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SECTION 1: PROCEDURAL ISSUES AND CONSULTATION OF INTERESTED PARTIES
1.1

Organisation and timing

This implementing measure is one of the priorities of the Action Plan on Energy Efficiency1,
and is part of the 2008 Catalogue of actions to be adopted by the Commission for the year
2008.2 This proposal is part of the European Commission commitment announced in the
European Economic Recovery Plan to draw up measures for products, which offer very high
potential for energy savings.
The proposed implementing measure is based on the Directive 2005/32/EC of the European
Parliament and of the Council establishing a framework for the Commission to set Ecodesign
requirements for energy-using products3, in the following abbreviated as "Ecodesign
Directive". An energy-using product, or a group of energy-using products, shall be covered by
Ecodesign implementing measures, or by self-regulation (cf. criteria in Article 19), if the
Ecodesign represents significant sales volumes, while having a significant environmental
impact and significant improvement potential (Article 15). The structure and content of an
Ecodesign implementing measure shall follow the provisions of the Ecodesign Directive
(Annex VII).
Article 16 provides the legal basis for the Commission to adopt implementing measures on
this product category.
Consultation of stakeholders is based on the Ecodesign Consultation Forum as foreseen in
Article 18 of the Directive (see next section for details), including the consultation of
stakeholders during a preparatory technical study from March 2006 till February 2008 in
order to assist the Commission in analysing the likely impacts of the planned measures.4
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COM(2006)545 final.
COM(2008)11 final.
OJ L 191 of 22.7.2005, p. 29.
A. de Almeida, Motors, EuP preparatory study for Lot 11, University of Coimbra, 18.2.2008.
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Article 19 of the Directive 2005/32/EC, amended by Directive 2008/28/EC5 foresees a
regulatory procedure with scrutiny for the adoption of implementing measures. Subject to
qualified majority support in the regulatory committee and after scrutiny of the European
Parliament, the adoption of the measure by the Commission is planned by the end of 2009.
The Commission has carried out a study on circulators6 in preparation of the implementing
measure. On 29 May 2007 a meeting of the Ecodesign Consultation Forum established under
Article 18 of the Ecodesign Directive was held (details are provided below). Article 19 of the
Ecodesign Directive foresees a regulatory procedure with scrutiny for the adoption of
ecodesign implementing measures. If both the Article 19 Committee and the European
Parliament give a favourable opinion on the draft implementing measure and impact
assessment, the adoption of the measure by the Commission is planned in 2009.
1.2

Impact Assessment Board

The main comments of the Impact Assessment Board (Opinion 11.02.2009) were that the
report included all necessary elements of the analysis of impacts. However, further
clarification of the problem definition, baseline scenario and a number of methodological
choices, such as assumptions on employment impacts was requested, and the analysis of
problems was to be more closely related to the policy options, including further information
on the voluntary policy options. Also, compliance aspects were requested to be further
treated.
1.3

Transparency of the consultation process

External expertise was gathered in particular in the framework of a study providing a
technical, environmental and economic analysis (in the following called "preparatory study")
carried out by external consultants7 on behalf of the Commission's Directorate General for
Energy and Transport (DG TREN). The preparatory studies followed the structure of the
"MEEuP" ecodesign methodology8 developed for the Commission's Directorate General for
Enterprise and Industry (DG ENTR). MEEuP has been endorsed by stakeholders and is used
by all ecodesign preparatory studies.
The preparatory study has followed the structure of the Ecodesign methodology (MEEuP)
"Methodology Study Ecodesign of Energy-using Products"9 developed for the Commission's
Directorate General for Enterprise and Industry (DG ENTR). MEEuP has been endorsed by
stakeholders and is used by all Ecodesign preparatory studies.

5
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Directive 2008/28/EC of the European Parliament and of the Council of 11 March 2008 amending
Directive 2005/32/EC establishing a framework for the setting of ecodesign requirements for energyusing products, as well as Council Directive 92/42/EEC and Directives 96/57/EC and 2000/55/EC, as
regards the implementing powers conferred on the Commission, OJ L 81, 20.3.2008, p. 48
Technical/economic ecodesign study on electric motors, water pumps (in commercial buildings,
drinking water pumping, food industry, and agriculture), circulators in buildings and on fans for
ventilation in non residential buildings was conducted on 6 March 2006 – 6 February 2008 by an
external consultant AEA Technology plc (UK) in partnership with ISR University of Coimbra (Italy)
and Fraunhofer Institute for Systems and Innovation Research (Germany): http://www.ecomotors.org/.
EuP preparatory studies "Lot 11: Motors, by A. de Almeida, final report of 28 Feb. 2008;
documentation available on the ecodesign website of the Commission's Directorate General Energy and
Transport http://ec.europa.eu/energy/demand/legislation/eco_design_en.htm.
"Methodology for the Ecodesign of Energy Using Products", Methodology Report, final of 28
November 2005, VHK, available on DG TREN and DG ENTR ecodesign websites:
http://ec.europa.eu/energy/demand/legislation/eco_design_en.htm
http://ec.europa.eu/enterprise/eco_design/index_en.htm
Methodology Report, final of 28 November 2005, VHK, available on DG TREN and DG ENTR
Ecodesign websites
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The circulator preparatory study has been developed in an open process, taking into account
input from relevant stakeholders including manufacturers and their associations,
environmental NGOs, consumer organizations, EU Member State experts, experts from third
countries and international organizations as e.g. the International Energy Agency (IEA). The
preparatory study provided a dedicated website10 where interim results and further relevant
materials were published regularly for timely stakeholder consultation and input. The study
website was promoted on the Ecodesign-specific websites of DG TREN and DG ENTR.
Three open stakeholder meetings were organised on 29.06.2006, 21.11.2006, and 24.10.2007
in which the progress of the study was discussed in detail. The circulator study was also
discussed within the European umbrella organisation Europump in its Joint Working Group,
which gathers the circulator and pump industry around one table (cooperation of Europumps
Technical and Standards Commissions). The Working Group provided industry input on
technical and economic issues.
On 29 May 2008 a meeting of the Ecodesign Consultation Forum (established under
Article 18 of the Ecodesign Directive) was held (details are provided below). The
Commission services presented a working document suggesting ecodesign requirements
related to circulators. One month before the meeting the working document was sent to the
members of the Consultation Forum and to the secretariat of the European Parliament for
information of ENVI and ITRE committees. The working document was published on the
TREN Ecodesign website, and it was included in the Commission's CIRCA system alongside
the stakeholder comments received in writing before and after the meeting.
1.4

Preliminary results of stakeholder consultation

The main input from the stakeholder consultation was a wide variety of comments from all
relevant stakeholders in Europe and beyond during the technical/economic study and the
Consultation Forum meeting. It also provided additional detailed technical and market data.
The general approach to set mandatory minimum requirements in the framework of
Ecodesign is largely supported by Industry Associations but the level of requirements and the
timing were questioned.
While industry preferred lower minimum energy efficiency levels with slower introduction,
environmental NGOs and several Member States requested higher levels and faster
implementation than proposed.
If a large quantity of the 6.5 million standalone circulators (small and large), and 7.5 million
integrated circulators sold per year (2005) would have to be converted to more efficient ones,
some industry would need time to gain more experiences with their processes and materials
and to install new production lines, if necessary. However, it would be easier for the industry
if the requirements came into force with slightly different introductory dates for standalone
and boiler integrated circulators, which might be the outcome of the process given that the
efficiency calculation method for boiler integrated circulators is still under development.
Environmental and consumer NGOs (and some Member States) requested information
requirements to be added in form of an indication of the 'best-in-class' product or information
about the products EEI (Energy Efficiency Index) level on or near the product name plate, in
the product packaging and documentation.

10
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http://www.ecomotors.org/
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Specific issues that were raised include the scope of the implementing measure. Several
member States and NGOs requested the scope to include both standalone circulators, boiler
integrated circulators and drinking water circulators. For the circulator pump industry it is
particularly important that level playing field is ensured with comparable requirements on all
types of circulators in order to avoid running production lines for circulators of different
efficiency and design. However, requirements could be set stepwise in order to allow enough
time for the necessary redesign and investments. The European boiler industry, EHI, opposes
ecodesign requirements on boiler integrated circulators, mainly based on arguments related to
the difficulty of measuring the efficiency of boiler integrated circulators. Finally questions
were raised regarding the energy efficiency calculation method used.
For further details, see Section 4.
SECTION 2: PROBLEM DEFINITION
The report focuses on standalone and boiler integrated circulators, as a separate technical
study is needed on drinking water circulators due to strict hygienic requirements and different
materials used. Also, no harmonised energy efficiency measurement method exists on these
circulators.
The underlying problem can be summarized as follows: although energy efficient products
and technical solutions exist on the market leading to lower power consumption of standalone
and boiler integrated circulators without negatively affecting their functionality or cost, the
market penetration of such circulators equipment remains limited.
As requested by Article 15 of the Ecodesign Directive, the preparatory study identified the
environmental aspects in relation to circulators:

2.1

(1)

they have a significant environmental impact within the Community;

(2)

they present significant potential for improvement without entailing excessive
costs;

(3)

they are not addressed properly by market forces (market failure);

(4)

they are not sufficiently addressed by other relevant Community legislation
(see part on existing legislation).

Environmental impact

According to the technical/economic study on circulators11, the dominating environmental
impact of circulators is energy consumption in use, as show in figure 1. Further significant
aspects are related to hazardous substances, and waste. Those aspects are already addressed
by related Community legislation (see below).

11

EN

Technical/economic ecodesign study on electric motors, water pumps (in commercial buildings,
drinking water pumping, food industry, and agriculture), circulators in buildings and on fans for
ventilation in non residential buildings was conducted on 6 March 2006 – 6 February 2008 by an
external consultant AEA Technology plc (UK) in partnership with ISR University of Coimbra (Italy)
and Fraunhofer Institute for Systems and Innovation Research (Germany): http://www.ecomotors.org/.
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Figure 2.1: Environmental impact by phase of life-cycle of a small standalone circulator
(65 W)12
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Environmental Impact

The results for large standalone and boiler integrated circulators are similar.
2.2

Improvement potential

The following table 3 illustrates the savings potential of circulators with or without the
proposed policy. The action taken by the Member States under the Energy Performance of
Buildings Directive will ensure that there is in principle no increase in energy consumption of
circulators through the requirements on system efficiency. However, it will not lead to energy
efficiency improvements of circulators as products and the energy consumption is expected to
remain high without the proposed policy.
Table 2.2 Projected energy consumption and saving potential for stand alone and boiler
integrated circulators.

EN

No-policy
TWh

Policy*
TWh

Improvement
potential
TWh

2010

52.2

51.2

1.0

2020

55.3

28.7

26.6

*

Related to scenario analysis sub-option 3.

12

Although negligible in the light of the total environmental impacts, the seemingly high eutrophication
value in the production process is due to the use of stainless steel, which contains nickel (18 %) and
chromium (8 %) and in overall follows a different route from carbon steel. Replacing stainless steel
with carbon steel would add other environmental impacts.
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2.3

Market failures

The main market barriers hampering a larger market penetration of energy efficient
circulators were identified in the preparatory study and are as follows:
1.

Negative externality

Negative externality related to energy use: not all environmental costs are included in
electricity prices. That is why consumer (and producer) choices are made on the basis of
lower electricity price not reflecting environmental costs for the society.
2.

Split incentives

The budget manager responsible for the purchase cost will not be inclined to have an interest
in savings shown in budgets for running cost.
3.

Asymmetric information

The purchase price is well visible and is typically higher for energy efficient circulators. On
the other hand, information on running costs/cost savings is not explicit and can be obtained
only with difficulties. The circulator market is largely an OEM (Original Equipment
Manufacturer) market for boiler integrated circulators or installer market for stand alone
circulators, in which OEM/installer purchases represent most part of the sales. OEM
manufacturers and installers tend to base their purchases on purchase cost instead on life cycle
cost, since they will not pay the circulator operating costs. Additionally, consumers are not
able to demand efficient circulators, as they are not aware of their impact on energy
consumption and the bill paid, despite of several information and voluntary actions taken at
national levels. As a result, manufacturers or installers have no incentive to reduce the energy
consumption of circulators, even though this could be done at reasonable additional cost to the
manufacturer and would bring significant savings to the consumer and reduced CO2
emissions.
There have been energy efficient circulators on the market for a long time, but their market
share has so far been low despite of an industry voluntary action to promote energy efficient
circulators. Circulators included in the Europump energy labelling scheme (since January
2005) are only those used in residential and commercial heating systems within the European
Union. Although the scheme has helped to ensure market transformation from the very lowefficiency circulators towards the standard circulators, it has had close to no impact on the
sales of the high-efficient circulators.
2.4 Existing legislation and other relevant initiatives
There is no specific EU legislation or voluntary agreements on circulators. The action taken
by the Member States under the Energy Performance of Buildings Directive is expected to
ensure that energy consumption of circulators will not increase due to the requirements on
system efficiency. However, energy consumption of circulators is expected to remain high
without the proposed policy.
Europump voluntary energy labelling scheme (Since January 2005) includes only standalone
circulators used in residential and commercial heating systems within the European Union.
Although the scheme has helped to ensure market transformation from the very lowefficiency circulators towards the standard circulators (see below figure), it has only to a
limited extent helped to increase the sales of the high-efficient circulators (Class A and
above).

EN
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Figure 2.4.1: Market share of A-G standalone circulators in the period 2004-200613

In Germany there is an eco-labelling scheme called ‘Der Blaue Engel’ on standalone
circulators with a maximum size of 250 W. Also, several initiatives have been launched in
Member States to raise awareness for (mainly) standalone circulators electricity consumption.
For example, in Denmark the Danish Electricity saving Trust has in 2007 and 2008 carried
out an information campaign for A-labelled pumps and circulators. In relation to this
campaign the Danish Energy Association carried out an information homepage for energy
efficient pumps and circulators (both glanded and glandless), with a list of specific pumps and
circulators with energy labels. The Danish campaign for A-labelled circulators has resulted in
a market share of A-labelled circulators on 60 % with a rising tendency.

13
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A = EEI ≤ 0.3.
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Figure 1.4.2: Market share of A pumps and B-G pumps in Denmark in the period 20062008.
Circulator sales figures from Denmark
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The below tables show examples of the impact of the market failure to demonstrate the lifecycle cost of a small standalone 65 W circulator, a large standalone 450 W circulator and a
boiler integrated circulator, respectively.
Table 2.4.1: Life-cycle cost to consumer of a small standalone circulator (65 W).14
Purchase
price incl.
installation
(EUR)

Life-time
Total life- Savings
running
time
cost over
lifecost (EUR) (EUR)
time (EUR)
*

Average circulator (2005)

210

259

469

-

EEI=0.23

302

105

406

62

* Including maintenance.
The most energy efficient small circulator is 62 EUR cheaper for the consumer over the lifecycle than the average small circulator.

14

EN

Based on 2005 prices without inflation, with an estimated average running hours of 5000 hours/a over
10 years with electricity cost of 0.135 EUR/kWh), maintenance and repair cost excluded.
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Table 2.4.2: Life-cycle cost to consumer of a large standalone circulator (450 W).15
Purchase
price incl.
installation
(EUR)

Life-time
running
cost
(EUR)*

Total life- Savings
time
cost over
life(EUR)
time (EUR)

Average circulator (2005)

490

2163

2653

-

EEI=0.23

560

1019

1578

1075

* Including maintenance.
In the case of large circulators (450 W) the estimated saving is 1075 EUR for the energy
efficient circulator compared with average circulator.
Table 2.4.3: Life-cycle cost to consumer of boiler integrated circulators (90 W).16
Purchase
price incl.
installation
(EUR)

Life-time
running
cost
(EUR)*

Total life- Savings
time
cost over
life(EUR)
time (EUR)

Average circulator (2005)

210

382

592

-

EEI=0.23

295

161

456

136

* Including maintenance.
In the case of boiler integrated circulators (90 W) the estimated saving is 136 EUR for the
energy efficient circulator compared with the average circulator. This market being close to
totally an OEM17 market, it is expected that the market failure will persist without
intervention.
2.5

Baseline scenario for electricity consumption of circulators

In order to carry out a technical, environmental and economic analysis the preparatory study
provided a classification of circulators and their usage patterns with a detailed analysis of
representative base case models of each category. In particular the study has, amongst others,
provided the following key elements:
– definitions to differentiate between the circulators included in this implementing measure
and those excluded from its scope;
– the installed base ("stock"), annual sales, and the typical lifetime. Since Eurostat does not
provide separate statistics for this particular product group, the figures have been
established in a combination of data gathered from manufacturers and retailers. Estimates

15
16
17

EN

Based on 2005 prices without inflation, with an estimated average running hours of 5000 hours/a over
10 years with electricity cost of 0.135 EUR/kWh), maintenance and repair cost excluded.
Based on 2005 prices without inflation, with an estimated average running hours of 5000 hours/a over
10 years with electricity cost of 0.135 EUR/kWh), maintenance and repair cost excluded.
An original equipment manufacturer (OEM) is typically a company that uses a component made by a
second company in its own product, or sells the product of the second company under its own brand.
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on market trends and figures have been crosschecked with the results of the preparatory
studies on Lots 1, 2 and 11;
– electricity consumption of circulators and usage patterns of these devices. The usage
patterns are a key element for determining the gross electricity consumption of circulators,
since these devices tend to be running permanently, regardless of whether there is a
demand for hot water or not. An assumption, with the agreement of all stakeholders,
regarding the operating conditions of circulators was made -70 % of the domestic
circulators are typically running 5000 hours/a;
– technologies and efficiency levels yielding reduced electricity consumption and the
additional costs for applying them compared to the current 'market average';
– potential trade-offs between electricity consumption and material related environmental
impacts. (No trade offs were identified);
On the basis of the above mentioned elements and without taking further policy measures, the
energy consumption of circulators will be 55.3 TWh (stand alone and boiler integrated
circulators) in 2020. The proposed policy measure will allow reducing this consumption to
about 26.6 TWh (stand alone and boiler integrated circulators). It should be noted that the
scope of the policy option proposed by the preparatory study included standalone circulators,
not boiler integrated circulators, which explains the difference in energy savings between the
preparatory study and this Impact Assessment.
2.5.1

Electricity consumption of circulators in 2005

The preparatory study comes to the conclusion that the large penetration rate of circulators
leads to very important overall electricity consumption.
For the year 2005 the preparatory study estimates the installed base of standalone circulators
to 140 million and that the electricity consumption of the stock corresponds to approximately
29 TWh in EU-25 corresponding to electricity costs of about 4 bln Euro18, and approximately
13 Mt of CO2 emissions (see Annex 5). The impact of standalone and boiler integrated
circulators is summarised in the below table.
Table 2.5.1: Electricity consumption, electricity expenditure and CO2 emissions in 2005,
2010, 2020 and 2025 (BaU)
2005

2010

2020

2025

Energy [TWh]

49.7

52.2

55.3

57.0

Total consumer
expenditure
[EUR]*

10.0

12.2

17.3

20.5

CO2 emission
[Mt CO2]

22.8

23.9

25.3

26.1

* Purchase-, installation-, energy- and maintenance costs.

18
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average electricity price in the EU 2005: 0.136 €/kWh
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2.5.2

Electricity consumption of circulators in 2020

Building on the technical, environmental and economic analysis, the baseline scenario for
estimating the future evolution of the electricity consumption related to circulators on 2020
has been developed under the following conditions:
– The market trend as developed in the preparatory study leads to a slight increasing
penetration rate of circulators, and, assuming typical life/usage times, the installed base of
equipment will increase to approx. 175 million products in 2020
On the other hand:
– Awareness rising campaigns aiming at increasing the demand for energy efficient
circulators, were rare in the EU Member States and led only in a very limited extent to to
increased sales of high efficient circulators. Nevertheless the Legislator has identified
circulators as being part of priority ecodesign measures, because the market failure is likely
to remain unresolved since it is difficult and time consuming to address the underlying
problem laid out above by promotional/awareness rising approaches aimed at individual
consumers, who are not the primary customers of circulators.
– It is assumed that the aggregated circulator electricity consumption of households and
tertiary sector will not be reduced by sporadic initiatives as described above.
Under these assumptions, it is expected that electricity consumption of circulators will rise to
approx. 55.3 TWh per year in 2020.
2.6

Benchmarks and level of ambition

The preparatory study has shown that, depending on the functionality provided, existing cost
effective technical solutions allow for circulator electricity consumption levels lower than the
current market average.
Benchmarks achievable by best available technology
The preparatory study and additional input from stakeholders in the Consultation Forum has
shown that the highest achievable efficiency ("benchmark") with technology currently
available on the market for circulators corresponds to EEI = 0.20. However, this is subject to
the application for which the circulator is designed. See more in Chapter 5.
Level of ambition
According to the Ecodesign Directive requirements on energy consumption in use should aim
at the life-cycle cost minimum for the end-user. The preparatory study concludes that
efficiency level of EEI ≤ 0.2319 can be achieved for circulators with technologies, which
reduce the life-cycle cost for the end-user. For some circulators higher efficiency levels can be
achieved and may lead to a further reduction of life-cycle cost.
It is concluded that the efficiency level of EEI ≤ 0.23 is the appropriate level of ambition for
the circulator regulation.
The technologies for achieving these efficiency levels are available, but the majority of
products on the market do not meet them. In order to take into account the effects on both
circulator and boiler manufacturers, it will be argued in Section 5 that the appropriate
intensity of ecodesign requirements corresponds to the introduction of ecodesign requirements
in two tier as follows:

19

EN

Corresponds to EEI ≤ 0.3 under the old calculation method used in the preparatory study.
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• Tier 1, effective 2 years after entry into force of the regulation (1 January 2012); minimum
energy consumption requirements on standalone circulators: EEI ≤ 0.23 and information
requirement on the display of the actual efficiency of the appliances in comparison with the
benchmark;
• Tier 2, effective 5 years after entry into force of the regulation; minimum energy
consumption requirements on standalone and boiler integrated circulators: EEI ≤ 0.23 and
information requirement on the display of the actual efficiency of the appliances in
comparison with the benchmark.
2.7

EEI values – Europump calculation method

Europump developed a calculation method for the Europump voluntary agreement on energy
labelling of standalone circulators that has been in use since January 2005. The method was
also used in the preparatory study and in the Commission Staff Working Document to the
Consultation Forum. However, stakeholders requested Europump to revise the calculation
method, which now has been done; EEI values of the new calculation method are used in this
Impact Assessment and in the Regulation, except if otherwise is mentioned.
The calculation method allows the calculation of the energy performance of the circulator
under real life operating conditions and the classification of its performance in seven classes
(A-G) with noted values of the energy efficiency index (EEI) ranging from ≤0.30 to ≥1.05.
Values of EEI greater than 0.30 generally imply the use of standard induction motor
technology while values of EEI less than 0.30 generally refer to permanent magnet motor
technology. No further levels were defined for permanent magnet motors between 0.3 and the
benchmark of 0.20.
The old calculation method included a 'distortion' factor, which showed the efficiencies of
large circulators for non-domestic use being lower than their normal performance in order to
avoid customers over-sizing circulators. However, the disadvantage of the distortion factor
was that big circulators seemed to be abnormally inefficient against the physical nature of
appliances. This was inappropriate for the purposes of the planned ecodesign requirements.
Consequently, the calculation method was reviewed with new efficiency values defined for
the full efficiency range of circulators. The calculation method is explained in detail in
Annexes 5 and 6.
2.8

Legal basis for EU action

The Ecodesign Directive20 and, more specifically, its Article 16 provides the legal basis for
the Commission to adopt an implementing measure addressing the environmental impact of
circulators.
SECTION 3: OBJECTIVES
As laid out in Section 2, the preparatory study has confirmed that a large cost effective
potential for reducing the electricity consumption of circulators exists but the potential is not
tapped. The general objective is to develop a policy which corrects the market failure, and
which:
I)

20
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Reduce energy consumption and related CO2 and pollutant emissions due to
circulators following Community environmental priorities, such as those set out in

Ecodesign Framework Directive 2005/32/EC
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Decision 1600/2002/EC or in the Commissions European Climate Change
Programme (ECCP);
II)

Promote energy efficiency and contribute to the security of supply in the framework
of the Community objective of saving 20% of the EU's energy consumption by 2020;

The Ecodesign Directive, Article 15 (5), requires that Ecodesign implementing measures meet
the following criteria:
a)

there shall be no significant negative impacts on the functionality of the product,
from the perspective of the user;

b)

health, safety and the environment shall not be adversely affected;

c)

there shall be no significant negative impact on consumers in particular as regards
affordability and life cycle cost of the product;

d)

there shall be no significant negative impacts on industry's competitiveness;

e)

in principle, the setting of an ecodesign requirement shall not have the consequence
of imposing proprietary technology on manufacturers;

f)

no excessive administrative burden shall be imposed on manufacturers.

SECTION 4: POLICY OPTIONS
4.1

Option 1: No EU action

This option is discarded for the following reasons:
– The market penetration of energy efficient circulators will remain limited despite the
existence and cost-effectiveness of such products on the market;
– Some Member States, for instance Denmark, have in the light of the large cost effective
savings potential for circulators asked the Commission to implement ambitious binding
minimum energy efficiency requirements for circulators. If no harmonized action is taken
it is to be expected that Member States would want to take individual, non-harmonized
action on circulators. This would hamper the functioning of the internal market and add
administrative burdens for manufacturers and costs for consumers, in contradiction to the
goals of the Ecodesign Directive;
– There is a risk of competitive disadvantages for manufacturers designing their products to
meet high-efficiency standards vis-à-vis competitors manufacturing cheaper low-efficient
circulators;
– The specific mandate of the Legislator would not be respected.
4.2

Option 2: Self-regulation

This option is discarded for the following reasons:
– No initiative for self-regulation has been brought forward by the manufacturers of
circulators, as they prefer minimum Ecodesign requirements due to the level playing field
created. This is in particular in the light of possible imports by manufacturers not
belonging to a voluntary scheme.
– A voluntary EU Energy Label scheme launched by Europump in January 2005 was
discontinued by the industry in 2008 due to no impact on higher efficiency classes of
circulators and in search for ecodesign requirements that are considered to better ensure
level playing field. Furthermore, after the implementation of ecodesign requirements, there
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would be no room for the definition of the necessary energy efficiency classes under a selfregulation scheme.
– The specific mandate of the Legislator would not be respected
4.3

Option 3: Energy labelling of circulators

Energy labelling under the European energy labelling directive 92/75/EEC is discarded for the
following reasons:
Two of the main objectives of labelling schemes (e.g. pursuant to 92/75/EEC) are to provide
incentives for innovation and technology development, and to increase the market penetration
of energy efficient products. The first aspect is not relevant, because technologies for reducing
the energy consumption of circulators are largely available.
In principle labelling could be suitable to increase the market penetration of equipment with
low energy consumption, and the Energy Labelling Framework Directive 92/75/EEC21 could
provide the legislative framework to target the energy consumption of circulators. However,
due to the nature of markets with high share of circulators bought by installers (particulary
standalone) and OEM manufacturers (particularly boiler integrated), ecodesign 'best-in-class'
information requirement will be more cost-efficient, as requested by stakeholders. Also, after
the implementation of the minimum efficiency requirements it would not be technically
possible to distinguish seven energy efficiency classes above the set IEE levels.
Europump launched a voluntary EU Energy Label scheme for circulators in January 2005 but
announced in 2008 that the voluntary scheme be discontinued. In theory, the voluntary
labelling scheme could be made mandatory. However, the voluntary scheme only had an
impact on the lower efficiency classes where price differences are insignificant (between B
and D classes, corresponding to 0.30 < EEI < 0.45 and 0.60 < EEI < 0.7522 respectively. The
voluntary scheme has also been discontinued by the industry in search for ecodesign
requirements. After the implementation of ecodesign requirements, there would be no room
for the definition of the necessary energy efficiency classes under an energy labelling scheme.
4.4

Option 4: Ecodesign implementing measure on circulators

This option aims at improving the environmental impact of circulators, i.e., setting maximum
levels for their power consumption. This sub-section contains details of the rationale for the
elements of the corresponding regulation, as listed in Annex VII of the ecodesign framework
directive.
The preparatory study and stakeholder comments lead to following 4 sub-options23:
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1.

EEI ≤ 0.30 mandatory by 2015-01-01;

2.

EEI ≤ 0.23 mandatory by 2012-01-01;

3.

EEI ≤ 0.27 mandatory for standalone circulators by 2012-01-01 and EEI ≤ 0.23
mandatory by 2015-08-01;

4.

EEI ≤ 0.23 mandatory for standalone circulators by 2012-01-01 and EEI ≤ 0.19
mandatory by 2015-08-01.

OJ L 297 of 13.10.1992, p. 16.
EEI values as in the new calculation method.
Annex 3
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4.4.1

Definition of the types of energy-using products covered

The devises covered by the ecodesign measure on circulators (standalone and boiler
integrated circulators) are in line with the scope of the preparatory study but broader than the
policy options finally proposed by the study or the Commission Staff Working Document,
which included standalone ('small' and 'large') circulators only. Boiler integrated circulators
were added into the measure based on the request of stakeholders, in particularly by the boiler
industry (Europump).
Standalone circulators have the primary function of ensuring the circulation of hot water for
space heating purposes mainly in central heating systems. The electrical power consumption
of these devises does not exceed 2500 W (in the case of twin pumps, this is the rating of each
individual pump). The circulators covered by this impact assessment are so called wet running
(glandless) meaning that the motor is running in the fluid that is being pumped and they are of
centrifugal design.
Boiler integrated circulators have the same primary function as standalone circulators. In
addition, they are also often designed for a specific boiler, and so will be fitted with a unique
manifold. They are frequently rated at higher heads than standalone circulators to enable the
use of (cheaper) higher resistance heat exchangers.
4.4.2

Implementation of ecodesign requirements

According to the 2005/32/EC, the target levels for measures should be set at least life cycle
cost (LLCC), which presumes that at some point the price of the product increases so much
with extra design options to save energy that the life cycle costs (purchase price plus running
costs) will start to rise again. Staged introduction of requirements is necessary mainly due to
the different impact on circulator and boiler manufactures. The preparatory study has shown
that the proposed level is cost-effective and can be achieved with current or expected state-ofthe-art technology.
Power levels
The proposed requirements on circulators are based on the revised Europump EEI calculation
method with maximum power level introduced in one stage as follows:
• Two years (on 1. January 2012) after the implementing measure has come into force
standalone circulators with power range from 1 W to 2500 W placed on the market should
meet the following energy consumption maximum limit: EEI ≤ 0.27
• Five years (on 1. August 2015) after the implementing measure has come into force
standalone and boiler integrated circulators with power range from 1 W to 2500 W placed
on the market should meet the following energy consumption maximum limit: EEI ≤ 0.23.
Comments on the implementation of the Ecodesign requirements
The implementing measure is based on the revised EEI calculation method, which currently
only apply to stand alone circulators and must be updated to include also other types of
circulators. This work has been started by Europump.
The energy consumption maximum limits are based on the function performed by a circulator
up to maximum 2500 W. The proposed minimum energy performance requirements and the
timing for their introduction have been set taking into consideration:
– The least life-cycle cost of the product in accordance with Annex II of Directive
2005/32/EC.
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– The expected market and technology developments. The requirements will be applicable
two years after the measure has entered into force and will correspond to the available
circulator technology for decreased energy use.
– Time is needed for manufacturers to redesign and manufacture new devices or to
reinforce/start their operations in the OEM market in purchasing the necessary permanent
magnet technology from the industry that already produce this technology. The redesign
cycle from the standard motor technology to permanent magnet technology is estimated by
Europump to be 5 years or more (compromise from all members of the Association). Since
(1) the necessary technology has already been on the market for several years, the
technology can (2) alternatively be purchased on the OEM market and as (3) most
circulator manufacturers already produce permanent magnet technology, the timeframe of
two years is considered to be enough. Also, as most manufacturers already produce energy
efficient circulators, it is mainly a question increasing the production capacity and in
gaining more experiences with processes and materials rather than in developing new
products.
– As boiler manufacturers need more time to adapt to the circulator requirements, the first
stage requirements should not apply on boiler integrated circulators. The more ambitious
second stage requirements can apply both on standalone and boiler integrated circulators.
– Increased production series are expected to further reduce the production and purchase
price. It should also be considered that discussions with the affected industry started in
2006, so the coming of the measure has been know for several years by now.
– The change in technology when moving from standard circulators (base case: EEI ≤ 0.45)
to permanent magnet motor technology (the efficiency level above which 95% of currently
existing PM variable speed circulators are, is EEI ≤ 0.26)24. Two years is given for the
circulator industry to adapt to the new situation and five for the boiler industry.
Further to the comments from several Consultation Forum members that the limit value could
be EEI ≤ 0.15 or lower25, an inquiry with circulator manufacturers has been carried out and a
technical explanation has been requested from Europump with verification by an expert
responsible for the preparatory study, as detailed in Annexes 5 and 6. The inquiry shows that
not all circulators can reach even the EEI ≤ 0.18 level and lower levels seem not physically
possible for most circulators. Currently, the most efficient circulators on the market achieve
the BAT level of EEI ≤ 0.20.
4.4.3

Ecodesign parameters for which no Ecodesign requirements are necessary

In accordance with Directive 2005/32/EC and the methodology used in the preparatory
studies, all environmental impacts of circulators have been considered. It has been concluded
that the energy consumption in the use phase is, by far, the biggest environmental impact of
these devices.
Other than energy-use, an environmental aspect of circulators which has to be considered is
their recyclability. Circulators contain cast iron, steel and copper and so have both a positive
scrap value. It is to the professional installer’s advantage (in most cases, the replacement,
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Permanent magnet motor technology is explained in "Preparatory studies for Ecodesign Requirements
of Ecodesigns – Lot 11 on Motors, 8 April 2008, available on Eco Motors website
http://www.ecomotors.org/files/Lot11_Motors_1-8_280408_final.pdf. See also Annexes 5 and 6.
Minutes of the seventh meeting of the Ecodesign Consultation Forum on 29 May 2008 - Possible
Ecodesign Implementing Measures on Circulators under the Directive on Ecodesign of Energy-Using
Products (2005/32/EC)
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repair and disposal or recycling of circulators is managed by the installer) to send old
circulators to scrap and avoid a disposal cost. The preparatory study assumes, together with
the stakeholders, that due to their high value all of the metallic components are recycled. The
non-metallic components are considered as not recycled. Although circulators are not covered
by WEEE or RoHS, all existing circulator designs appear to be compliant with these
Directives according to the preparatory study.
At this moment the possibilities to enhance the recyclability of circulators through better
design are very limited. The value of the materials used and the competition in the circulator
market makes manufacturers optimise material use and recyclability.
4.4.4

Measurement standard and method for estimation of the energy efficiency

The products falling within the definition set out in this implementing measure should follow
the measurement standard for the measurement of the efficiency of the circulator as defined in
EN 1151-1:2006 on pumps – rotor dynamic pumps – circulation pumps having a rated power
not exceeding 2500 W for heating installations and domestic hot water installations.
Tolerances to be used in the context of the EN1151-1:2006 and Europump method of
classifying circulator performance should correspond to bands in ISO9906 grade 1, as applied
in the revised and extended EN1151 work item.
The Europump method of classifying circulator performance is defined in the so-called
energy efficiency index (EEI). The lower the value of the EEI is the more efficient is the
circulator.
The present EEI on which this scheme is based is calculated as follows26:
1)

Reference power consumption for the particular mechanical power consumption is
found from a defined reference curve.

2)

The (electrical) energy consumption of the particular circulator is calculated using
the “energy weighted” method that takes account of the energy consumption of the
circulator at the 25 %, 50 %, 75 % and 100 % flow points, as determined by a
standard time-flow profile curve.

In the Consultation Forum meeting, Europump was requested to revise the equation for the
calculation of the EEI values. This is because it used to artificially worsen the apparently
higher performance of large circulators in order to avoid customers over-sizing circulators.
The relation between the old and the new calculation method is explained in Annexes 5 and 6.
The new classification method and efficiency values will be used in this Impact Assessment
and in the Regulation.
4.4.5

Information to be provided by manufacturers

In order to facilitate compliance checks manufacturers are requested to provide information in
the technical documentation referred to in Annexes IV and V of Directive 2005/32/EC in so
far as they relate to the requirements laid down in this implementing measure.
Furthermore manufacturers are requested to declare the actual EEI value of the circulator on
the name plate or near the name plate of the product. Also, the EEI value together with the
benchmark value must be indicated in the product packaging and documentation.

26

EN

"Preparatory studies for Requirements of Ecodesigns – Lot 11 on electric motors, water pumps,
circulators in buildings and fans for ventilation in non-residential buildings. Appendix 7: Lot 11 ‘Circulators in building’ 8 April 2008, available on Eco Motors website
http://www.ecomotors.org/files/Lot11_CirculatorsInBuildings_DraftFinalReport.pdf
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Manufacturers are requested to declare the EEI value two years after the date of the entry into
force of the Regulation.
4.4.6

Date for evaluation and possible revision

The main issues for a possible revision of the Regulation are:
– appropriateness of the product scope;
– appropriateness of the levels for the ecodesign requirements for the efficiency of allowed
circulators.
The ecodesign requirements for boiler integrated and stand alone circulators become effective
two years after entry into force of the Regulation. With a view to the level of requirements
proposed and the still immature market for new technologies, a review can be presented to the
Consultation Forum five years after entry into force of the regulation.
4.4.7

Interrelation with other ecodesign implementing measures – implications on scope

There is no overlap in environmental impact between circulators and the other industrial
appliances, such as motors or their drives, as these circulators (glanded) include an integral
motor that is part of the total efficiency of the circulator. The figure below shows the overlap
in environmental impacts of various motor products. This overlap has been estimate to be
about 30%. The overlap will be considered, when setting ecodesign requirements on
(glandless) circulators/ pumps driven by an external motor.
Figure 4.4.7: on estimated overlap in energy consumption and saving potential of
various motor

heating
circulators
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SECTION 5: IMPACT ANALYSIS
Given that options 1-3 have been discarded in Section 4, this section looks into the impacts of
option 4 and its sub-options. An assessment of possible sub-options as regards the "intensity"
of the measure - the combination of the levels of requirements and the timing for the levels
pursuant to Article 15(4f) of the Ecodesign Directive - was carried out.
This assessment follows the criteria set out in Article 15(5) of the Ecodesign Directive, and
includes impacts on manufacturers in particular SMEs. The aim is to find a balance between a
quick implementation for achieving the appropriate level of ambition and the associated
benefits and potential burdens related e.g. to an un-planned re-design of equipment for
achieving compliance with ecodesign requirements, while avoiding negative impacts for the
user, in particular as related to affordability and functionality. The methodology of the
analysis is explained in Annex 2.
It has been shown in the technical study that the shortest possible deadline for the introduction
of such requirements is two years for circulator manufacturers, who indicate that the design
and manufacturing cycle is 5 years or more to upgrade from standard to permanent magnet
technology. However, most manufacturers already produce permanent magnet technology and
will not need such a redesign time. Circulator manufactures not yet producing this technology
can either redesign or broaden their operations in the existing OEM market in purchasing the
necessary motor technology while using their existing expertise on the hydraulics of the
pump. The timing for the proposed requirements is also based on the fact that the ecodesign
process on circulators already started in 2006. This is why it is proposed that the ecodesign
requirements for standalone circulators come into force 2 years after the entry into force of the
Regulation, that is, at the beginning of 2012. However, more time is needed for boiler
manufacturers to adapt boilers to the circulator requirements. This is why up to 5 years is
given for boiler manufacturers to adapt to the second stage circulator requirements, which are
higher than the first stage requirements on standalone circulators. Both types of circulators
must comply with the second stage requirements.
The sub-options and their technical feasibility were considered as discussed with
stakeholders.
5.1

Economic impacts

The table and figure below shows the electricity consumption of the BAU and 4 sub-options.
The BAU is an expected natural development in higher efficiency levels on 0.4 %-points per
year. The 4 sub-options are compared with BAU and are further explained in Annex 3.
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Figure 5.1.1: Electricity consumption of sub-options for circulators (standalone and
boiler integrated)
Energy S cenarios 1990-2020 in TWh/a
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The most important conclusions are that:
In BAU, energy consumption shows an increase from 49 TWh/year in 2005 to 55.3 TWh/year
in 2020. The sub-option 2 provides the highest energy savings of 28.5 TWh.
Electricity savings per type of circulator are presented in Annex IV.
5.1.1

Consumer economics and affordability

The implementation of ambitious minimum energy efficiency requirements will increase the
consumer purchase costs. However the consumer costs in the life time of the circulator will be
decreased. The calculations are made for circulator with life time of 10 years. In many
situations, the life time of a circulator will be longer, which will further increase the consumer
benefits of choosing energy efficient circulators. The sub-option 2 provides the biggest
savings of €4.3 billion.
Figure 5.1.2: Expenditure scenarios 1990-2020 for circulators (standalone and boiler
integrated)
Expenditure Scenarios 1990-2020 in billion EUR/a
[Inflation corrected at 2 % p.a.]
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Table 5.1.1: Impact on consumers
202027
Circulator energy Purchase
efficiency class
Cost*
(billion
EUR)
BAU
Sub-option 1
Sub-option 2
Sub-option 3
Sub-option 4

5.3
6.3
7.1
7.1
7.8

for circulators (stand alone and boiler integrated) in
Typical
running
cost
(billion
EUR)
11.9
8.8
5.9
6.3
5.8

Total
life- Consumer savings over
cycle cost
total life cycle
(billion EUR) Compared to BAU
(billion EUR)
17.3
15.1
13.0
13.4
13.6

2.2
4.3
3.9
3.7

Affordability would be lower in the low-GDP Member States but no significant impact was
identified by the technical/economic study or by stakeholders; circulators are purchased only
once every ten years for each system and its purchase price is very low in comparison with the
heating systems in which they operate.
The average costs per product (including installation costs) in the second sub-option would be
increased by 100 EUR (from 230 to 330 EUR). However, the preparatory study shows that the
price of energy efficient circulators will fall by some 30 % thanks to the increased production
and sales of high-efficient circulators due to the minimum ecodesign requirements.
Table 5.1.2: Average product purchase costs inclusive installation in Euros per product
(inflation corrected)28
Avg. Purchase cost (incl. install) for year of purchase (not inflation corr.) [EUR/unit]
1990 1995 2000 2005 2010 2015 2020
Freeze 2005
305 277 253 230 208 188 170
BaU
305 277 253 230 209 190 173
Sub. opt. 1: EEI,new ≤ 0.30 from 2015
305 277 253 230 209 226 205
Sub. opt. 2: EEI,new ≤ 0.23 from 2012
305 277 253 230 232 253 230
Sub. opt. 3: EEI,new ≤ 0.27 from 2012 + EEI,new ≤ 0.23 from
2015
305 277 253 230 226 253 230
Sub. opt. 4: EEI,new ≤ 0.23 from 2012 + EEI,new ≤ 0.19 from
2015
305 277 253 230 209 277 251

It is seen that all numbers are the same for each year until 2005, as no regulation has been
enforced yet. In the calculation method it is assumed that the two previous years is used as a
phase-in of the regulation and hence more and more products will meet the requirements until
the impact year when all products will meet the requirements.
5.1.2

Business economics and competitiveness

As inputs to determine variables for the calculation, a number of key (socio-) economic
characteristics of the stakeholders were taken into account.
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Typical running cost calculated over 10 years of life-time based on 5000 hours/a continuous operation
and electricity cost of 0.135 EUR/kWh.
For sub-options 3 and 4, values can be considered only as theoretical based on the results of the stock
model.
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5.1.3

Manufacturers

Circulators are rarely used outside Europe, with all major manufacturers based in Europe.
Two European manufacturers dominate the market with over 80 % market share of. Therefore
a European regulation is not expected to have any effect on market shares of the European vs.
non-European manufacturers. According to Europump the number of circulator manufacturers
is 12 of which 5 – 6 are evaluated to be medium sized SMEs or maybe just above the
employment and turnover limits in the current definition of SME’s. No real small-sized SME
circulator manufacturing companies exist in Europe.
Based on manufacturer web pages (see Table A.3.7 in Annex 3), five medium-size and three
big manufactures already produce permanent magnet (PM) technology corresponding to the A
class in the Europump voluntary scheme. Two medium-size manufacturers do not produce A
class circulators (EEI ≤ 0.4) but they are part of the two biggest European circulator produces
with access to PM technology. The two big manufactures represent some 80% of the total
circulators market in the EU.
The strategies of individual manufacturers can be divided as follows:
• companies that produce PM motors for their own circulators;
• companies that do not produce PM motors but are part of a group/Corporate, which
produces PM motors for these companies;
• companies that purchase PM motors for their circulators in the OEM market;
• companies that only produce circulators with induction motors and that must invest in
designing PM circulators. The relative cost for these companies is biggest. However, an
alternative strategy is to purchase the PM motor in the already existing OEM market.
Companies that do not produce A class circulators employ less than 1000 people but since
these companies produce a wide range of pumps other than standalone circulators only a part
of the working staff will be affected, if the company would not be able or willing to redesign
its products, or purchase the necessary PM motor in the OEM market, in order to comply with
the proposed ecodesign requirements.
Europump estimate for the investment cost for the industry is € 150 million in sub-option 1
and € 400 million in sub-option 2, including investment on the development of new products,
modification of existing products and the depreciation of old products and machinery. The
cost will be lower, if the alternative strategy of purchasing the PM motor in the OEM market
is used by individual manufacturers that do not yet produce PM motors. Given the wide
availability of the permanent magnet technology, the already existing OEM market, important
savings and the relatively low investment cost it is considered that proposed measure is very
cost-effective.
While there is no major problems in introducing ecodesign requirements, which would lead to
an alleviation of the standard circulator technology, as agreed in the preparatory study and in
the Consultation Forum, including in setting the minimum requirements at EEI ≤ 0.23 level,
there were varying views on the feasibility of the ecodesign requirements a lower EEI value,
such as EEI ≤ 0.15 or lower. The technical feasibility of a measure at EEI ≤ 0.15 or lower was
verified after the Consultation Forum. The result was this level is not yet technically possible
for all circulators, the BAT level being EEI ≤ 0.20. The results are explained in more detail in
Annexes 5 and 6.
The second issue that came up during the impact assessment was the redesign cycle and cost
for boiler industry. As a large amount of boilers can not yet use the high efficiency circulators
and as the redesign cycle of a boiler is longer than the redesign cycle of a circulator, boiler
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industry needs more time to adapt to the circulator requirements. Requirements introduced too
soon on boiler integrated circulators would thus risk phasing out several boiler manufacturers
and cause serious market disturbances.
Turnover
The figure below shows the effect of the sub-options on the turnover of the various
stakeholders. Only sub-option 3 is shown for reference.
Figure 5.1.7: Turnover scenarios 2020 for standalone and boiler integrated circulators
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It appears that the sub-option will increase the turnover of all manufacturers, wholesalers and
installers compared to the BAU. However, the energy producers will decrease turnover as a
result of lower energy consumption.
The increased turnover in the product related sectors is due to increased sales of high-efficient
circulators and to higher prices of the energy efficient products. The price increase will create
an extra room for the necessary investments in mass production facilities and development of
energy efficient circulators.
The additional manufacturer turnover in the period from 2012 – 2020 (9 years in total) is
estimated to be around 4.4 billion EUR.
5.1.4

Administrative cost

The form of the proposed legislation is a regulation, which is directly applicable in all
Member States. This ensures that there are no costs for national administrations due to the
transposition of the implementing legislation into national legislation. The use of a regulation
also provides level playing field for the industry, as the measure comes into force
simultaneously in an identical form across all the Member States.
With the entry into force of new requirements, manufacturers will need to adapt the design of
products not complying with the new requirements. This in general implies the need for reassessing the conformity of products with the legal requirements. The conformity assessment
is usually part of the normal internal design control of the manufacturer (or management
system as in Annex V of the Directive) to ensure that the product will meet the legal
requirements. Only in exceptional case (to be justified as laid down in Annex VII of the
Directive) can the implementing measure require third party testing. The cost of assessing
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conformity of circulators is very small as this is already done as a part of standard
measurements for catalogue data and CE-marking. The Europump EEI-value for a specific
circulator can be calculated from just one energy measurement. As an information
requirement, only the actual efficiency and the benchmark level for the circulator is requested
from the manufacturer. The information that is requested on disassembly, recycling, or
disposal at end-of-life of components and materials or on how to install, use and maintain the
circulator are part of standard information provided by most circulator manufacturers already
today. This is why no EU Standard Cost Model for administrative cost has been considered
necessary for the estimation of compliance costs. Moreover:
– all manufacturers are affected by the need for a conformity assessment, because the
proposed regulation creates a level playing field;
– costs for assessing conformity as a consequence of redesign are occurring only once upon
introduction of the regulation;
– manufacturers/importers of circulators already now have to assess conformity of
circulators, compile technical documentation and affix "CE" marking, therefore this
particular measure will only marginally increase the cost of conformity assessment;
– the cost of assessing conformity is not a direct function of the volume of production,
therefore the cost for assessing conformity is proportionally higher for SMEs with lower
sales. However the order of magnitude of the cost involved cannot be considered as
affecting their competitiveness vis-à-vis high volume producing manufacturers.
5.1.5

Impact on trade

The process for establishing Ecodesign requirements for circulators has been transparent.
Before the proposed regulation is adopted by the Commission a notification under WTOTBT29 will be issued. Competitive disadvantages for EU manufacturers exporting affected
products to third countries are not expected due to the fact that circulator markets are mainly
European.
5.1.6

Other possible costs

The products required under the minimum requirements are already produced by a majority of
manufacturers, but not on a large scale and not as their main product. It is assumed that the
extra design and development investment will be limited but time for the start up of the large
scale production is needed. There might be some problems for some (smaller) manufactures.
The timing and levels of proposed Ecodesign requirements will allow manufacturers to launch
mass production of this technology, which will decrease prices from their present level.
Although the necessary technology will be available at no additional cost, some additional
cost could arise by:
– redesign of products currently not compliant with the proposed requirements;
– possible adaptation of the production line.
It has to be noted that the redesign cycle in this product group requires some years for those
manufacturers who do not yet produce permanent magnet motor technology. However, as an
alternative business strategy, these circulators manufacturers have option of purchasing the
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The Technical Barriers to Trade Agreement under the World Trade Organisation aims at ensuring that
regulations, standards, testing and certification procedures do not create unnecessary obstacles.
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necessary permanent magnet motor technology from manufacturers already producing this
technology, as this OEM industry already exists.
5.2

Social impacts

For analysis of employment, the ratio of turnover per employee for the manufacturer and an
OEM factor typical of the sector is used. The manufacturer turnover is based on data from
four circulator producers. However, as these companies account for about 85 % of the
circulator sales, the data is considered sufficiently good for the needs of this impact
assessment. No information from the other manufacturers has been made available for this
impact assessment.
The total number of employed people with relation to circulators (standalone and boiler
integrated) is estimated to be around 24,800 in 2020 with respect to the BAU. Some of the
increased employment is due to an assumed increase of the circulator sale by 1.4 % per year
but the job increase primarily corresponds to the increased product selling price.
The risk for a loss of jobs is considered to be very low. Results of the analyses summarised in
below figure shows that the measures in the policy is expected to increase the number of jobs
in manufacturing companies at installer and wholesale level.
Figure 5.2.1: Employment scenarios 2020 for standalone and boiler integrated
circulators
Employment Scenarios 2020
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New jobs will continue to be created as a result of the proposed ecodesign requirements
resulting in 5,000 new jobs in 2020.
The figure below shows the geographical distribution of jobs in several EU countries. The
number of jobs is mainly dependent on the number of circulators in the various countries and
existence of manufacturing facilities.
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Figure 5.2.2: EU jobs scenarios 2020 standalone and boiler integrated circulators.
EU jobs scenarios 2020
(Weighted after production quantity and import turnover. Countries with less than 200 jobs is excluded)
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Health and safety
The new energy efficient technology proposed does not have any negative effects on health,
safety and environment. According to the preparatory study an efficient circulator (permanent
magnet type) has, despite the additional electronics used, a lower environmental impact
(concerning heavy metals etc.) than the base case circulator.
In the use phase there are no differences according to health and safety aspects.
5.3

Environmental impacts

The tighter the requirements are and the sooner they become effective, the higher the
accumulated electricity savings and the related CO2 emissions. The accumulated CO2 savings
for sub-options 1-4 by 2020 are shown in below graph. As mentioned in the previous chapter,
the carbon emission of the use phase is dominant.
Figure 5.3.1: Carbon emissions of various sub-options
Carbon Emission Scenarios 1990-2020 in Mt CO2 eq./a
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By implementation of ambitious minimum energy efficiency requirements it is possible to
achieve a substantial reduction of the carbon emissions and the reduction of other related
environmental impacts (e.g. SO2, NOx, heavy metals, and nuclear waste). These benefits will
peak together with the stock of circulators and will gradually decrease to vanish completely
when these devices are replaced in about 10 years from the introduction of the requirement.
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It should be noted that these savings relate only to the direct energy consumption of
circulators. As part of central heating systems, their correct use and control has a significant
impact on the energy consumption of boilers and heating systems. The savings per type of
circulator are show in Annex III.
5.4

Conclusion on economic, social and environmental impacts

The below tables give an overview of impacts.
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Table 5.4.1: Main impacts summarised
MAIN IMPACTS (as Art. 15, sub. 4., subsub e. of 2005/32/EC)
Scenario's 2020
ENVIRONMENT

ENERGY
GHG
ENERGY

PJ/a
Mt
CO2
eq./a
TWh/a

1
BaU

2
Sub. opt. 1:
EEI,new ≤
0.30 from
2015

3
Sub. opt. 2:
EEI,new ≤
0.23 from
2012

4
Sub. opt. 3:
EEI,new ≤ 0.27
from 2012 +
EEI,new ≤ 0.23
from 2015

5
Sub. opt. 4:
EEI,new ≤ 0.23
from 2012 +
EEI,new ≤ 0.19
from 2015

199

146

97

103

95

25

19

12

13

12

55

41

27

29
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Scenario's 2020
CONSUMER

expenditure

€ bln./a

1
BaU

2
Sub. opt. 1:
EEI,new ≤
0.30 from
2015

3
Sub. opt. 2:
EEI,new ≤
0.23 from
2012

4
Sub. opt. 3:
EEI,new ≤ 0.27
from 2012 +
EEI,new ≤ 0.23
from 2015

5
Sub. opt. 4:
EEI,new ≤ 0.23
from 2012 +
EEI,new ≤ 0.19
from 2015

17.3

15.1

13.0

13.4

13.6

6.3
8.8
205
90
38

7.1
5.9
230
90
29

7.1
6.3
230
90
29

7.8
5.8
251
90
24

1.3

1.7

1.7

2.1

EU totals*

purchase costs
€ bln./a
5.3
running costs
€ bln./a
11.9
product price
€
173
install cost
€
90
per product* energy costs
€ /a
64
discount rate payback
years
reference
***
*=all money amounts in EUR 2005 (inflation corrected)

Scenario's 2020
BUSINESS

EU turnover

1
BaU

2
Sub. opt. 1:
EEI,new ≤
0.30 from
2015

3
Sub. opt. 2:
EEI,new ≤
0.23 from
2012

4
Sub. opt. 3:
EEI,new ≤ 0.27
from 2012 +
EEI,new ≤ 0.23
from 2015

5
Sub. opt. 4:
EEI,new ≤ 0.23
from 2012 +
EEI,new ≤ 0.19
from 2015

manufacturers

€ bln./a

0.7

1.0

1.2

1.2

1.4

whole-salers
installers

€ bln./a
€ bln./a

0.2
1.7

0.3
1.7

0.4
1.7

0.4
1.7

0.4
1.7

'000

6.6

9.1

11.1

11.1

12.8

0.4
1.2
17.4
28.1
27.7
2.9
1.4

0.5
1.4
17.4
30.5
30.0
5.2
2.6

0.5
1.4
17.4
30.4
29.9
5.1
2.5

0.6
1.6
17.4
32.5
31.8
7.0
3.5

EMPLOYMENT
industry EU (incl OEM)

industry non-EU
'000
0.3
whole-sale
'000
0.8
employment
installers
'000
17.4
(jobs)
TOTAL
'000
25.1
of which EU
'000
24.8
EXTRA EU jobs
'000
reference
of which SME**
reference
**= partitioning 50% industry, 50% wholesalers and 80% installers
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The below table summarizes the considerations on the impacts of the four main options and
assesses them on a relative scale: +, ++, +++30.
Table 5.4.2: Summary of impacts per sub-option

IMPACTS

Sub-option 1

Sub-option 2

Sub-option 3

Sub-option 4

EEI ≤ 0.30 from 2015

EE I ≤ 0.23 from 2012

EE I ≤ 0.27 from 2012 + EE I ≤

EE I ≤ 0.23 from 2012 + EE I

0.23 from 2015

≤ 0.19 from 2015

Economic

+

+++

++

++

Social

+

++

++

+++

Environmental

+

+++

++

++

+++

-

++

-

Industry

The analysis shows that the sub-option 3 provides the best balance between benefits and cost.
5.5

Comparison of sub-options for introductory dates

This chapter considers the impact, if the implementation year is moved back or postponed by
one year for all sub-options. The comparative figures and tables for the implementation of
requirement one year earlier vs. later are provided in Annex 3.
The analysis shows that earlier implementation leads to a very small additional increase in
electricity and CO2 emissions savings by 2020 and the savings will be realized one year later
in any case. The risk with boiler manufacturers not yet being familiar with the use of
permanent magnet technology increase, when the time period for the entry into force of the
circulator requirements shortens.
The analysis also shows that slower implementation leads to a small decrease in electricity
and CO2 emissions savings by 2020. However, two years is considered enough for the seven
manufacturers already producing the necessary technology to fine-tune its performance, if
necessary, and to increase production. Also, for the five manufacturers with less experiences
with permanent magnet technology, two years is considered to be long time enough to
redesign the circulator production, or alternatively to purchase the necessary technology in the
OEM market. However, boiler industry needs more time to adapt.
5.6

Sensitivities considered

Sensitivities are considered for two variables:
• an decreased electricity price;
• an increased product price.
All analyses are performed for the year 2020.
The impact of ecodesign requirements on the affordability of products would in principle
require an assessment of income structure of the users of circulators. The purchase cost
increases against the life cycle cost reduction of circulators in the light of the proposed policy
measure, as shown in the below table. Given the minor cost impact of a circulator in relation
to the heating system of which it is part of, and the considerable savings in the use phase,
affordability is not expected to be negatively affected even for low income households. The
tables below show the impacts, if the electricity price is doubled.
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Based on Article 15 of 2005/32/EC, there should be no 'negative' impacts.
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In the reference situation the discount rate payback31 is used as indicator in the following
table. The discount rate is set to 4 %.
Scenario's 2020
CONSUMER

EU
totals*

per
product*

1
BaU

2
Sub. opt. 1:
EEI,new ≤
0.30 from
2015

3
Sub. opt. 2:
EEI,new ≤
0.23 from
2012

4
Sub. opt. 3:
EEI,new ≤ 0.27
from 2012 +
EEI,new ≤ 0.23
from 2015

5
Sub. opt. 4:
EEI,new ≤ 0.23
from 2012 +
EEI,new ≤ 0.19
from 2015

expenditure

€ bln./a

17.3

15.1

13.0

13.3

13.5

purchase costs
running costs
product price
install cost
energy costs

€ bln./a
€ bln./a
€
€
€ /a

5.3
11.9
173
90
64

6.3
8.8
205
90
38

7.1
5.9
230
90
29

7.1
6.2
230
90
29

7.8
5.8
251
90
24

1.3

1.7

1.7

2.1

discount rate
years
reference
payback ***
*=all money amounts in EUR 2005 (inflation corrected)
*** payback is inflation and discount rate corrected

Table 5.6.1: Simple payback period (SPP) when decreased electricity price by 50 %
Scenario's 2020
CONSUMER

EU
totals*

per
product*

1
BaU

2
Sub. opt. 1:
EEI,new ≤
0.30 from
2015

3
Sub. opt. 2:
EEI,new ≤
0.23 from
2012

4
Sub. opt. 3:
EEI,new ≤ 0.27
from 2012 +
EEI,new ≤ 0.23
from 2015

5
Sub. opt. 4:
EEI,new ≤ 0.23
from 2012 +
EEI,new ≤ 0.19
from 2015

expenditure

€ bln./a

11.4

10.8

10.2

10.3

10.8

purchase costs
running costs
product price
install cost
energy costs

€ bln./a
€ bln./a
€
€
€ /a

5.3
6.1
173
90
32

6.3
4.5
205
90
19

7.1
3.0
230
90
15

7.1
3.2
230
90
15

7.8
3.0
251
90
12

2.7

3.6

3.6

4.4

discount rate
years
reference
payback ***
*=all money amounts in EUR 2005 (inflation corrected)
*** payback is inflation and discount rate corrected

The below table shows the impact on consumers, if product price is increased.
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Table 5.6.3: Simple payback period (SPP) when increased product price (increased
product price from 0.6 EUR/%-point to 1.2 EUR/ %-point).
Scenario's 2020
CONSUMER

EU
totals*

per
product*

1
BaU

2
Sub. opt. 1:
EEI,new ≤
0.30 from
2015

3
Sub. opt. 2:
EEI,new ≤
0.23 from
2012

4
Sub. opt. 3:
EEI,new ≤ 0.27
from 2012 +
EEI,new ≤ 0.23
from 2015

5
Sub. opt. 4:
EEI,new ≤ 0.23
from 2012 +
EEI,new ≤ 0.19
from 2015

expenditure

€ bln./a

17.3

16.2

14.9

15.2

16.1

purchase costs
running costs
product price
install cost
energy costs

€ bln./a
€ bln./a
€
€
€ /a

5.4
11.9
175
90
64

7.4
8.8
240
90
38

9.0
5.9
290
90
29

8.9
6.3
289
90
29

10.3
5.8
333
90
24

2.7

3.6

3.6

4.4

discount rate
years
reference
payback ***
*=all money amounts in EUR 2005 (inflation corrected)
*** payback is inflation and discount rate corrected

In summary, halfing electricity price shows a discount rate payback time between 2.7 and 4.4
years for the considered sub-options while strong increase in product price leads to a similar
variation in discount rate payback time between 2.7 and 4.4 years. All payback periods are
cost-efficient solutions for a product having a lifetime of at least 10 years. It is therefore
considered that the proposed regulation is very advantageous for consumers; there are no
negative impact of the measure on consumer even in possible very strong product or
electricity price increase.
SECTION 6: CONCLUSIONS
It has been concluded that Ecodesign implementing measure on circulators (sub-option 3)
should become effective two and five years after entry into force of the proposed Regulation
(on 1. January 2012 vs. 1. August 2015). The second introductory date is aligned with the
heating season in order to cause the minimum of disturbances on the circulator and boiler
markets. This would provide the appropriate balance between an improved environmental
impact of circulators, including technical feasibility, and cost benefits for the user/consumer
(due to reduced electricity consumption), on the one hand, and possible additional burdens for
manufacturers (in particular due to unplanned re-design) on the other hand. In particular:
• cost-effective reduction of electricity losses in the circulator motor;
• a payback time of two year ensures that the requirements are affordable to the consumers;
• correction of market failures and proper functioning of the internal market;
• no significant administrative burdens for manufacturers or retailers;
• increased purchase cost, including economies of scale for effective technologies, which
would be largely overcompensated by savings during the use-phase of the product;
• that the specific mandate of the Legislator is respected;
• reduction of the electricity consumption of about 26.6 TWh, corresponding to savings of
3.9 billion EUR and 12.2 Mt of CO2 by 2020 compared to the "no action" option.
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• a clear legal framework for product design which leaves flexibility for manufacturers to
achieve the energy efficiency levels already before the coming into force of the measure;
• costs for re-design and re-assessment upon introduction of the regulation, which are
limited in absolute terms, and not significant in relative terms (per product);
• fair competition by creation of a level playing field;
• no significant impacts on the competitiveness of industry, and in particular SMEs due to
fact the most manufacturers already manufacturer circulators based on permanent magnet
technology;
• positive impact on employment;
• no identified impact on trade.
SECTION 7: MONITORING AND EVALUATION
The main monitoring element will be the tests carried out for new product conformity as
indicated in the description of the policy option 2. Products placed on the Community market
have to comply with the requirements set by the proposed regulation, as expressed by the CE
marking. Monitoring of the impacts is mainly done by market surveillance carried out by
Member State authorities ensuring that the requirements are met.
The appropriateness of scope, definitions and concepts will be monitored by the ongoing
dialogue with stakeholders and Member States. Input is also expected from work carried out
in the context of upcoming Ecodesign activities on further product categories, and related
activities. Contributions are also expected from international cooperation as e.g. in the
framework of the IEA Implementing Agreement for Energy Efficiency End-Use Equipment.
The main issues for a possible revision of the proposed regulation are
– the appropriateness of the levels for the specific Ecodesign requirements;
– the appropriateness of the product scope;
– the possibility to enhance other environmental impacts than energy in the use phase.
Taking into account the time necessary for collecting, analysing and complementing the data
and experiences in order to properly assess the technological progress, a review can be
presented to the Consultation Forum no later than 5 years after entry into force of the
regulation.
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