
Ecodesign Preparatory Studies

Final Stakeholder Meeting on domestic appliances
Brussels ςMarch 24th 2011

A study being conducted for DG ENER by BIO Intelligence Service 
and ERA Technology Ltd

ENER Lot 22: Domestic and commercial ovens (electric, gas, microwave), 
including when incorporated in cookers

ENER Lot 23: Domestic and commercial hobs and grills,
including when incorporated in cookers.
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Introduction to the Ecodesign Directive,

10:30 ς11:10 Lot 22 ςTasks 1 to 4: Main outcomes on domestic ovens

11:10 ς11:30 COFFEE BREAK

11:30 ς12:15 Lot 22 ςTasks 5 & 6: Base-case assessment and BAT/BNAT analysis
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üChris Robertson
ü Paul Goodman

European Commission project officer:

ü VillöLelkes
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ENER Lots 22/23 team



BIO Intelligence Service

Energy 
Agri-food
Construction 
Retail
Industry
Transport
Waste
Services

Pioneer in quantification tools and support for decision-making

Specialists in the measurement environmental and health quality of products and 

services in France and Europe

At the interface of the environment and products, a large range of services for public 

and private decisions makers

4

Life cycle assessment

Environmental labelling of products

Eco-design of products

Assessment of public policies

Greening the supply chain

 



.LhΩǎ ŀŎǘƛǾƛǘƛŜǎ
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Since 1989, 
our references 
include:

http://www.lexmark.fr/uncomplicate/site/home/0,7085,256846_0_0_fr,00.html
http://upload.wikimedia.org/wikipedia/fr/3/30/Airbus.svg


ERA Technology Ltd

with

ERA Technology
Reliability and Failure Analysis

ÅEstablished 1925, employs 240 people 

ÅServices

ïRegulatory compliance and engineering consultancy

Åelectrical, electronic and mechanical systems

ïBespoke electronic design

ÅImpartial  engineering reliability, failure investigation 

and analysis:

ïelectronic, electrical and mechanical across all product sectors, 
technologies and materials

ÅEnvironmental regulatory compliance worldwide including: 

ïchemical substance restriction and regulation

ïeco-design

ïend-of-life
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ERA Technology Ltd

with

ERA Technology
- Environmental regulatory compliance

ÅWe track environment product regulation worldwide

ÅWe advise industry, trade associations, government, regulators and 
enforcement bodies
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Directive 2009/125/EC of the European Parliament, Framework 
Directive for the setting of ecodesignrequirements for Energy-
related Products (ErP) 

üPromotion of sustainable development through free movement of 
energy using products, environmental protection and increased 
security of energy supply

üBetter regulation: efficient decision making, consultation and self 
regulation

ά9ƴŜǊƎȅ-related product means any good that has an impact on energy 
consumption during use which is placed on the market and/or put into 
ǎŜǊǾƛŎŜέ

This Directive supersedes the former EuPDirective (2005/32/EC) 
which covered only Energy-using Products.
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Ecodesign Directive (1/4)



Scope of the Directive:

ü All Energy-related Products (except transport)

ü Specific product categories for ecodesignrequirements 

Measures of action:

ü Setting of ecodesignrequirements (Implementing Measures)
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Ecodesign Directive (2/4)



Implementing Measures

ücould be proposed for product categories which:
Árepresent a significant volume of products placed on the EU 

market (> 200.000 units/year),
Áinvolve a significant environmental impact, and
Ápresent a significant potential for improvement

üare to be based on
Áenvironmental assessments / relevant product characteristics 

and functionality
Áproducts and technologies available on the market should be 

taken as reference

üIM should preserve the interests of industry, consumers and 
other stakeholders
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Ecodesign Directive (3/4)



From a Preparatory Study to Implementing Measures
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Ecodesign Directive (4/4)

European Commission

Eco-design 
Preparatory Study

Stakeholder Consultation

Consultation Forum
Impact 

assessment

Regulatory Committee

Working Plan1

2

3

4

EU Parliament5

Working 
Document

Draft 
Implementing 

Measure

Adoption

Consultants



Ecodesign preparatory 

studies

2006: 14 lots DG ENER (completed)
lot 1 boilers and combi-boilers 
lot 2 water heaters
lot 3 personal computers
lot 4 imaging equipment
lot 5 consumer electronics (TV) * 
lot 6 standby and off-mode losses *

lot 7 battery chargers and external power supplies *

lot 8 office lighting *

lot 9 (public) street lighting *

lot 10 residential room conditioning appliances

lot 11 electric motors 1-150 kW, pumps, circulators, fans *

lot 12 commercial refrigerators and freezers

lot 13 domestic refrigerators and freezers *

lot 14 domestic dishwashers and washing machines *

2007: 5+1 lots DG ENER (completed)

lot 15 solid fuel small 
combustion installations

lot 16 laundry dryers 
lot 17 vacuum cleaners
lot 18 complex set-top boxes
lot 19 domestic lighting *

+ simple set-top boxes*

2008: 8 lots DG ENER

lot 20 individual room heating

lot 21 central heating (hot air)
lot 22 ovens
lot 23 hobs and grills
lot 24 washing machines, etc. PRO

lot 25 coffee machines 

lot 26 network standby

2008: 3 lots DG ENTR

lot 1 commercial refrigerators and freezers

lot 2 transformers (power and distribution)

lot 3 DVD players, video projectors, etc.
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2009: 3 lots DG ENTR

lot 4 industrial furnaces and ovens

lot 5 machine tools

lot 6 air-co and ventilation systems

* Implementing Measures already in place



A uniform approach adopted for all the lots, Methodology for Eco-

design of Energy-using Products - MEEuP:

Tasks 1 to 5

Tasks 6 to 8

Methodology (1/2)

Present 
situation

Improvement 
potential
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Consumer Behaviour

BAT ïBNAT analysis

Improvement Potential

Task 1 Task 2 Task 3 Task 5 Task 6 Task 7 Task 8

Econ. and Market Analysis

Assessment of Base-case

Definition

Macro Analyses 
(Policy, Impact,...)

Task 4

Technical Analysis

Methodology (2/2)
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Task 1 - Definition:

ÁDefine the product category and define the system boundaries of the 
ΨǇƭŀȅƛƴƎ ŦƛŜƭŘΩ ŦƻǊ ŜŎƻ-design

ÁIdentify the harmonised test standards and additional sector-specific 

procedures for product-testing

ÁIdentify the existing relevant legislation, voluntary agreements, and 

labelling initiatives at the EU and MS level, as well as outside Europe

1.1 Product category and performance assessment

1.2 Test Standards

1.3 Existing legislation (including labelling and voluntary programs)

Task 1
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Task 2 ςEconomic & market analysis:

ÁPlace the product group within the total of EU industry and trade policy

ÁProvide market and cost inputs for the EU-wide environmental impact 
of the product group

ÁProvide insight in the latest market trends

ÁProvide a practical dataset of prices and rates to be used in a Life Cycle 
Cost (LCC) calculation

2.1 Generic economic data

2.2 Market and stock data

2.3 Market trends

2.4 Consumer expenditure base data 

Task 2
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Task 3 ςConsumer Behaviour and Local Infrastructure:

ÁQuantify relevant user-parameters that influence the environmental 
impact during product-life and that are different from Standard test 
conditions

ÁIdentify barriers and restrictions to possible eco-design measures, due 
to social, cultural or infra-structural factors

3.1 Real life efficiency

3.2 End-of-life behaviour

3.3 Local infra-structure 

Task 3
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Task 4 ςTechnical Analysis Existing Products:

ÁGeneral technical analysis of current products on the EU market during 
the whole life cycle

ÁhōƧŜŎǘƛǾŜ ƛǎ ǘƻ ŎŀǇǘǳǊŜ ǘƘŜ ƳŀǊƪŜǘ ƻƴ ǘƘŜ ǿƘƻƭŜΣ ōƻǘƘ άƎƻƻŘέ ŀƴŘ άōŀŘέ 
products 

ÁFunctional analysis of the system to which the product belongs (e.g. 
heating/ventilation), including a rough estimate of the overall impacts

4.1 Production phase

4.2 Distribution phase

4.3 Use phase (product)

4.4 Use phase (system)

4.5 End-of-life phase

4.6 Recommendations on mandates for measurement standards

Task 4
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Task 5 ςBase-Cases:

ÁBuilding on the results of Tasks 1 ς4, 
άƻƴŜ ƻǊ ǘǿƻ ŀǾŜǊŀƎŜ 9¦ ǇǊƻŘǳŎǘόǎύέ ƻǊ ǇǊƻŘǳŎǘ ŎŀǘŜƎƻǊȅόies) have to be 
ŘŜŦƛƴŜŘ ŀǎ ǘƘŜ ά.ŀǎŜ-ŎŀǎŜέ ŦƻǊ ǘƘŜ ǿƘƻƭŜ ƻŦ ǘƘŜ 9¦-27

ÁOn these Base-Cases most of the environmental and Life Cycle Cost 
analyses will be built throughout the rest of the study

ÁThe Base-Case is a conscious abstraction of reality

(5.0 Base case definition)

5.1 Product-specific inputs 

5.2 Base-Case Environmental Impact Assessment

5.3 Base-Case Life Cycle Costs

5.4 EU Totals

5.5 EU-27 Total System Impact

Task 5
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Task 6 ςTechnical Analysis BAT:

Á¢ŜŎƘƴƛŎŀƭ ŀƴŀƭȅǎƛǎ ƻŦ ŀŘǾŀƴŎŜŘ ǘŜŎƘƴƻƭƻƎƛŜǎ όά.!¢ ŎŀƴŘƛŘŀǘŜǎέύ

ÁProvides part of the input for Task 7 (identification of BAT)

6.1 State of the art in applied research for the product 
(prototype level)

6.2 State of the art at component level 
(prototype, test and field trial level)

6.3 State of the art of best existing product technology outside the EU

Task 6
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Task 7 ςImprovement potential:

ÁIdentify design options, their monetary consequences in terms of Life 
Cycle Cost for the consumer and their environmental costs and benefits

Life Cycle Costs: indicate whether design solutions might negatively or 
ǇƻǎƛǘƛǾŜƭȅ ƛƳǇŀŎǘ ǘƘŜ ǘƻǘŀƭ 9¦ ŎƻƴǎǳƳŜǊΩǎ ŜȄǇŜƴŘƛǘǳǊŜ ƻǾŜǊ ǘƘŜ ǘƻǘŀƭ ǇǊƻŘǳŎǘ 
life (purchase, running costs, etc.)

ÁPinpoint the solution with the Least Life Cycle Costs (LLCC) and 
the Best Available Technology (BAT)

7.1  Options

7.2  Impacts

7.3  Costs

7.4  Analysis LLCC and BAT

7.5  Long-term targets (BNAT) and systems analysis
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Task 7



Task 8 ςScenario, Policy, Impact and Sensitivity analysis:

ÁSummarise and total the outcomes of all previous tasks 

ÁLook at suitable policy means to achieve the potential e.g. implementing 
LLCC as a minimum and BAT as a promotional target, using legislative or 
voluntary agreements, labeling and promotion

ÁScenarios 1990 ς2020 quantifying the improvements that can be achieved 
vs. a Business-as-Usual scenario

ÁImpacts on consumers and industry

ÁRobustness of the outcome

8.1 Policy and scenario analysis

8.2 Impact analysis industry and consumers

8.3 Sensitivity analysis of the main parameters

22
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Task 8 ςScenario, Policy, Impact and Sensitivity analysis:

Example scenarios:
Total Energy Consumption - Printer EPS
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Task 8 (2/2)
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Consumer Behaviour

BAT ïBNAT analysis

Improvement Potential

Task 1 Task 2 Task 3 Task 5 Task 6 Task 7 Task 8

Econ. and Market Analysis

Assessment of Base-case

Definition

Macro Analyses 
(Policy, Impact,...)

Task 4

Technical Analysis

Timeline for Lots 22 and 23
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Final Stakeholder Meeting



Agenda of the meeting
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ENER Lot 22: Domestic ovens (electric, gas, microwave), 
including when incorporated in cookers

Task 1 - Product Definition
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1.1. Product Definition

Task 1.1 ςFindings Lot 22

27

In this study, an oven is an enclosed compartment where the 
power/temperature can be adjusted for heating, baking and drying food and 
used for cooking. 

Prodcom code Prodcom category

27.51 Manufacture of electric domestic appliances

27.51.27 Microwave ovens

27.51.28 Other ovens; cookers, cooking plates, boiling rings; grillers, roasters

27.51.28.10 Domestic electric cookers with at least an oven and a hob (including combined gas-

electric appliances)

27.51.28.50 Domestic electric grills and roasters

27.51.28.70 Domestic electric ovens for building-in

27.51.28.90 Domestic electric ovens (excluding those for building-in, microwave ovens)

27.52 Manufacture of non-electric domestic appliances

27.52.11
Domestic cooking appliances and plate warmers, of iron or steel or of 

copper, non electric

27.52.11.13 Iron/steel gas domestic cooking appliances and plate warmers, with an oven 

(including those with subsidiary boilers for central heating, separate ovens for both 

gas and other fuels)
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Task 1.1 ςFindings Lot 22

1.1. Product Definition
ÁIn the scope

The following product types are considered to be within the scope of the 

Lot 22 study: 

üBuilt-in oven

VElectric or gas

VNatural or forced convection
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Task 1.1 ςFindings Lot 22

1.1. Product Definition
ÁIn the scope

The following product types are considered to be within the scope of the 

Lot 22 study: 

üRange cookers

VOnly the oven part is considered 

in this study
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1.1. Product Definition
ÁIn the scope

The following product types are considered to be within the scope of the 

Lot 22 study: 

Task 1.1 ςFindings Lot 22

üMicrowave oven

VGenerates microwave radiation to cook 

food

VPossible additional grill or convection 

cooking features
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1.1. Product Definition
ÁIn the scope

The following product types are considered to be within the scope of the 

Lot 22 study: 

Task 1.1 ςFindings Lot 22

üToaster / grill ovens

VUsually portable appliances
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1.1. Product Definition
ÁIn the scope

The following product types are considered to be within the scope of the 

Lot 22 study: 

Task 1.1 ςFindings Lot 22

üRoaster ovens 

Vused to roast food
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1.1. Product Definition
ÁIn the scope

The following product types are considered to be within the scope of the 

Lot 22 study: 

Task 1.1 ςFindings Lot 22

üSteam ovens 

Vsuper-heated steam at up to 300C

Vgrill, bake, defrost and reheat
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1.1. Product Definition
ÁIn the scope

The following product types are considered to be within the scope of the 

Lot 22 study: 

Task 1.1 ςFindings Lot 22

üCommercial ovens
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1.1. Product Definition

ÁOut of the scope

The following product types are considered NOT to be within the scope 

of the Lot 22 study: 

Task 1.1 ςFindings Lot 22

üIndustrial ovens
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1.2. Test Standards
ÁMain test standards relevant for domestic ovens

Task 1.2 ςFindings Lot 22

Domestic gas ovens Domestic electric ovens Domestic microwave ovens

ωEN 30 2.1 for natural 
convection ovens

(net volume in litres, the energy 
consumption for pre-heating 
and the energy consumption 
per test cycle) 

ωEN 30 2.2 for forced 
convection ovens

ωEN 15181:2009: brick test, 
which might be replacing 
EN 30 2.1

ωEN 50304/60350:2009: 
ΨŎƘƛƭƭŜŘ ǿŜǘ ōǊƛŎƪΩ ǘŜǎǘ

ωEN 61817:2001: test for 
portable ovens

ωEN 60705:1999: Includes 
an energy efficiency 
measurement procedure 
based on heating water and 
quoted as %
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1.3. Existing Legislation

At EU level:

Task 1.3 ςFindings Lot 22

Scope Legislation

Environmental Legislation

Entire Product Waste Electrical and Electronic Equipment Directive 2002/96/EC 

Restriction of the use of certain Hazardous Substances in electric and 

electronic equipment Directive 2002/95/EC 

The REACH regulation, 1907/2006 (superseding the Marketing and Use 

Directive regarding substance restrictions)

Energy Legislation

Entire product
Directive 2002/40/EC of 8 May 2002 implementing Council Directive 

92/75/EEC, with regard to energy labelling of household electric ovens.

Standby and off modepower 

consumption
Commission Regulation (EC) No 1275/2008of 17 December 2008

Legislation related to Safety

Entire product General Product Safety Directive 2001/95/EC

Low Voltage Directive 2006/95/EC

Electromagnetic Compatibility (EMC) Directive 2004/108/EC

Materials and articles intended to come into contact with foodstuffs ς

Regulation 2004/1935/EC

Appliances burning gaseous fuels 2009/142/EC (ex-90/396/EEC)



ENER Lot 22: Domestic ovens (electric, gas, microwave), 
including when incorporated in cookers

Task 1 ςConclusions 

ü Panel of products is identified and defined. 

ü Existence of EN test standards for domestic ovens

ü Various legislations exist throughout the world but a 
direct comparison between these is difficult as the scope 
and test standards are different 
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ENER Lot 22: Domestic ovens (electric, gas, microwave), 
including when incorporated in cookers

Task 2 - Economic and Market 
Analysis
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Lot 22 - Task 2
Market data

üSales in 2007: Data bought to GfK Retail & Technology

üStock in 2007: Sales x lifetime (adjusted)

üForecasts:

ÁConstant ownership rate. Increase of the stock together with 
the number of households in EU.

ÁCurrent trends followed:

ωTowards more electric built-in ovens
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BI electric
oven

BI electric cooker FS Electric cooker
FS gas
cooker

FS Mixed
cooker

Sales growth Sales growth Sales growth Sales growth Sales growth

2007 5,319,980 1,729,381 1,941,723 2,183,426 1,476,157

2010 5,481,181 1.0% 1,792,389 1.2% 1,884,051 -1.0% 2,105,762 -1.2% 1,476,157 0.0%

2015 5,760,776 1.0% 1,902,545 1.2% 1,791,714 -1.0% 1,982,413 -1.2% 1,476,157 0.0%

2020 6,054,634 1.0% 2,049,581 1.5% 1,686,761 -1.2% 1,866,289 -1.2% 1,454,148 -0.3%

2025 6,363,481 1.0% 2,207,981 1.5% 1,587,955 -1.2% 1,756,967 -1.2% 1,432,466 -0.3%

Lot 22 - Task 2 ςSales
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Lot 22 - Task 2 ςSales
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Lot 22 - Task 2 ςSales

Conventional
microwave oven

Combined
microwave oven

Microwave oven
with grill

Sales growth Sales growth Sales growth

2007 7,699,677 1,485,986 4,685,875

2010 8,219,118 2.2% 1,586,235 2.2% 5,001,997 2.2%

2015 8,681,224 1.1% 1,675,418 1.1% 5,283,226 1.1%

2020 9,034,074 0.8% 1,743,516 0.8% 5,497,964 0.8%

2025 9,170,401 0.3% 1,769,826 0.3% 5,580,929 0.3%
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Lot 22 - Task 2 ςSales
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Lot 22 - Task 2 ςStock

BI electric
oven

BI electric cooker FS Electric cooker
FS gas
cooker

FS Mixed
cooker

Stock growth Stock growth Stock growth Stock growth Stock growth

2007 95,000,000 15,000,000 35,000,000 50,000,000 20,000,000

2010 97,878,595 1.0% 15,454,515 1.0% 33,960,465 -1.0% 49,253,744 -0.5% 20,301,503 0.5%

2015 103,893,957 1.2% 16,648,902 1.5% 31,488,704 -1.5% 48,034,652 -0.5% 21,337,083 1.0%

2020 110,279,008 1.2% 17,935,596 1.5% 29,196,846 -1.5% 45,680,476 -1.0% 20,808,964 -0.5%

2025 115,904,346 1.0% 18,850,491 1.0% 27,765,910 -1.0% 43,441,678 -1.0% 20,808,964 0.0%
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Lot 22 - Task 2 ςStock
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Lot 22 - Task 2 ςStock

Conventional
microwave oven

Combined
microwave oven

Microwave oven
with grill

Stock growth Stock growth Stock growth

2007 69,297,094 13,373,874 42,172,878

2010 71,821,845 1.2% 13,861,135 1.2% 43,709,393 1.2%

2015 73,635,437 0.5% 14,211,146 0.5% 44,813,110 0.5%

2020 74,746,616 0.3% 14,425,596 0.3% 45,489,352 0.3%

2025 75,497,078 0.2% 14,570,430 0.2% 45,946,069 0.2%
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Lot 22 - Task 2 ςStock
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Task 2.4  

Consumer Expenditures

49

Appliance
Product price range (ϵ)

Low range High range Average price

Type of energy 

source

Gas ovens 200 600 330

Electric ovens 350 1,500 493

Type of 

appliance

Microwave 

ovens
50 1,500 117

Free-standing 300 1,500 411

Built-in 300 1,500 489

üObserved average appliance prices (VAT included - 2007)



ENER Lot 22: Domestic ovens (electric, gas, microwave),
including when incorporated in cookers

Task 2 ςConclusions 
ü All categories are sold in a number of units above the indicative 

value of 200,000 units per year as set in the Ecodesign Directive

ü Microwave ovens account for the largest portion of sales, 
followed by built-in ovens and range cookers

ü The stock of gas appliances is decreasing while the stock of 
electric appliances is sharply building

ü Microwave ovens are reaching saturation in some Member 
States
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ENER Lot 22: Domestic ovens (electric, gas, microwave), 
including when incorporated in cookers

Task 3 - Consumer Behaviour
Analysis

51
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Task 3 ςReal life efficiency

Product
Dish frequency

/year
Per use

Per year

(cooking only) 

Lifetime 

(years)

Electric Oven 110 1.1 kWh 121 kWh 19

Gas Oven 110
6 MJ

(1.67 kWh)

660 MJ

(183 kWh)
19

Microwave Oven 1200 0.056 kWh 91 kWh 8

üConsumption per use and per oven from consumer behaviour 
in EU (2007) ςdefined in consultation with CECED 
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Task 3 ςReal life efficiency

üCooking habits defers between Member States:

VDish frequency

VAverage duration of a cooking cycle

üOther factors affecting the energy consumption:

VThe self-cleaning functionality 

VThe stand-by power options
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Task 3 ςConsumer 

Behaviour

Criteria
Level of consideration by customers

Very Low Low High Very High

Technology/ 

performance
* X

Functionality * X

Size *X

Fuel Used *X

Design * X

Price X *

X: high end ovens

*: low end ovens

üLevel of consideration by customers of different criteria for oven 
purchase



ENER Lot 22: Domestic ovens (electric, gas, microwave), 
including when incorporated in cookers

Task 3 ςConclusions 

ü Energy consumption variation of up to 30% within the same 
oven type can be observed due to differences in oven use 
(due to cooking habits, type of meal, etc)

ü The self cleaning functionality or the stand-by power options 
affect the energy consumption 

ü Price and technical performance are 2 critical parameters 
when purchasing ovens/microwaves
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DG ENER Lot 22 Ecodesign preparatory study
Task 4 Domestic Ovens

Technical Analysis of existing products 

March 2011 

conducted on behalf of the European Commission, DG ENER, 
by ERA Technology and Bio Intelligence Service

Dr Paul Goodman, 
Reliability and Failure Analysis Group
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ERA Technology Ltd

with

Task 4 ïTechnical analysis

ÅEnergy source

ïElectric ovens

ïGas ovens

ïMicrowave ovens

ïCombination microwave ovens (with radiant heaters)

ÅType

ïBuilt-in

ïStandalone ïñrangeò with hobs, grills

ïPortable ovens ïusually electric
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ERA Technology Ltd

with

Construction and components
- include

ÅCoated steel

ÅThermal insulation

ÅDoor glass

ÅHeating elements or gas burners

ÅFans for forced convection

ÅGas igniters

ÅTemperature control, mechanical or electronic 
controllers

ÅDoor seals and vents

ÅMagnetron and RF power supply (microwave)
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Energy consumption in use

ÅEnergy consumption measurement standards for

ïElectric ovens

ïGas ovens

ïMicrowave ovens

ïBut not for portable although method is applicable to all >12 
litres

ÅMandatory energy labels for electric ovens (not 
portable)

ÅData for electric and gas domestic ovens (not 
portables) provided by CECED

ïSome preliminary test data for MWOs (using new test method) 
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Energy consumption in use - electric

Wet brick test energy consumption of electric ovens
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Energy consumption in use - gas

Gas oven wet brick test results
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Oven energy consumption

ÅSignificant variation in energy consumption

ïMost energy is consumed heating interior of oven during test

ïOlder models tend to consume more energy than new (as they 
have a larger thermal mass)

ïResults show that there some ovens that consume more than 
double the energy of the best ovens

ÅOvens with cavity volume just above minimum size for 
range

ï66l = large & energy band ñAò = <1000Wh in test

ï64l = medium & energy band ñAò = <800Wh in test

ÅEnergy label based on energy consumption / litre would be more fair 
to manufacturers and give better information to consumers
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Oven energy consumption ïcontôd

ÅEnergy from cooling cycle not included in test (but 
relatively small)

ÅPortable ovens not routinely tested                                                
(but there is evidence that they have poor energy 
consumption)

ÅEffect of insulation ïsmall % of total consumption 
during short cooking times and so also in tests

ïEvidence that test times have decreased by ~ 10 minutes since 
introduction ïdue to oven design improvements

ÅOK if cooking times have similarly decreased but there is no 
data.

ÅAccessories excluded from tests (so no data to inform 
consumers)
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Performance ïthermal insulation

ÅPerformance of insulation more important with longer 
cooking times ïsmall impact in standard test (most have 
duration < 50 minutes)

ïDuring first ~30 minutes of test most heat is absorbed by interior of 
oven and very little passes through insulation

ïPerformance of insulation would be more significant with cooking times 
> 1 hour

ïNo published data on actual cooking times in EU (although standard 
test based on perceived average EU recipe times from SAVE II study)

ïUS R&D showed that heat consumption for each cooking cycle of 
pyrolytic ovens is superior to equivalent conventional ovens due to 
higher density insulation

ÅPyrolytic ovens also use reflective coatings ïeffective only at cleaning 
temperature

ÅOverall pyrolytic ovens consume more energy if pyrolytic cleaning is 
used regularly
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Microwave ovens

ÅNo energy labels and little consumption data available

ÅIndustry believes improvement potential is small

ï2004 Top Runner (Japan) report showed significant variation in 
consumption (but tests included old models)

ÅCECED preliminary measurements based on new test 
method (not yet approved)

ïTest appears to be representative

ïShows some variation in energy consumption

ÅE.g. Solo MWO range = 48.7 to 64.4Wh consumed in test

ïAll MWOs range = 48.7 to 79.6 Wh

ïCavity volume has no effect but convection heating increases 
energy consumption significantly (~13%)
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EU Standards

ÅElectric, gas and microwave ovens energy consumption 
measurement standards exist (being revised)

ïAre these suitable for eco-design requirements?

ïIs time at operating temperature sufficient?

ïTests need to be representative of real cooking in the EU

ÅBut there is very little data (only SAVE II from 2000)

ÅOven measurement method can be used for portable ovens 
of >12 litres (so would include most on EU market)

ïNot routinely measured so not known if test reproducible

ÅNo measurement standards for combination microwave 
ovens - in combined mode

ïGrill has a small effect but MWO with convection heating have 
higher energy consumption in test (but use less in real 
cooking)
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Conclusions

ÅMaterials data supplied for base -case calculations

ÅEnergy consumption of ovens varies

ÅMicrowave ovens appear to be energy efficient ïsmaller 
range of energy consumption than heat ovens

ÅShould include portable ovens as sold in large numbers but 
no energy consumption data ïstandard measurement 
method in principal suitable for >12 l ovens
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Thank you

Questions
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ENER Lot 22: Domestic ovens (electric, gas, microwave), 
including when incorporated in cookers

Task 5 ςAssessment of 
Base-cases 

70



üSeparation between appliances using different energy 
sources

VDifferent testing procedures

VImprovement will be assessed independently for each 

technology

VNo influence on policy recommendations

71

Lot 22 Task 5

Definition of Base-case



Lot 22 Task 5

Definition of Base-case
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Base-case Configuration Capacity
Self-

cleaning

Total 

power

BC1 - Domestic 

electric oven

Built-in 

independent
54 L None 3,570 W

BC2 - Domestic 

gas oven

Free-standing 

dependant 

(used in cooker)

58 L None
10,500 W

(oven + hobs)

BC3 - Domestic 

microwave oven

Free-standing 

independent
18 L None 1,150 W

Domestic Base-cases for the Lot 22 study:



Lot 22 Task 5 ςInputs (1/6)

Production phase 

73

Base-case Weight

1

Bulk

Plastics

2

Tech.

Plastics

3

Ferro

4

Non-

ferro

5

Coating

6

Electro

nics

7

Misc.
Total

BC1: 

Domestic 

electric

oven

in g 194 500 24,375 235 0 125 5,430 30,858

in % 1% 2% 79% 1% 0% 0% 18%

BC2:

Domestic 

gas

oven

in g 50 424 35,857 2,938 0 0 10,798 50,067

in % 0% 1% 72% 6% 0% 0% 22%

BC3:

Domestic 

microwave 

oven

in g 1,077 41 6,978 2,340 216 533 2,361 13,546

in % 8% 0% 52% 17% 2% 4% 17%



Lot 22 Task 5 ςInputs (2/6)

Distribution phase 
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Base-case
Volume of packaged 

product  (m3)

BC1: Domestic electric oven 0.292

BC2: Domestic gas oven 0.439

BC3: Domestic microwave oven 0.092



Lot 22 Task 5 ςInputs (3/6)

Use phase 
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Base-case

On-mode Standby mode
Annual 

total
kWh/

cycle

Cycles/ 

year

Time/

cycle
Wh/h

Hours/

year

BC1: Domestic 

electric oven
1.1 110 55 min 5 8660 164

BC2: Domestic 

gas oven
1.67 110 55 min 0 0 184

BC3: Domestic 

microwave oven
0.056 1200

2 min 

36 s
2.2 8708 86



Task 5 ςInputs (4/6)

End-of-life phase 

76

Base-case

Percentage 

of the total 

weight going 

to landfill

Plastics

Re-use, 

close-loop 

recycling

Material 

recycling

Thermal 

recycling

BC1: Domestic 

electric oven
2% 15% 83% 2%

BC2: Domestic gas 

oven
2% 15% 83% 2%

BC3: Domestic 

microwave oven
18% 95% 2% 3%



Lot 22 Task 5 ςInputs (5/6)

Market data 

77

Base-case
Sales 2007

(units)

Stock 2007

(units)

Product 

price

(in ϵ)

BC1: Domestic electric oven 8,990,000 145,000,000 500

BC2: Domestic gas oven 2,180,000 50,000,000 335

BC3: Domestic microwave oven 13,870,000 125,000,000 117

üInstallation, maintenance and end-of-life costs are considered 
to be negligible



Lot 22 Task 5 ςInputs (6/6)

Market data 

78

Base-case

Electricity 

rate

(ϵ/kWh)

Natural gas 

rate

(ϵ/GJ)

BC1: Domestic electric oven 0.1658

BC2: Domestic gas oven 16.21

BC3: Domestic microwave oven 0.1658

üDiscount rate: 4%



Lot 22 Task 5 - Env. Impact 

Assessment (1/5)
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Base-case 1: Domestic electric oven
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Lot 22 Task 5 - Env. Impact 

Assessment (2/5)
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Base-case 2: Domestic gas oven



Lot 22 Task 5 - Env. Impact 

Assessment (3/5)
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Base-case 3: Domestic microwave oven
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Lot 22 Task 5 - Env. Impact 

Assessment (4/5)

82

üComparison:

VUse phase is predominant

VGalvanized and stainless steel production has a significant impact 

on Eutrophication and POP emissions and heavy metals emissions.

V9ƭŜŎǘǊƛŎƛǘȅ ǇǊƻŘǳŎǘƛƻƴ ŀŎŎƻǳƴǘǎ ŦƻǊ ŀ ōƛƎ ǇŀǊǘ ƻŦ ŜƭŜŎǘǊƛŎ ƻǾŜƴǎΩ 

impact.



Base-case
Total energy 
consumption 
(primary MJ)

GHG emissions 
(kg CO2 eq.)

BC1: Domestic electric oven 31,012 1,399

BC2: Domestic gas oven 15,945 916

BC3: Domestic microwave oven 8,855 419

Lot 22 Task 5 - Env. Impact 

Assessment (5/5)

Comparison of the main impacts:
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Life cycle cost for a new product in 2007:

Base-case 1 Base-case 2 Base-case 3

Product price 

(ϵ)
500 335 117

Energy cost

(ϵ)
358 142 96

Life Cycle Cost 

(ϵ)
858 477 213

Lot 22 Task 5

Life cycle costs
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Lot 22 Task 5

Impacts at EU level (1/2)
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Lot 22 Task 5

Impacts at EU level (2/2)



Base-case 1 Base-case 2 Base-case 3
Total 

domestic

Sales share 36% 9% 55%

Stock share 45% 16% 39%

Purchase (in mlnϵ) 4,495 730 1,623 6,848

Energy (in mln ϵ) 3,950 541 1,790 6,281

Total (in mln ϵ) 8,445 1,272 3,413 14,314

Share of the total 

expenditure
64% 10% 26%
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Product 
price
53%

Electricity 
47% Product 

price
57%

Gas
43%

Product 
price
48%

Electricity 
52%

Lot 22 Task 5: EU Consumer 

expenditure in 2007



Lot 22 energy consumption 

at EU-level in 2007

88

Total primary energy:
576 PJ



ENER Lot 22: Domestic ovens (electric, gas, microwave) 
including when incorporated in cookers

Task 5 ςConclusions 
ü The use phase is by far the most impacting stage of the life cycle 

in terms of energy consumption and greenhouse gases emissions

ü Electricity generation is contributing to an important part of the 
global environmental impacts of the electric appliances

ü For the gas oven, the quantitative impacts are lower

ü The share of energy in the life cycle cost is higher for microwave 
ovens than for gas and electric ovens. In order to lower the 
whole LCC, the price of more energy-efficient technologies 
should be low.
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DG ENER Lot 22 Ecodesign preparatory study
Task 6 - Domestic Ovens

March 2011 

conducted on behalf of the European Commission, DG ENER, 
by ERA Technology and Bio Intelligence Service

Dr Paul Goodman, 
Reliability and Failure Analysis Group
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Task 6 - BAT and BNAT

ÅBAT

ïBest currently available technology in EU

ïCECED test data show best performance ovens

ÅBNAT

ïTechnology not currently available in EU ïcould be available 
within ~10 years

ÅMain ecodesign impact with improvement potential is energy 
consumption
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Sources of information

ÅStakeholders ïquestionnaires available on website

ïCECED has provided energy consumption data

ïCECED has also provide details of BAT and BNAT used in domestic 
heat and microwave ovens

ïInformation from individual manufacturers

ÅPublications

ïMarketing information

ïTechnical papers

ïPatents

ïTechnology used by other industries

ïProducts available outside EU
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Heat ovens - BAT

ÅFeatures of best currently available standard domestic ovens 
(not MWO or steam)

ïLow internal thermal mass

ïForced convection for electric ïnot for gas

ïControl of ventilation 

ïThermal insulation ïmain benefit with longer cooking times

ïDoor glass ïmultiple layer glazing and low E-glass, 

ÅOther innovations

ïcooking sensors

ïImproved temperature control (avoiding over -cooking)
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Heat ovens - BNAT

ÅTechnologies not currently used for domestic ovens

ïLower thermal conductivity insulation (used in manufacturing 
ovens)

ïVacuum insulated panels (patented for domestic ovens)

ïVacuum insulated glass for doors ïtechnically challenging, R&D 
needed

ïHeat exchangers ïprobably too expensive for domestic ovens
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Improvement potential
- based on CECED data

ÅDomestic heat ovens

ïBest ovens use < half energy of worst 

ïIncludes some old models that are still on EU market

ïLarge proportion are energy rating ñAò and ñBò

ïNo data for portable ovens

ÅMicrowave ovens show smaller range of energy consumption
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Heat ovens - BAT

Eco-design option Impact Energy reduction

Additional door glass Triple or quadruple 
glazing

1.5 ï3.5%

Infrared reflective 
costing

Multiple layers can be 
used

1 ï2%

Thermal insulation Higher  density / lower 
thermal conductivity

2 - 4%

Cooking sensors Avoids over cooking 2%

Temperature control Avoids over heating ~2%

96



ERA Technology Ltd

with

MWO ovens - BAT

Eco-design option Comments Potential energy 
reduction

Painted zinc coated 
steel

High cost to 
implement if painted 
steel line not available

1%

Cavity light (LED) Solo MWO only ïnot 
yet used

2%

Inverter power supply Already used in some 
ovens

1%

Cooking sensors Humidity and mass 
sensors ïalready used 
in some ovens

~5%
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Conclusions

ÅLarge variation in energy consumption of ovens on EU market

ÅTechnology available to reduce energy consumption

ïSome already used

ïOthers used only by other industries
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Thank you

Questions
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ENER Lot 22: Domestic ovens (electric, gas, microwave), 
including when incorporated in cookers

Task 7 ςImprovement 
potential

101



Description
kWh/
cycle

Standby 
power (W)

kWh/

year
Savings + ϵ

Payback 
time

(years)
Base-case 1: Electric oven 1.10 5 164.31

Average product currently sold 0.8400 2 109.72

Option0 Standby regulation 0.840 1 101.06

Option1 Door glazing 0.827 1 99.67 1.5% 2 ϵ 17

Option2 Introduction of 

reflecting layer

0.823 1 99.21 2.0% 10 ϵ 33

Option3 Better insulation 0.806 1 97.36 4.0% 8 ϵ 13

Option4 Electronic temperature 

control

0.823 1 99.21 2.0% 100 ϵ 326

Option5* Cooking sensors 0.819 1 98.75 2.5% 100 ϵ 261

Scenario A 1+3 0.794 1 95.98 5.5% 10 ϵ 14

Scenario B 1+2+3 0.777 1 94.13 7.5% 20 ϵ 19

Scenario C 1+2+3+4 0.760 1 92.28 9.5% 120 ϵ 84

Scenario D* 1+2+3+4+5* 0.739 1 89.97 12.0% 140 ϵ 77

Lot 22 Task 7 ςBC1

Improvement options

102*: affect real-life energy consumption, but cannot be measured in standard conditions

New estimates taking into account comments received on the published version:
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Lot 22 Task 7 ςBC1

Improvement options
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Description
kWh/
cycle

kWh/

year
Savings + ϵ

Payback 
time

(years)

Base-case 2: Gas oven 1.67 184.19

Option1
Better thermal 
insulation

1.44 158.40 14.0% 15 ϵ 4.0

Option2 Reduced thermal mass1.56 171.29 7.0% 8 ϵ 4.2

Option3
Third glass sheet on 
the door

1.65 181.42 1.5% 2 ϵ 4.9

Option4

Pre-heating ventilation 
air with heat 
exchanger

1.54 169.45 8.0% 120 ϵ 55.3

Scenario A 1+2 1.34 147.35 20.0% 28 ϵ 5.2

Scenario B 1+2+3 1.31 144.59 21.5% 30 ϵ 5.1

Scenario C 1+2+3+4 1.18 129.85 29.5% 150 ϵ 18.7

Lot 22 Task 7 ςBC2

Improvement options
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Lot 22 Task 7 ςBC2

Improvement options
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Description
kWh/
cycle

Standby 
power 

(W)

kWh/

year
Savings + ϵ

Payback 
time

(years)

Base-case 3: Microwave oven 0.056 2.2 86.36

Option0 Standby Regulation 0.056 1 75.91

Option1 Painted cavity 0.055 1 75.24 1.0% 2 ϵ 19.2

Option2 Inverter power supply 0.055 1 74.90 1.5% 5 ϵ 31.8

Option3 Good engineering work 0.054 1 73.56 3.5% 7 ϵ 19.1

Option 4 Cavity light 0.055 1 74.56 2.0% 4 ϵ 19.0

Option 5* Cooking sensors 0.053 1 72.55 5.0% 100 ϵ 191.0

Scenario A 1+2+3 0.053 1 71.88 6.0% 14 ϵ 22.3

Scenario B 1+2+3+4 0.052 1 70.53 8.0% 18 ϵ 21.5

Scenario C* 1+2+3+4+5* 0.049 1 67.17 13.0% 118 ϵ 86.7

Lot 22 Task 7 ςBC3

Improvement options

*: affect real-life energy consumption, but cannot be measured in standard conditions

New estimates taking into account comments received on the published version:
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Lot 22 Task 7 ςBC3

Improvement options



ü Open Discussion 

ü Contact : 
ü contact@ecocooking.org
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Thanks for your attention!

mailto:contact@ecocooking.org
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üDeadline for providing comments: April 1st

üMinutes of the meeting will be sent within 2 weeks

üFinal report including revised versions of Tasks 1 to 7 and 

Task 8: to be sent to the EC by April 23rd.

For any questions, please contact us: 

contact@ecocooking.org

Thank you for your participation and support in this study!
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Next actions 

mailto:contact@ecocooking.org

