-

Y
b I~o’{‘

European Commission (DG ERN

Preparatory Studies fo

Ecodesign Requirements of EuPs
[Contract N° TREN/D3/92007-Lot 25S12.521716]

Lot 25
Non-Tertiary CoffeeMachines

Task8: Scenario, Policy, Impact an
Sensitivity Analysig Final version

July 2011

In association with

ARTSV

ASSOCIATION DE RECHERCHE
TECHNOLDGIE ET SCIEMCES

&gl

Bio Intelligence Service - Scaling sustainable development Bio Intelligence Service S.A.S - bio@biois.com
20-22 Villa Deshayes - 75014 Paris - France

Industrial €cology - Nutritional Health Tél. +33 (0)1 5390 11 80 - Fax. +33 (0)1 56 53 99 90

Contact BIO Intelligence Service
Shailendra Mudgat, Benoit Tinetti
+33(0) 1539011 80
shailendra.mudgal@biois.com

benoit.tinetti@biois.com



mailto:shailendra.mudgal@biois.com
mailto:benoit.tinetti@biois.com

1Y/,
Joi Oz

Project Team

BIO Intelligence Service
Mr. Shailendra Mudgal

Mr. Benoit Tinetti
Mr. Lorcan Lyons

Ms. Perrine Lavelle

Arts et Métiers Paristech / ARTS
Mr. Alain Cornier

Ms. Charlotte Sannier

Disclaimer:

The project team does not accept any liability for any direct or indirect damage
resulting from the use of this report or its content.

Thisreport contains the results of research by the authors and is not to be
perceived as the opinion of the European Commission.

European Commission (DG ER Tasks
2 Preparatory Study for Ecdesign Requirements of EuPs July 2011
Lot 25: Nontertiary coffee machines Y



A
bl\o';:sv';egce

Contents

Task & Scenario, Policy, Impact and Sensitivity Analysis

S 200 R 1 o1 0T [T 1o o TSSO 5
8.2, POlICY ANAIYSIS ...ttt 5
8.2.1. Proposed exact product definitions and scope for policy measures............ccc........ 6
8.2.2. Generic eCOoESIgN rEQUINEMENTS ......cccieiii it eeeeee e e ee e e s e e s e e e e e e aaee e e e s e e annnenneens 8
8.2.3. Specific ecodesign reqUIrEMENLS..........ccciii i e e e e e e e ee e e e e e e e enrneeens 9
8.2.4. Proposed policy actions related to consumables..........ccceovvviiiiiiiiiiieeeeee e, 16
8.2.1. Proposed policy actions related to products outside the scope of Lot 25.............. 17
8.2.2. Other POlICY OPLIONS ... .uuiiii ittt e e e st e e e s st e e e e s snbneeeaeeanes 17
8.3. SCENANIO ANAIYSIS.......uiiiiiiieiiiii et 18
8.3.1. BAU Standby SCENAIID. ......ccoiuuiiiieiiiiiiee ettt e e eenneeaeeas 19
8.3.2. LLCC SCENAMD. ... tteieiiiieee e e ittt et e e e e e e e s st aee e et e e e e e e s s s nnsnbaaaeeeeaaaeaeeeesanansnes 21
RS T B = ¥ AN =T =Y - T o S USRS 22
8.3.4. Comparison Of the SCENANOS.......cooiiiiiiiiiiiiee e 24
8.4. IMPACE ANAIYSIS......ccceiei i 29
8.4.1. Impacts on manufacturers and COMPEtitioN............ccvveeiriiieeee e 29
8.4.2. MONELAIY IMPACTES. ......eeeieeiiiiit ettt ettt e e e ettt e e et e e e e ebbeeee e e e snnees 29
8.4.3. IMPACES ON CONSUIMELS....coeiiieiiiiiiiriteeeeteee e e e e e e e st e ittt e e e e e e e s e e e e e e e e e e e e naaas 30
8.4.4. Impacts on innovation and developmMEenL...........coooiiiiiiiiiiiiee e 30
8.4.1. Social Impacts (EMPIOYMENL)........oocuuiiiiiiiiie e 30
8.5. SEeNSItIVILY @NalYSIS.....cuuuiriiiiii et 31
8.5.1. Assumption related to the electriCity ratesS..........coviiiiiiiiiieiie e 32
8.5.2. Assumppion related to the diSCOUNT rate...........cooviiiiiiiiiiiiiiie e 34
8.5.3. Assumption related to the producCt PrCE..........cooiiiiiiiiiiiiiie e 36
8.5.4. Assumption related to the product lifetime...........cceveiii e 39
8.5.5. Assumption related to the number of cycles per year..........ccccceeeeiiiniiiiiiiiine, 43
ST T 0] o o] U1 L= Y 49

Task 8 European Commission (DG EN
July 2011 Preparatory Study for Ecdesign Requirements of EuP 3

Lot 25: Nontertiary coffee machines



b

4

A &
Otz

This page is intentionally left blank.

European Commission (DG ER
Preparatory Study for Eecdesign Requirements of EuPs
Lot 25: Nontertiary coffee machines

Task8
July 2011



A
bl“o':;sv';egce

8. TASKS8 ¢ SCENARIOPOLICY, IMPACT A

SENSITIVITANALYSIS

8.1. INTRODUCTION

This task summarises and totals the outcomes of all previous tasks. It looks at suitable
policy means to achieve the potential e.g. implementing LeastQyifde Cost (LLCC) as

a minimum and Best Available Technology (BAT) as a piomabttarget, using
legislative or voluntary agreements, labelling and promotion. It draws up scenarios for
the period 20162025 quantifying the improvements that can be achieved with respect
to a BusinessisUsual (BAU) scenario, compares the outcomeh i) environmental
targets, and estimates the societal coatsd benefits

It makes an estimate of the impact on consumers (purchasing power, societal costs)
and industry (employment, profitability, competitiveness, investment, etc.) as
described in Anex 2 of the Directive. Finally, in a sensitivity analysis of the main
parameters it studies the robustness of the outcome.

In addition, an analysis of which significant impacts may have to be measured under
possible implementing measures and what measwatmmethods would need to be
developed or adapted is provided

Note that the policy recommendations provided are the opinions of the consultants
and do not reflect the views of the European Commission.

8.2. POLICY ANALYSIS

Scope:The policy analysis shouldentify policy option(s) considering the outcomes of
all previous taskd\otably the option(s) should:

e Be based on the exact definition of the product, accordingaskl and
modified/confirmed by the other tasks;

e Provide ecodesign requirements, such asnimum (or maximum)
requirements;

e Be complemented, where appropriate, with (dynamic) labelling and
benchmark categories linked to possible incentives, relating to public
procurement or direct and indirect fiscal instruments;

 Where appropriate, apply exisg standards or propose needs/generic
requirements for harmorsed standards to be developed,;

e Provide measurement requirements, including test standards and/or
methods;

Task 8
July 2011
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e Consider possible salégulation, such as voluntary agreement or sectoral
benchmark iftiatives;

e Provide requirements on installation of the product or on user information.

This task also providex simple tool (e.g. in Excel), allowing estimates of the impédcts o
different scenarios.

8.2.1. PROPOSED EXACT PRODDEFINITIONS ANDORRE FOR POLICY
MEASURES

6. Sa0¢ RSTAYAGAZYE LINRLRASR Ay SEAalGAYy3I &idl yRI
mandatory programmes will be included for all product categories within the scope of
ENER Lot 25.

o Drip filter coffee machineCoffee maker with separate containers foater
and for the coffee brewed and with a filter arranged above the coffee
container. The heated water passes once through a filter containing ground
coffee into a container(This type of machine corresponds to B&ase 1
in this study).

e Low pressure pdioned coffee machine Coffee maker with water heated
and forced through ground coffee contained @ncapsule or pad by a
mechanical pumpfor which the pressure is below 9 ba(3his type of
machine corresponds to Bag&ase 2 in this study).

e High pressure portioned espresso machin€offee maker with water
heated and forced through ground coffee contained in a capsule or pad by
a mechanical pump, for which the pressure is above 9 Ilfarss type of
machine corresponds to Bagaase3 in this study)

e Semiautomatic espressomachine Coffee maker with water heated and
forced through ground coffee and filter by steam pressure, manual piston
drive or mechanical pump. Mechanical pump pressure is 8 twamore.
(This type of machine corresponds to B&see 4 in this study).

e Fully automaticespressomachine Coffee maker with water heated and
forced through ground coffeer coffee beans (with the use of a grinder)
and filter by steam pressure, manual piston drive or mechanical pump.
Mechanical pump presse is 9 bar or more(This type of machine
corresponds to Bas€ase 5 in this study).

Further, it isworth recallingthe definitions of various modeaccording to the Standby
Regulation (1275/2008)

o Readyto-use mode i KA & O2NNBaLR2yRAa thé Standby Ol A S Y2RS¢é
Regulation, meaning@ condition in which the equipment is connected to
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the mains power source and at least one of the main function(s) providing
the intended service of thequipment has been activated

Standby modemeans a condition where thequipment is connected to
the mains power source, depends on enemgput from the mains power
source to work as intended and provides only the following functions,
which may persist for an indefinite time: reactivation function, or
reactivation functionand only an indication of enabled reactivation
function, and/orinformation or status display

Off mode means a condition in which the equipment is connected to the
mains power source and is not providiagy function; the following shall
also be considexd as off mode: (a) conditions providing only an indication
of off-mode condition; (b) conditions providing only functionalities
intended to ensure electromagnetic compatibility pursuant to Directive
2004/108/EC of the European Parliament aridhe Coundi

Autopowerdown i KA & A& | {AYR 2F GLI2sSNJ
the Standby Regulation, meaninghen equipment is not providing the
main function, or when other energysing product(s) are not dependent
on its functions, equipment shall, unlessappropriate for the intended
use, offer a power management function, or a similar function, that
switches equipment after the shortest possible period of time appropriate
for the intended use of the equipment, automatically into: standby mode
or off mode @ another condition which does not exceed the applicable
power consumption requirements for off mode and/or standby mode
when the equipment is connected to the mains power source. The power
management functiorshall be activated before delivery.

In addition, as already mention in the study, any requirements should not alter the
functionality of the machine and also the taste of the coffee cup, even if it is subjective.
CKSNBEF2NBEZ aNMzA Sa¢ KIS 06SSy StlFo2NlGSR 0@
in Figure8-1. Even if these rules are not scientifically based, they can be taken into
consideration when setting any Ecodesign Regulation for espresso coffee ngachine

Task 8
July 2011

European Commission (DG EN
Preparatory Study for Ecdesign Requirements of EuP 7
Lot 25: Nontertiary coffee machines

Yyl



14
bl’o;;sv'zsgce

Figure8-1: Criteriafor a perfect espressgaccording to lly)

DOSE: 7 grams +/- 0,5

WATER TEMPERATURE: S0 degrees
centigrade +/- 2 (between 190 and 197
degrees Fahrenheit)

PUMP PRESSURE: 9 atmospheres

EXTRACTION TIME: 5" pre-infusion
+ 25" extraction

VOLUME IN CUP: 25 +/- 5 ml (1 ounce)

Light-brown to cocoa-colored crema,
sometimes with dark brown streaks

Long-lasting foam 3-4 mm high

Dense body, aromatic, full, sweet
and perfumed

Balanced acidity and bitterness

Pleasant lingerina aftertaste

8.2.2. GENERIC ECODESIGNIRREMENTS

Generic ecodesignrequirements for coffee machines would enable the customer to

know more about the products on the market, in order to allow easier compagsdn
also to improve the consumer behaviour during the use phasein the case ahe

recent Regulation for hoehold dishwashers (N°1016/2010), instruction booklets

could provide information on:

e A standard programme (drink preparation and power management

system), which would be the most ener@nd waterefficient programme
for a typical user. This programme coblg set as the default programme.

e Power consumption of the operating modéstandby, radyto-use, off,

etc)

e Indicative information on the main characteristics of the different
programmes available (energy and water efficiency, temperature, time,

etc.)

European Commission (DG EN
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e Tips to reduce the electricity consumption of the coffee machine, including

switching off it after each use, decalcifying practices every 3 to 6 months
depending on the frequency of use and the type of water.

This information would not be sufficient to achielarge savingsn its own Making(if
possible, independen} information about energy consumption available on the
internet and in sales brochuresuld bea next step

8.2.3. SPECIFIC ECODESIGRUWRREMENTS

According to the technical analysis of the currenbgucts (Task 4) and of the Best
Available products (Task 6), there is room for improvement. Therefore, various policy
tools, presented in the sections below, could be implemented to benefit from this
improvement potential.

8.2.3.1 MINIMUM ENERGYERFORMANCE ANDARDEMEPS)

MEPS are a relevant option to push the market towards more efficient appliances and
to remove the least efficient appliances. Indicative levels are suggested in this section,
based on those developed on a mandatory or voluntary basis lioug countries

inside or outside the European Union, and on the energy performance of existing
products (based on the outcomes of Task 5) and BAT models (based on outcomes of
Tasks 6 and).

For establishinddEP$ a harmonised test standard riequired against which different
coffee machine could be compareBlecause of the current lack of harmonised data on
product performance(even if a draft standard is currently elaborated by CENELEC
TC59X/WG15)these levels should be considered with cantiand discussed again
once harmonised tests and measurements have been defined. As EU averages were
used to carry out the environmental and economic analysis, the results might not be
representative for all situations. Finaliy finalising the test stanard takes long time

during whichthe marketand technologiesvill continue to evolveandthus thetargets
suggested here would need a revision

MEPS could be set in 2QIFhisschedule should give enough time to the Commission
to follow the Ecodesign légjative processand to manufacturers to take into account
the requirements in their new products.

The table below summarises the performance lewbé could besuggested as MEPS
for nontertiary coffee machines, in terms of maximum energy consumpgtencoffee
period. The values correspond to the LLCC optidestifiedin Task 7, which are based
on average EU parameters.

Task 8
July 2011
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Table8-1: MEPS by product category (kWh per coffee period)

BaseCase with
cequiionn | MEPI2019)
place
Drip filter coffee machine 0.232 0.164
Low pressure portioned machine 0.093 0.077
High pressure portioned machine 0.073 0.063
Semiautomatic espresso machine 0.083 0.055
Fully automatic espresso machine 0.062 0.050

These MEPS are based on the analysis performed in Task 7 and the identification of the
improvement options (or their combinations) leading to the LLCC (Least Life Cycle Cost)
options However, manufacturs are free to use any technology to achieve these
MEPS

e Fordrip filter coffee machinesScenario A30-minutes auto-power down and
a1 SNR ¢ isitlielLyCR.O & 0
e For portioned, semiautomatic and fully automatic machinesScenario A5
minutesauto-LJ2 6 SNJ R2 6y | YRisthelLBKOCR ¢ ail yRoOo &0
MEPS could sb be presented in terms of annual electricity consumption. The table
below summarises the performance levels that could be suggested as MEPS for non
tertiary coffee machines, in terms of maximum energy consumption per year. Again,
the values correspond tthe LLCC options in Task 7, which are based on average EU
parameters. This time, energy consumption in standby mode and off mode outside the
coffee period is also taken into account. For drip filter machines, two coffee periods of
100 minutes are assumed, leavid@.7hours in standby and 8 hours in @i&r day For
pressure machines, three coffee periods of 100 minutes each are assumed, leaving 11
hours in standby and 8 hours in gir day

LAs presented in Task 7, the electricity consumption during a coffee period for thecBsesés equal to

that of the BaseCase+Option 0 (corresponding to the 2013 requirements of the Standby Regulation) as
the autopower down delay is assumed to be set at 2 hours. However, the annual electricity consumptions
of the BaseCase and the Baggase+Option O are different.

European Commission (DG ER Tasks
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Table8-2: MEPS by product category (kWh pggar)

BaseCase with
place
Drip filter coffee machine 172 120
Low pressure portioned machine 114 85
High pressure portioned machine 89 69
Semiautomatic espressmachine 112 61
Fully automatic espresso machin 78 55

However, the MEPS proposed above may be considered with caution and may not be
the best policy instrument, at this stage, to promote more efficienttemiary coffee
machines. Indeed, there are some uncertaint@sout the electricity consumption
valuesof the BaseCases and their improvement options as the CENELEC standard used
for defining consumption per coffee period is still in a draft stage, and the values were
in some casedased on calculations and not on measurements. Furthermore, these
MEPS areébased on the LLCC option whigftludesan autoepower delay set at 5
minutes for pressure coffee machines (i.e. Ba3ases 2 to 5which does not seem
appropriate for consumers andfor some machinescould imply more electricity
consumption forrinsing. Rially, almost all energy savings of the LLCC option come
from the use of an autgpower down function.

Therefore, it is proposed at this stage to recommend maximum -poteer down
delaysfor each type of coffee machinMEPS may be implemented in a few rgeance
the CENELEC standard has been adopted and mepasots have been made on a
large quantiy of models.

8.2.3.2 MAXIMUM AUTGPOWER DOWN DELAY

It would alsobe relevant tospecifyauto-power downconditions(putting the machine

in standby or off modeylelays.According to the Standby Regulation (1275/2008) an
auto-power down function is mandatory from January 30&nwards when the

YI OKAYS A& y2i LINE JHoRevef(HK AN XNa | Ky RIFOWA 2
T dzy O and shahafacturers can interpretiih various waysin this preparatory study,

GKS O2yadzZ GFyida O2y axoRbd MERg ciffikes and tfids zhg T dzy O
readyto-dza S Fdzy OG A2y A& y2i { Kdlersudhla defnitichdzy Ol A 2y
the implementation of a power management % is mandatory from January 2013.

AlsoAl A& adlidSR Ay (KS wS3dzZ I GA2y&wich G (GKS
could leado different interpretations.

For drip filter coffee machines,in 2013 or2014 this delay could be 30 minutes for
machines with glass jugand using a warming platd-or machines witthermos jug

Task 8 European Commission (DG EN
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(for whichheating plate should not be used an autepower down delay would not be
relevant. However, some consumers might feel that a thermos jug deprives them of
some functonality, such as the ability to see remaining coffee in a glas$rj@§.17 or

2018, it could be proposg to ban warming plate in order to promote the use of
insulated jugs.

For portioned coffee machines (using padr capsiles i.e. BaseCases 2 and 3a
maximum delayould be sebetween15and 30minutes(in 20132014)

For semiautomatic and fully automatic espresso machines @aseCases 4 and)b
maximum autepower downdelaycould be set aB0 minutes(in 20132014)in order

to avoid uninten@&d consequences of increased energy use for rinsing, or loss of
functionality. In any case, using the new CENELEC coffee period, short delays could be
encouraged via an energy label.

For combined machirs(i.e. composed of an espresso machine and a traddi filter
coffee machine) the delay will be the maximum of the delays proposed for the two
technologies including in the combined machine.

As this aspect is directly related to consumer habitsaly be usefuto communicate
this information to consumes, e.g. through a display panel/knob where the consumer
could further reduce the power down time, or a beep which could announcettigat
coffee machine will auto power down if no interventi@made by the user.

After afew years ofmarketexperience, it should be discussasito whetherthe delays

O2dZ R 06S NBRAzOSR:I GF{1{Ay3 Ayd2 F002dzyi GKS
habits.

The consumergould alsobe given the possibility to adjust their machine to save

energy. For examplea hard-off switch could be requiredand placed in a clear and

visible zone of the machine for the usthat would disconnect a machine from the

mains, so that power input is zero.

Whateverapproach isadopted by the European Union, an important stake will be the
market surveillance.The approachto checkingcompliance with the performance
requirements is based on selkclaration (no independent testing is required).
Manufacturers can ask competitors fwovide them with amachine to be tested in
their own facilities If the results are not compliant with the product declaratithe
test should be repeated a given number of timeagtions can be takenSuppliers
could also be required to establish sliffient technical documentation tassess the
accuracy of theprovidedinformation (e.g. general description of the product, internal
or independent test reports)

The information required should be measured according to harmonised standards.
However, thes standards are stilo be finalisedat the time of writing Once the
harmonised standarchas beendefined, a detailed market review of the various
categories should be done tassess whether the MEPS proposed are still relevant or
should be amended

European Commission (DG ER Tasks
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A mandatory labelling approach could be complimentary to trEuirements
presented in the previous sectiourrently, there is nanandatoryenergy label for
coffee machines. However,an energy labetould reduce theenergy consumption
through market transformation

8.2.3.3 POLICY RECOMMENDATEORORABELLING

An energy labelling scheme would complement minimum requirementprbyiding
useful information to consumers tallow them tobuy more efficient appliancedt
would be appropriate for the notertiary cofee machines considered in this study
because customers tend not to have a detailed level of information at the time of
purchase, while vendors have little incentivepimducehigh efficiency machines.

Apart from heating water, energy consumption is icately linked with the type of
drink being prepared and any other functions such as clearing.labelling scheme
should provi@ clear and transparent information as to how quality is affected as
energy consumption changes.

A labelling programme needs b based on harmonised standards and definitions and
so these would need to be developed first before it could be put in place setting
thresholds for energy classes, the calculations will need to be made again using a
database with information on emgy consumption and operating modes for the
relevant product categoriesindustry may be able to provide such a database for
machines manufactured hem. The classes would then need to be revised every few
years as machines become more efficient.

It would not be possible to devise one energy label with the same classification scheme
for both drip filter and pressure machinesincethey cannot be compare@nd since

the measurement method will be differenthus,two classification schemesould be
envisage: one for the drip filter product category and one faressuremachines.

However, drip filter machines themselves comavifo distinct varieties; thermosjug
andglass jug wittheating plate. It would be difficult for a machine with a heating plate
and glass jug tbbe more energy efficient than oneith a thermos jugijrrespective of
possible technical improvementihdeed, as presented in Task 7, the use of a thermos
jug allows more than 40% energy savingshich would not be achievable with other
improvement option.Moreover, thereseems to bdittle differentiation among drip
filter machines with thermos jugsyhich would effectively all be-8lassTherefore, the
difference inelectricity consumption between two classes would be too small to take
into account the uncertainty in the measurement and to allow consumers to make a
fair and relevant comparison of various modélke same is true of drip filter machines
with a glassyg albeit to a much lesser extent since improvement is possible via
insulation of the heating unit (underneath), sheltering of the jug from air circulation,
temperature control by a separate device etc.

ForpressuremachinegBaseCase2 to 5) on the otler hand there is clearly room for
improvement and there is alsowluntary Swiss energy labalready in existence for
espresso machine¢see section 1.3.3)Manufacturers consider that only a small

Task 8 European Commission (DG EN
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percentage of their espresso machines currently achigneeA class under the Swiss
energy label. In addition, some of those that do achieve the A class under the
FEA/CECED methodology, would no longer belags under the new CENELEC
methodology.

The main characteristics for setting an energy label for pressaffee machines are
the following:

« Combined machinésonly one labeffor the pressure part

e Annual eergy consumption figures to allow the consumer to evaluate the
operating cost: one value, in the same unit as on energy bills: kwh

e Energy class attriiad according to an Energy Efficiency Index (EEI)

e The average number of coffee periods per year is gessure coffee
machines according to the current draft CENELEC methodology.

¢ Information on consumables.

The following information should be included the label®
1. { dzLLX ASNRa yIFYS FyR yIYS 2F Y2RSt o

2. The energy efficiency class of tineachine determined in accordance with
future harmonised standards and attributed according to #mmual electricity
consumption The indicator letter should be placed tiite same level as the
relevant arrow.

3. Annual energy consumptiofin kWh/y)

Table 85 shows suggestedifferent thresholds for an energy label fpressure coffee
machines However, it is difficult to assess the extent by which the variation of
efficiencyclasses is a result of the difference between the test methods as the same
models were not analysed in the three propos@stweenthree andsixyears after its
introduction, machines in the F and G classes could be bannedtfrermarket via
introduction of MEPSin two steps) while A+ and A++ classes could be credtaite

that this distribution is based osparsedata and should be considered with caution.
Indeed, setting such levels requires that a EN standard is in place and that some round
robin teds are conducted to be sure that all energy classes will represent a non
negligible share of the marketh addition, it would be useful to measure the electricity
consumption of several models using the three measurement methods (FEA/CECED,
EurcTopten/SA.F.E and draft CENELEC standamd)see the effect of such methods

on the energy class.

2 As menioned in the introduction of Task 5, even if a B&mse has not been defined for combined
coffee machines, ecodesign requirements can cover this product type.
% Note that noise was not considered relevant to include on a label fortadiary coffee maches.

European Commission (DG ER Tasks
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Table8-3: Suggested energy efficiency thresholds for pressure coffee mach(mets
using different measurement methods

Swissvoluntar Proposed
Energy y energy label by New CECED
- energy labeby
Efficiency EuroTopten/ proposaf
FEA/CECED
Class (W) S.AF.E. (KWhty)
y (KWhiy)
A >58-72 >50-75 >6881
B >72-90 >7590 >81-97
C >90112 >90105 >97-117
D >112140 >105-125 >117140
E >140175 >125150 >140168
F >175219 >150175 >168202
G >219 - >202

Table8-4 indicates the energy class of the pressure Baases analysed in this study

as well as their LLCC (Least Life Cycle Cost) and BAT (Best Available Technology) options
as identified in Task yith the new classification proposed by CEQEBed on the

annual electricity consumption

Such classification shows that the B&&ssesconsidering the Standby Regulation in
place, i.e.Tier 2 2013 requirements g 2 dz2f R | f NS Reé KI @S | a32:
between A and C. In addition, LLCC and BAT options would aitlaesfor above (in

case A+ and A++ classes are created later) except for the LLCC option for low pressure
portioned machineswhich would have a-Blass.

However, such analysis is based adimited number ofmodels, and asuggested
earlier, would require that several round robin tests are carried out and that a
database is created to ensure that the classes are well defined.

“ Based on the FEA/CECED measurement metiatiexcluding low pressure portioned coffee machines
® Based on the EurBopten/S.A.F.E measurememhethod, and excluding sersiutomatic coffee
machines.

® Indicative valuesdhased on the draft standardENELEC.
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Table8-4: Energy class for pressure coffee machines with the new CECED proposal

BaseCase with
Standb : .
. y. LLCC option| BAT option
Regulationin
place
Low pressure portioned machine C B A
High pressure portioned machine B A*
Semiautomatic espresso maching C A A*
Fully automatic espresso machin A A* A*

*. or A+/A++ if these classes are created.

8.2.4. PROPOSEPOLICY ACTIONS RHRATGCONSUMABLES

The producion and endof-life of coffee consumables such as filters, capsules and
decalcifier have significant costs and environmental impacts associated with Tem.
stock of portioned machines, in particulaard caps machiness growing very fast by

as much as 12% per year. In addition, there is some evidence that in someiesuntr
they may be used in small offices, where use patterns are more intense than in
households.

According to Okénstitut and others, the production and disposal of capsules causes
significant greenhousgas emissions that offssomewhatthe relatively psitive life
cycle assessment of the capsule machines themseiveme study, Okdnstitut found

that capsules contributed 20% of overall emissions at the production phase-48%8

at the disposal phaseTherefore, policy action related to the manufadhg and
disposal of consumables such as capsules needs to be considered.

The environmental impacts of consumables were not addressed directly in this study as
it focuses on the machines themselves and the MEEEuUP EcoReport tool does not allow
their impactsto be integrated into the analysiEurthermore coffee pads and capsules

are considered out of the scope of the WEEE Directive as they are consumables and are
out of the scope of the Packaging Directive tdderefore, there is a real nee
address theeonsumables issue.

The most appropriate level of governance for policy action may in fact be the national
or even local level, where some recycling initiatives and capsule collection point
schemes already exist (see section 3.2lBsome consumables havower levels of
environmental impact and establish themselves in the market, they shalslo be
considered for promotional measures such as the European Ecolabeall cases,
better information on these initiativeshould be provided to consumers.

Furtther, as the number of manufacturers obffee machines usinguch capsules is
limited for the time being (Nespresso, Tassimo and Dolce Gustocuarentlythe main
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actors) The Commissiorrould engagea discussion witlthe manufacturers of coffee
machineswith capsules and capsule manufacturers to assiesgeasibility of setting a
voluntary agreementwith an extended producer responsibility approach having

objectives on the collection and recyclingf such capsulesor at least on the
development of coliction points.

8.2.1. PROPOSED POLICY AGBMRELATED TRRODUCTS OUTSIDE THE
SCOPE d®T25

As mentioned in Task 1, hot vending machines are out of the scope of this study.
However, the launch of a new preparatory study on hot vending machines (for coffee
and other hot drinks) might beseful as their aggregate environmental impaetse
thoughtto be significant.

The Danish Energy Saving Trust has published some purchasing guidelines for vending
machines on its websité Furthemore, the European Vending machine Association
(EVA has developed a test method (Energy Managing Protocol) for hot vending
machines. The method tries to estimate the energy consumption in a situation
corresponding to real use. It includes measurement of energy consumption in the
heating phase (heating torew temperature), standby (idle) and vending situation
(brewing)®

8.2.2. OTHER POLICY OPTIONS

8.2.2.1 BENCHMARKING

Benchmarks could also be considered, although the role of benchmarking under the
Ecodesign Directive is less clear than the other measures describedBegrehmarks

are nonbinding for manufacturers but would allow the evaluation of the
environmental performance achieved by a new product against the-bedorming
products available on the EU markadta certain time

Benchmarks could be specified by tHeuropean Commission in an Ecodesign
Regulation based on the information provided in this study and any harmonised
standards that are developed. It might be possible to implement a-etelsen and
widely disseminated set of benchmark products even morelduithan energy labels.

For example, the draft CENELEC standard mentions benchmark values for pressure
coffee machines240 ml coffee period: 71.4 Wrand filter coffee machines3%0 ml
coffee period: 125Vh).

! Seewww.savingtrust.dk/publieand-commerce/products/professionaihite-goods/coffeemakersand
food-and-drink-vendingmachines
8 Seewww.vendingeurope.eu/standards/EVEMP.htmfor more information.
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8.2.2.2 PROPOSED P@M ACTIONS RELATED BEST NOT ¥ET AVAILABLE
TECHNOLOGEBNAT)

As mentioned earlier, information on BNATs was very difficult to obtain from
manufacturers and there is a lack of independent research. However, it does not seem
appropriate to recommend any specific policy support for R&himarea as it would

be difficult to show the additionality of such funding compared to what companies are
already doing in this competitive market.

8.2.2.3 GREENPUBLIPROCUREMENT

This policy option is not considered relevant to rertiary coffee machines athey
aremainlyintended for domestic use.

8.3. SCENARI@GNALYSIS

An Excel tool was created to allow the impacts of different scenarios to be modelled
(201062020 and 201€2025). The tool was designed quite simply and relies on the
following assumptions:

e The malel is built on a discrete annual basis to match the available data.

e Annual sales growth rates over the period 264025 are estimated at
6.9% for BC 1, 8% for BC 2, 9% for BC 3,1.7% for B@ and2.9% for BC
5. Baseyear data (2007) were taken fromme market data presented in
Task 2.

e Primary energy consumption was judged to be the most relevant and
representative indicator to be modelled using the taold also to allow
comparing savings with other Ecodesign Loibe tool calculateshe
expenditure ineuros and primary energy in GJ related to ntamtiary
coffee machines, under different policy scenarios. The primary energy
results are not limited to the use phase, but take into account the energy
required over the whole lifetime (inclua the manufacturing, distribution
and endof-life phases).

e Energy consumption is allocated uniformly over the lifetime of the product
although in theory this is only true for the use phase. Given the low shares
of other life cycle phases in energy consption (see Task 5), this
assumption is considered reasonable in order to carry out the analysis; a
Y2NB GNBlFfAaltAOE Y2RStEtAy3a g2dd R y2a YIS
overall results.
e Expenditure measures the yearly value of the entire market. Isists of

the money spent to buy the product (purchase price), taken into account at
the time of purchase, and the operating costs (energy, water, coffee,
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maintenance and repair), which are spread over the lifetime of the
machine.

In the following subsectiongour scenarios are describeffreeze whichassumes that
products on the market do not include any new improvement options in future and
that eventhe Standby Regulatiois not implemente¢ BAU Standby which assumes

the full implementation of the Standby Regulation from 2013; LeastQyfele Cost
(LLCC) scenario, which assumes that the LLCC options for all product categories are
implemented from 2014; Best Available Technology (BAT) scenario, which assumes
that the BAT optios are implemented from 2@L(ideally, that would be the medium

term target).

The BAT and LLCC scenarios are compared to theSBAdbyscenario in order to
estimate the overall potential of the improvement options. Most of the description in
the sectionsbelow refers to 2025 for comparisoithe following market data were
usedas inputs to the modelling tool.

Table8-5 Market inputs of the policy analysis model

Stock(millions) | average annual L
Category Lifetime (years)

2010 2025 stock clange @9

BCI¢ Drip filter coffee machine 58.8 29.4 -4.5% 6

BC2¢ Pad filter coffee machine 227 35.3 3.0% 7

BC3¢ Hard cap espresso machine 12.6 62.1 11.2% 7

BC4¢ Semiautomatic espresso maching 9.0 6.3 -2.4% 7

BC5; Fully automatic espresso maching 7.6 11.6 2.% 10

8.3.1. BAUSTANDBYSCENARIO

In the BAUStandbyscenario, the Bas€ass remain the only product sold on the
market over the outlook period: the only improvement that takes place is the full
implementation of the Standby Regulation (Option 0) from 20dfaning thatan
auto-power down of two hours is assumed and tlia¢ power consumption in standby
mode is set a0.5W. No other improvement option or any other type of improvement

is introduced to the market. In this scenario, it is consequently assumed that there is
no incremental process of product improvement. This scenario is used as a baseline in
order to compare the results with those of the BAT and LLCC scenarios.

Figure8-2 and Figure8-3 show the breakdown by Baggase of energy consumption
and expenditure over the periodd20-2025. BA and BC 3 have thiesighestshares of
energy consumption anBC 3 has more than double tespenditureof the BC1, the
next highest Bas€ase.
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BC5
10%

BC1
38%

BC3
29%

BC2
17%

Figure8-2: TotalBAUStandbyscenarioenergyconsumption by Bas€ase, 2012025
(PJ)

BC4 BC5
3% 5%

BC2
20%

Figure8-3: TotalBAUStandbyscenarioexpenditure by Basé€Case, 2013 nHp 0 € 0 Yy U

In 2025, norertiary coffee machines would require @®J of primary energjy.e. 28.2

TWh of final electricity consumptionand total consumption over the period 2010

2025 would be 295PJ(i.e. 409.0 TWh of final electricity consumptioNpn-tertiary

coffee machineswill result in emissions 0190 MtCQeq over thescenarioperiod.

Regarding expenditure, Ble 6y A & LINR 2SOl SR -teiis®?y cafée aLISyld 2y
machines in 2025, and the market is projected to represent a cumulative2k 35y

over the period 201€2025.
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8.3.2. LLC&CENARIO

The LLCC scenario considers that the LLCCyempenmt option as described in Task 7 is
implemented for each Base Case. From 2014, all products sold include these LLCC
options and no more Base Cases are sold (the market shift takes place from one year to
the next). Table 8-6 summarisesthe LLCC options for each Base Case identified in

Taskr.
Table8-6: LLCC improvement options by Base Case
Base Case LLCC improvemenrtption | Description
. Auto-power down after 30 minutes
BCL Scenario A YR 61 SNBE adl yHR
. Auto-power down after5 minutes
BC2-5 Scenario A YR Gl SNBE adl yE

Figure8-4 and Figure8-5show the breakdown by Base Case of energy consumption
and expenditure over the period 20-2025. BC 1 and BC 3 have the highest energy
consumption and BC 3 has more than double the expenditure df &@ BQ, the
next highest Base Case

BC5
9%

BC1
40%

BC2
16%

Figure8-4: Total LLCE&cenarioenergy consumption byBase Case, 2012025 (PJ)
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Figure8-5: Total LLC&cenarioexpenditure by Base Case, 20401 H p

In 2025, the nortertiary coffee machines market would requird2PJ of primary

BC4 BC5
3%

5%

BC2
21%

0edydo

energy i.e 22.2 TWhof final electricity consumption-21.3% compared to BAU
NID.DaXanthafed tonBiGtandbd. YOverd
20102025, total primary energy consumption would b&e@ PJ i.e. 359.6 TWh of

Standby X~

final electricity consumptiorf-12.1% canpared to BAUStandby, total CQ emissions
would account for 18 Mt (-23 Mt compared to BAlStandby, and totalexpenditure

FYR ¢2dAf R

would be 1354 € 0 ger the period+0.1% compared to BABtandby.

8.3.3. BATSCENARIO

The BAT scenario considers that the LinG€ovement option is implemented for each
BaseCase from 2014 and the BAT option as described in Task 7 is implemented from
2018 for each Base Case. From 2018, all products sold include these options, which are
considered a longerm target. Table8-7 is a reminder of the BAT options identified in

Task 7.

Table8-7: BAT improvement options by Base Case
Base Cas{¢ BAT impovement option | Description
BC1 Option 4 Thermos jug
BC2 Option 3 Flowthrough heater
BC3 Option 3 Flowthrough heater

. Auto-power down with 5 minutes delay and

BC4 | Scenario B 4T SNBé adlyRod |yR
BC5 Option 3 Flowthrough heater

Figure8-6 and Figure8-7show the breakdown by Base Case of energy consumption
and expenditure over the period 2044D25. BC 1 and BC 3 have the highest energy

European Commission (DG ER
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consumption as in the other scenarioBC 3still has the greatest share of expenditure

but the gap between it anBCL is much smaller

BC5
10%

BC1
45%

BC3
23%

BC2
15%

Figure8-6: Total BATscenarioenergy consumption by Base Case, 2a»5 (PJ)

BCc4 BCS
4% 5%

BC1
27%

BC3
43%

21%

Figure8-7: Total BATscenarioexpenditure by Base Case, 2BH N HpP O € 0y U

In 2025, the nortertiary coffee machines market would requir@4PJ of primary
energy i.e. 19.0 TWh of final electricity consumpti@82.7% compared to BAU
Standoy = | YR g2 dzf R NB INBnipsrgdito BABtandby. Dyer tikeb n @
period 20102025, total primary energy consumption would b&&3PJi.e. 341.2 TWh

of final electricity consumptiot16.6% compared to BABtandby, total CQ emissions
would account for 58 Mt (-31 Mt compared to BAlUStandby, and total expnditure
wouldbe 1381¢ 6y 2 @S NJ &.KEcomyd&étRoBRBtandby.
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8.3.4. COMPARISON OF THE BEGEIOS

This comparisonis made in tems of electricity consumptionand consumer
expenditure. Figure 8-8 to Figure 8-13show projected total primary energy
consumption and expenditure between 2010 and 2025 by Ezsse and according to

the BAT, LLCC and BAT scenarios previously described. As expected, the BAT scenario
enables the largest primary energy savings (both annually and over the period 2010
2025) while the LLCC scenario results in the smallest annual expenditure.

However, boking at the overall resultan Figure8-14, the LLCC and BAT scenarios
almost overlap, both in terms of energy consumption and expenditure, except for
BaseCases 3 and 4t can also be seetthat the improvement options have an
insignificant overall impact on expenditure since higher product prige offset by
lower operating costs. For Bagase 4, the BAT scenario annual expenditures become
higher than the BA$tandbyannual expenditure after 2020.

Table8-8 shows that there are largeumulativesavings (6.5 TWh) from the Standby
Regulation alone for notertiary coffee machines. dever, there is a much greater
savings potential (226 TWh) from moving to the LLCC or BAT scenarios.

Table8-8: Savings by scenario, cumulative 202020

PJ TWh
BAU Standby compared to Freeze 67.8 6.5
LLCC compared to BAU Standby 219.5 21
BAT compared to BAU Standby 272.2 26

European Commission (DG ER Tasks
24 Preparatory Study for Ecdesign Requirements of EuPs

Lot 25: Nontertiary coffee machines July 2011



140
120
100
80
60
40
20

PJ

\
-~
T
S
A
Ty
S
2010 2015 2020 2025

= BAU Standby = = LLCC === BAT

ebn

30

V)
bl\o';;svzegce

25
20

15

10

2010

2015 2020 2025

= BAU Standby = = LLCC === BAT

Figure8-8: Primary energy consumption and expenditure by scenario, B&€sse 1
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Figure8-9: Primary energy consumption and expenditul®y scenario, Bas€ase 2
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Figure8-14: Primary energy consumption ancbnsumerexpenditure by Bas&€ase over the period 2012025
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8.4. IMPACT ANALYSIS

8.4.1. IMPACTS ON MANUFACHHRS AND COMPETITION

All the technologies described in this study and considered as improvement options in
the scenarios are already available on the market todagnly in a fenmodels As a
result, the possible implementation of MEPS dealing with relevant targets should not
have a major negative impact on manufacturers, especially because théeri@my
coffee machine sector is competitive and has been continuously improviodupt
performance.

Regarding the definition of a timeline to implement standards, it should take into
account the time necessary to adapt production lines. This redesign time varies
depending on the type of change to be achieved: it has been estimated#iakeen

6 and 12 months are neededo replacea single part of the appliancehich is the case

for every improvement option presented within the study. Assuming the development
of the required standards (see section 2.2.4) is finished by 20121 Tiasthus been

set at 2014 for the MEPS and the scenario model.

Most manufacturers seem to have similar BAT products, with the implementation of
the same improvement options. The manufacturers of most of the-teotiary coffee
machines on the European marlate large international companies, but a few smaller
manufacturers also exist. If minimum performance standards were set, it is believed
that all manufacturers should be able to keep up with the market requirements, using
common technology or their own tlnological developments. However, smaller
manufacturers might face some difficulty to react as quickly as the larger ones.
Therefore, appropriate and progressive targets should be set, both in terms of
performance and timeline.

EU manufacturers claim to @duce amongst the most efficient coffee machines
manufactured worldwide. Therefore, the implementation of minimum performance
standards is not expected to hamper the economic development of large EU
manufacturers to the benefit of extrBU competitors. Hoaver, impacts on smaller
manufacturers deserve further assessment.

8.4.2. MONETARY IMPACTS

The scenario analysis partly addresses monetary imp@bespossible implementation

of MEPS may require additional capital investment from manufacturers to adapt
manufactuing techniques to produce the more efficient products (e.g. changing

production lines). However, these investments should not represent a significant
burden for manufacturers as they are used to continuously improving the efficiency of
their appliances.nvestment costs may also be partly offset by slightly higher selling

prices of more efficient machines. Besides, economies of scale may enable

Task 8
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manufacturers to have a larger margin and/or drop prices when selling efficient
appliances.

On the consumer sidgyurchasing a more efficient coffee machine may represent a
larger initial investment but if performance requirements are set based on LCC
calculations, the investment becomes beneficial in the long term. Some buyers could
even be eager to buy more efficieproducts provided they are economic in the long
run, and policy options could also aim to encourage this ‘eng vision, which is
beneficial both from the environmental and economic points of view.

8.4.3. IMPACTS ON CONSUMERS

For the improvement options prested, the functional unit and the service given by
the improved product remains the same as the B&sese (this is a necessary condition

to make a relevant comparative LCA): this is a key criterion to assess their
implementation in norertiary coffee mabines. There should be no traadf in terms

of functionality (e.g. reduced coffee quality or loss of important features), as a result of
the increased energy efficienclfor exampleif MEPS is thermoblock or flethrough
heater, it stould not affect cofée quality.

8.4.4. IMPACTS ON INNOVATIAND DEVELOPMENT

BNATsand current research axes in the sector were not very thoroughly deschibed
this study because of a lack of data. Such informaticsbisouslyvery sensitive and
manufacturers were not willing tohare. In addition, little or no independent research
has been carried out. The possible implementation MEEPScan be seen as an
opportunity for manufacturers to look for innovative and efficient technological
solutions in order to decrease costs. Agaieg the competitiveness of the sector, it
seems that following the current trend regarding research and development is feasible
for the manufacturers and should enable them to meet proposed requirements.

8.4.1. SOCIAL IMPACKEMPLOYMENT

Most EU manufacturersave their production plants within the EU. If performance

standards were set, they should not have a detrimental impact on the number of jobs

orthewelldo SAy3 2F (GKS 9! YI ydzFl Ol dabidayBfleeSY LI 28SSad L
machine sector has been ingpring performance continuously so that the companies

have experience in carrying out continuous production transitions. In addition, the

improvement options presented do not require any specific material that might be

difficult to obtain within the EU sdhat the supply chain would not be unduly affected

nor EU industries disadvantaged.
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8.5. SENSITIVITY ANALYSIS

ScopeThe sensitivity analysis chextke robustress of the overall outcomes.dhould
coverthe main parameters adescribed in Annex Il of tHecodesigmirective (such as

the price of energy, the cost of raw materials or production costs, discount rates,
including, where appropriate, external environmental costs, such as avoided
greenhouse gas emissions), to check if there are significant chagkif the overall
conclusions are reliable and robust.

The parameters that would be considered the most relevant for this sensitivity analysis
(because of their importance and/or uncertainty) in the case of-teshary coffee
machines are listed belaw

e Electricity rates;

e Discount rate;

e Product price;

e Product lifetime;

¢ Number of cycles per year.

Parameters such adectricity ratesdiscount rates and product purchase prices have a
direct influence on the LCC calculations of BeseCases and their impvement
options (but not on the environmental impacts of the products) while others (time in
on-mode per year) will influence both the environmental impacts of the products and
the LCC through operating costs.

Note that we use average EU prices for allcalations but there are significant
differences between Member States. The BAT might be-efsttive in one Member
State and not cosgéffective in another. The options and scenarios evaluated are listed
in Table8-911.

Table8-9: Description of options and scenarios applied to tiBaseCases

Option Description
Option O Standby Regulation
Option 1a AutoPowerDowr60 minutes
Option 1b AutoPowerDown 30 minutes

Option 1c (not for BQ@) | AutoPowerDown 5 minutes

Option 2 Zero watt standby

Option 3 Flowthrough heater

Option 4 Additional insulation (or thermos jug)
Scenario A O0+1c+2 (0+1b+2 fd3C1)

Scenario Bnot for BC 1)| 0+1c+2+4

Task 8 European Commission (DG EN
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In Task 4, average product prices atata onenergy consumption in omode were
determined for the basecases. Given the uncertainty that remains regarding the
RSTFAYAGAZ2Y 2F aF @SN IS YI NJ S dohsideddPeRazO i & X
marginon the given valuesThe tested values are therefore presentedTiable8-10,
Table8-11, Table8-12, Table8-13 and Table8-14.

8.5.1. ASSUMPTION RELATEDTHE ELECTRICRATES

Table8-10: Variation ofelectricity ratesfor each Basease

Basecase Current value(euros) Lower value Upper value
Basecase 1 0.1658 0.0823 0.2698
Basecase 2 0.1658 0.0823 0.2698
Basecase 3 0.1658 0.0823 0.2698
Basecase 4 0.1658 0.0823 0.2698
Basecase 5 0.1658 0.0823 0.2698

Figure8-15to Figure8-19 show the influence of the variation of the electricity rate on
the life-cycle costs of the different basmses and associated improvement options.
Please note, that the scale does not startNE2 Y in arder to show the differences
between the options and between the scenariosre clearly Therefore, a comparison
between the Basé&€ases should be made using the absolute values and not the
position on the figures.

Regarding costs, the optiort and scenario A are the LLOCHaseCases 2, 3, 4 and 5
and also fothe minimumand maximunvalues. The option1lb and scenario A are the
LLCC for base case 1

2400 ~
2350 -

2300 -
2250 -

LLCq)

2200 ~
2150 -
2100 -

2050 -

Base Upper Lower
B Basecase 1l M Option0 M Optionla MOptionlb MW Option2 ™ Option4 B ScenarioA

Figure8-15: Sendiivity to electricity rates for Basecase 1 Life Cycle Cost
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Figure8-16: Sendiivity to electricity ratesfor Basecase 2.ife Cycle Cost
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Figure8-17. Sendiivity to electricity ratesfor Basecase 3d.ife Cycle Cost
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Figure8-18: Sendiivity to electricity ratesfor Basecase 4Life Cycle Cost
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Figure8-19: Sendiivity to electricity ratesfor Basecase S.ife Cycle Cost

8.5.2. ASSUMPTION RELATEDTHE DISCOUNT RATE

Table8-11: Variation ofdiscount ratesfor each Basecase

Basecase Current value Lower value Upper value
Basecase 1 4% 2% 6%
Basecase 2 4% 2% 6%
Basecase 3 4% 2% 6%
Basecase 4 4% 2% 6%
Basecase 5 4% 2% 6%

Figure8-20 to Figure8-24 show the influence of the discount rate on the ldgcle
costs of the different baseases and associated improvement options. For all
situations, despite the expected variations in absolute values, the ranking of the
different improvement options remains the same whether the minimum or maximum
parameter is used.
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Figure8-20: Sendiivity to discount ratesfor Basecase 1Life Cycle Cost
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Figure8-21: Sendiivity to discount ratesfor Basecase 2.ife Cycle Cost
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Figure8-22: Sendiivity to discount ratesfor Basecase 3.ife Cycle Cost
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Figure8-23: Sendiivity to discount ratesfor Basecase 4Life Cycle Cost
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Figure8-24. Sendiivity to discount ratesfor Basecase S.ife Cycle Cost

8.5.3. ASSUMPTION RELATEDIHE PRODUCT PRICE

Table8-12: Variation ofproduct pricefor each BaseCase

Basecase Current value(euros) Lower value Upper value
Basecase 1 35 28 42
Basecase 2 81 64.8 97.2
Basecase 3 156 124.8 187.2
Basecase 4 103 82.4 123.6
Basecase 5 595 476 714
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Figure8-25 to Figure8-29 show the influence of theroduct priceon the lifecycle
costs of the differentbasecases and associated improvement options. For all
situations, despite the expected variations in absolute values, the ranking of the

different improvement options remains the same whether the minimum or maximum
parameter is used.

The LLCC is optiof nd scenario A for base case 1, option 2 for base case 2, option
1c and scenario A for base cases 3, 4 and 5.
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Figure8-25: Sensibility toproduct pricefor BaseCase 1 Life Cycle Cost
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Figure8-26: Sensitvity to product pricefor BaseCase 2.ife Cycle Cost
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Figure8-27: Sensitvity to product pricefor BaseCase d.ife Cycle Cost
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Figure8-28: Sensitvity to product pricefor BaseCases Life Cycle Cost
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Figure8-29: Sensitvity to product pricefor BaseCases Life Cycle Cost

8.5.4. ASSUMPTION RELRO TO THE PRODUGEIIME

Table8-13: Variation ofproduct lifetime for each BaseCase

Basecase Current value Lower value Upper value
(in years)
Basecase 1 6 3 9
Basecase 2 7 3.5 10.5
Basecase 3 7 3.5 10.5
Basecase 4 7 3.5 10.5
Basecase 5 10 5 15

Figure8-30 to Figure8-39 show the influence of th@roduct lifetimerate on the total
energy consumption and éfcycle costs of the different basmses and associated
improvement options. For all situationegarding the costsdespite the expected
variations in absolute values, the ranking of the different improvement options
remains the same whether the minimuan maximum parameter is used.

Regarding the energy consumption, the LLCC is option 4 for base case 1, scenario A for
base case 2, option 3 for base case 3, option 1c and 3, with scenarios A and B for base
case 4, and option 3 for base case 5.
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Figure8-30: Sendivity to product lifetime for Basecase 1Life Cycle Cost
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Figure8-31: Sensitvity to product lifetime for BaseCasel Total Energy
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Figure8-32: Sensitvity to product lifetime for BaseCase2 Life Cycle Cost
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Figure8-33: Sensitvity to product lifetime for BaseCase2 Total Energy
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Figure8-34. Sensitvity to product lifetime for BaseCase3 Life Cycle Cost
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Figure8-35: Sensitvity to product lifetime for BaseCase3 Total Energy
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Figure8-36: Sensitvity to product lifetime for BaseCase4 Life Cycle Cost
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Figure8-37: Sensitvity to product lifetime for BaseCase4 Total Energy
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Figure8-38: Sensitvity to product lifetime for BaseCaseb Life Cycle Cost
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Figure8-39: Sensitvity to product lifetime for BaseCase 5l'otal Energy
8.5.5. ASSUMPTION RETRD TO THE NUMBERQYELES PER YEAR
Table8-14: Variation ofnumber of cycles per yedor each Bas&ase
Basecase Current value Lower value Upper value
Basecase 1 730 365 1095
Basecase 2 1095 730 1460
Basecase 3 1095 730 1460
Basecase 4 1095 730 1460
Basecase 5 1095 730 1460
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Figure8-40to Figure8-49 show the influence of theumber of cycles per yeam the

total energy consmption andlife cycle cost of the different basgases and associated
improvement options.

Regardinghe primary energy consumptigrior basecasel, the option 4 is the LLCC
For basecase2 and 3, scenario A is the LLCC. For-base4, option 3 is the LLCC. For
basecaseb, options 1c¢ and 3 with scenarios A and B are the LLCC.

Regarding costspf basecases 1 and 3the scenario A the LLCC optidfor basecase

2, option 2 is the LLCC. For basses 4 and 5, both option 1c and scenario A are the

LLCC.
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Figure8-40: Sensitvity to the number of cycles per yedor BaseCasel LifeCycle
Cost

18000 -
16000 -
14000 -
12000 -
10000 -
8000 -
6000 ~
4000
2000 +

Total Energy (GER) [M.

0_

Base Upper Lower

M Basecase 1l M Option0 M Optionla MWOptionlb M Option2 ™ Option4 M ScenarioA

Figure8-41: Sensitvity to the number of cycleper yearfor BaseCasel Total Energy
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Figure8-42: Sensitvity to the number of cycles per yedor BaseCase2 Life-Cycle

16000 -
14000 -
12000 -
10000 -
8000 -
6000
4000
2000
0 -

Total Energy (GER) [M.

B Basecase

Figure8-43

8280 ~
8260 -
8240 -
8220 -
8200 -
8180 -
8160 -
8140 -
8120 -
8100 -

LLCq)

Cost

Base Upper Lower
1m Option0 ® Optionla M Optionlb M Option2 M Option4 W ScenarioAM ScenarioB

. Sensitvity to the number of peryearfor BaseCase ZIotal Energy

Base Upper Lower

H Basecase 3 ¥ Option0 u Optionla H Optionlb H Optionlc

® Option2

u Option3 u Option4 = ScenarioA u ScenarioB
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Figure8-45; Sensitvity to the number of cycleper yearfor BaseCase3 Total Energy
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Figure8-46. Sensitvity to the number of cycleper yearfor BaseCaset Life Cycle

Cost

European Commission (DG ER
Preparatory Study for Ecdesign Requirements of EuPs
Lot 25: Nontertiary coffee machines

Task8
July2011



Total Energy (GER) [M.

A
bi N‘

20000
18000 -

Base Upper Lower
B Basecase 3 B Option0 B Optionla B Optionlb B Optionlc
= Option2 m Option3 m Option4 = ScenarioA m ScenarioB
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8.6. CONCLUSIGN

This chapter summariss the final outcomes ofthe preparatory study It looked at
suitable policies and measurés achieve theenvironmental improvemenpotential,
notably implementing ecodesign requirementsand introduction of a mandatory
energy label. Scenarioswere projected overthe period 20182025 to quantify the
improvements that can be achieved with respect to a Bith Standby Regulation
scenario Finally, a sensitivity analysis was made with respect to the main assumptions
used in the study.

According to the Standby Rdgtion (1275/2008) an autpower down function is
YIYRFG2NE FTNRBY WIydzad NBE uHnmo 2y gl NRa 6KSy |
Fdzy OliA2yed |1 26SOSNE GKSNB Aad y2 RSTAYAULAZY
interpret it in various ways. In this graratory study, the consultants considered the
AYFEAY TFdzyOlGAz2yé (2 06S Yl-oausfHncde ERddde | YR
AYFAY TFdzyOlA2yéd ¢KSNBEFT2NBZ dzy RSN adzOK | |
management system is mandatory from Janu&@13. Also, it is stated in the

wS3dz  GA2y GKIG GKS RStlFLe &aK2dZ R 06S a4l a
different interpretations.

Two distinct categories of machine are distinguished that merit separate treatment in
any policydrip filter machires and pressure machindginimum Energy Performance
Standards are proposed based on the results of Task 7 and the identification of the
LLCC option for eadBaseCase. However, due to some uncertainties they should be
considered with caution and may evewt be relevant if instead maximum values of
the auo-power down function are defined.

Among filter machines, those with a thermos jug are more energy effidantnot
using a warming plate compared to the glass jug machines)sdme consumers may
still prefer machines with a glass jug and warming plate. In the dkom (2013 or
2014) it is recommended that filter machines with a warming plate should incorporate
an autepower down function of 30 minutemaximum value). In the mediuterm
(2018) drip filter machines with warming plateaybe banned by defining MEPS that
could not be reached by such appliances

Also for pressure coffee machingsjs important to set maximum timeelay for the

auto-power down function because the current Standby Ration leaves some room
for interpretation. It is proposed that a maximum delayld&fto 30 minutes could be
set for portioned machines an80 minutes for semautomatic and fully automatic
machines (due to their more sophisticated functionality).

Consumes could also be given the possibility to adjust their machines to save even
more energy, e.g. through a display panel/knob where the consumer could further
reduce the autepower down time, ora hardoff switch that would disconnect a
machine from the mains, so that power input is zero.
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As an alternative 10in complement toecodesign requiremenisan energy label could

be implemented. For drip filter coffee machines, an energy label was not
recommended, though it remainsnaoption, because the level of differentiation did
not seem to warrant it. Bwever, it couldbe an effective measure for théransforming

the market of pressure machines (high and low pressure portioned machines; semi
automatic and fully automatic espressaoachines). A voluntary label already exists in
Switzerland but it does not apply to low pressure portioned machines. An energy label
could be introducedwhether through the energy labeling Directive or as a specific
ecodesign requirement through the Ecailgn Directive. Progressively, least efficient
models could be remowkfrom the market, e.gclasses F and &uld beeliminatedin
fiveto eightyears.

The details of the final policy mix and energy label classifications should be informed by
a databaseof market data and energy consumption measuremeusing the new
CENELEC standard, once adoptasiwell as further consultation.

In addition to these recommendations, the European Commissauid consider a
policy intervention to reduce the environmentanpacts of the coffee pads, capsules
and other consumables used with negrtiary coffee machines.

Scenario analysis shows that the Standby Regulation fottertiary coffee machines

will save 1.37TWh in 2020 and 6.48/h cumulatively to 2020. Howevehe potential
savings for coffee machines are much greater than that. If in addition, from 2014 only
improved products were sold, up to a further 4 YWh could be saved in 2020, or a
further 25.92TWh cumulatively. Therefore, there is great potential feduced
environmental impacts, with negligible impacts for European consumers and industry.

When varying the input data on 5 parameters: energy rate, discount rate, product
purchase price, product lifetime amtimber of coffee periods per year, the rangiof

the BaseCase and the different improvement options / scenariosyaccording to the

five different BaseCases.
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