, e.g. the Ecodesign process
is notorious for the delays in delivering the implementing
measures, but this will probably only provide a small
relief. Another suggestion would be to have more hori-
zontal requirements, like for (network) standby in
Ecodesign resulting in one regulation covering a large
number of products, or to restrict the requirements to the
most important products, i.e. to raise the eligibility criteria.

Although the differences between Top Runner and
Ecodesign are more gradual than black and white, for
each of the schemes, there is at least one point where
each of the schemes can learn from the other. For the
Ecodesign scheme, this is the principle that the Top
Runner product sets the next requirements. The ingre-
dients for applying this principle are already in the cur-
rent scheme: the (indicative) benchmark values and the
date of review. To apply the principle would mean that
when reviewing the regulations the benchmark values in
the existing regulation would be checked against the
actual market situation and then be set as the basis for
the revised regulation. As indicated above, unlike Top
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Runner, Ecodesign explicitly refers to the point of least
life cycle costs (LLCC) to set specific requirements.
However, since this point moves in time (the longer the
time before the standard comes into force, the more
ambitious the LLCC can be) as with Top Runner, the
time variable can be used to match the point of LLCC
with the benchmark (= Top Runner) values. This would
provide the revision of Ecodesign regulations with a
clear target from the start of the process.

The Top Runner scheme could benefit from switch-
ing to a real MEPS scheme instead of a fleet average.
The fleet average requires that manufacturers (or
importers) send both the energy efficiency data and
sales data for the target year to the authorities. Such a
scheme is difficult to check and enforce because mea-
suring an individual product does not conclude about
the total suite of products from a manufacturer com-
plying with the requirements. A MEPS approach
would open the scheme for products where the market
situation is less clear. This might however also require
changes in the way stakeholders are consulted in the
Top Runner programme.

Regarding the European interest in a Top Runner
approach, the following can be said based on the analysis
in this article. It seems that the appeal of the Top Runner
approach is to a large degree conceptual and to a certain
extent even more based on an ideal picture than on facts.
An example of the latter is the confusion that the dynam-
ic nature of Top Runner implies a short updating cycle,
whereas in fact the time between two subsequent require-
ments is longer for Top Runner than foreseen for
Ecodesign. On the question whether the update can be
faster the Top Runner approach as such does not provide
an answer. The conceptual appeal mainly relates to the
principle that the Top Runner product sets the next
requirements. As we have indicated above, it is possible
to make more explicit this principle in the Ecodesign
revision process.

Finally, placing Top Runner and Ecodesign in a
broader energy policy perspective, it is noted that a
product approach, by definition, targets energy consump-
tion of individual products. However, fofal house- hold
and commercial electricity consumption is not
(completely) controlled with such an approach. First,
not all products that are used in households are included
in, e.g. the Top Runner approach. Second, even if all
products were included, the approach does not control the
number of products in use, nor their size, nor the duration
of their use. So, neither Top Runner nor Ecodesign, nor
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any other product-oriented approach can be the single
“silver bullet” regarding energy saving and CO, reduc-
tion (Siderius 2004).

Conclusions and recommendations

Top Runner is a Japanese programme which addresses
energy use in the transport, commercial and private
sectors. It is effective in the sense that in general the
standards that were set have been met. The appeal of
the approach is embedded in the following character-
istics: the simple assessment of the standards (Top
Runners) based upon data from products available on
the market and its dynamic nature. Moreover the name
of the programme has a positive connotation: the most
efficient product on the market is the Top Runner.

The EU Ecodesign Directive provides a framework
for setting minimum requirements on significant environ-
mental aspects for products placed on the EU market. For
12 product groups from the household, commercial and
industrial sectors, requirements on energy efficiency
(MEPS) and other aspects have been set and it is expected
that in the next years, MEPS for another 15-20 products
will follow. The requirements have a tiered approach and
will be reviewed (on average) after almost 5 years.

Both Ecodesign and Top Runner contribute signifi-
cantly to the energy efficiency targets set by the
European Commission and the Japanese government
respectively. Comparing the Top Runner approach with
the approach offered by the Ecodesign Directive reveals
that most of the characteristics of the Top Runner ap-
proach can also be found in the Ecodesign Directive
although that the “top runner” aspect is somewhat hid-
den. However, the Ecodesign scheme could exploit the
top runner aspect more explicitly by making the bench-
mark values in the implementing measures starting point
for revisions. The Top Runner scheme could benefit
from switching to a real MEPS instead of a fleet aver-
age. Both schemes would benefit from cooperation
through harmonization of measurement methods and
criteria. Further harmonization of the test methods will
allow better comparison to find the international top
runner to set MEPS. A common limitation is the diffi-
culty in dealing with variations in product functionality
and with new or improved features. Finally the largest
challenge for both schemes is the manageability.
Improved planning can provide some relief here, but
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the main choice is between spending more resources or
restricting the scheme to the most important products.
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