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5. TASK & DEFINITION OFABECASES

This task ixomprised of an assessment of typical EU product(s), thealbed Base

/' aS6a0 RSTFAYSR a al O2yaOAaz2dza (Casa@NJ) OlAzy 27
is the synthesis of the results of Tasks 1 to 4. Most of the environmental and Life Cycle

Cost(LCC) analysis is built on these B@sses throughout the rest of the study and it

serves as the poirf-reference for Task6-8. However, it has to be noted that any

ecodesign requirements proposed by the consultants in Task 8 and those which will be

adopted by the EU are not necessarily limited to the product types covered by the

BaseCases. Therefore, it could be possible later in the study to propose requirements

on combo coffee machines even if a B&#se is not defined for this specific category.

As already mentioned in previous tasks, fteeusof this Ecodesign preparatory study

is not on consumables but on coffee machines. Therefore, environmental impacts
including those related to the endf-life stage of coffee, filters, pad filters, hard caps
or decalcifiers are not considered and not assessed with the EcoReport tool.

5.1. PRODUGEPECIFIC INPUTS

The MEEUP methodologiydicates the analysis of one or tvBaseCass. However, in
order to cover the broad range of technical specifications and fundiiiiegof coffee
machinesproperly, this study definedive BaseCass as summarised ifiable5-1. The

main reasons and assumptions for selectingsthas the most representativBase

Cass are:

e A differentBaseCasefor major product categories sold on the market is the
main driving faadr for selecion. TheBaseCass selected must best represent
the most commoncategories of noertiary coffee maker in as few cases as
possible.

e Technical differences can justify the distinction of a neaseCase,such as
significant differences in theenergy use, materials used, and process for
making coffee.

A 2 4 A 9~

e ¢KS SELISOGSR AYLNRGSYSylH LRGSYdGAlFf 2F GKS LN
another consideration that must be used to distinguisiBaseCase For this
reason, mokapots and other products not directly consuming energy
themselves do not have BaseCase because they are not expected to have a
higher potential improvement.

e Other functionalities such as automatic on/off options will be modelled
through BaseCases as hey are important, however they will not justify the
distinction ofBaseCass.

European Commission (DG ER Task 5
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Following the previous analysis, tBaseCasa for Lot25 are specified inTable5-1.

Table5-1: Choice of Bas€ases

Technical data Market data

BaseCase / Product Case (sales & stock
BoM Energy

consumption for 2010)

Typical BoM obrip

(1) Drip filter coffeemachine| filter coffeemachine | Table 413 Table 28
(4.2.1)
Typical BoM oPad
(2) Padfilter coffeemachine | filter coffeemachine | Table 413 Table 28
4.2.2)
Typical BoM of Hard
g;?h?:i cap espresso cap espresso machin{ Table 413 Table 28
(4.2.3)
(4) Semiautomatic espresso| Typical BoM oEemi
machine(mix between automatic espresso | Table 413 Table 28
automatic and manual) machine(4.2.4)

Typcal BoM of Fully
automaticespresso | Table 413 Table 28
machine (4.2.p

(5) Fullyautomaticespresso
machine

5.1.1. BasSeCaASEL: DRIP LTERCOFFERACHINE

BaseCasel represents traditional filter coffee makers, using ground coffee. In terms of
BoM it relates to thedrip filter coffee machine described in Task 4. The detailed BoM
for this coffee machine is presentedh section 42.1 and Table 5-2 shows the
aggregated BoM for thiBaseCaseaccording to various material categories

Table5-2: BaseCasel ¢ BoM summary

l Life Cycle phases --> PRODUCTION ISR USE END-OF-LIFE* TOTAL
Resources Use and Emissions Material | Manuf. | Total Disposal | Recycl. | Total
Materials unit
1 | Bulk Plastics g 1375 1238 138 | 1375 0
2 | TecPlastics g 300 270 30| 300 0
3 | Ferro g 579 29 550 | 579 0
4 | Non-ferro g 195 10 185 | 195 0
5 | Coating g 0 0 0 0 0
6 | Electronics g 67 62 4 67 0
7 | Misc. g 0 0 0 0 0
Total weight g 2516 1609 907 | 2516 0

Energy data are derived from tlamalysigpresented in Task 4.

Task 5 European Commission (DG EN
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5.1.2. BASECASE2: PADFILTER COFREECHINE

BaseCase2 corresponds t@ Rad filter coffee mahine. This type of coffee machine is
dedicated to preparing one or two cup(s) of coffee from water and a pod of ground
coffee. In terms of BoM it relates to tHead filter coffee machine described in Task 4.
The detailed BoM for thisoffee machine is presentesh section 42.2 and Table5-3
shows the aggregated BoM for tlBsiseCaseaccording to various material categories

Table5-3: BaseCase2 ¢ BoM summary

~N o o b~ WN PP

Life Cycle phases --> PRODUCTION SIS TRIELTER USE END-OF-LIFE* TOTAL
Resources Use and Emissions Material | Manuf. | Total Disposal | Recycl. | Total
Materials unit

Bulk Plastics g 922 830 92| 922 0
TecPlastics g 328 295 33| 328 0
Ferro g 320 16 304 | 320 0
Non-ferro g 154 8 146 | 154 0
Coating g 0 0 0 0 0
Electronics g 38 19 19 38 0
Misc. g 80 4 76 80 0
Total weight g 1842 1172 670 | 1842 0

Energy data are derived from tlamalysigpresented in Task.4

5.1.3. BaseCasiE3: HARDCAPESPRESS®ACHINE

BaseCase3 representsa hard cap espressecoffee machine This type of coffee
machine is dedicated to preparing one or two cup(s) of coffee from water and a cap of
ground coffee. In terms of BoM it relates to the hard cap espresdtee machine
described in Task 4. The detailed BoM for toifee machine ipresented in 4.2.2nd
Table5-4 shows the aggregated BoM for tHaseCaseaccording to various material

categories

Table5-4: BaseCase3 ¢ BoM summary

~N o o WDN PP

Life Cycle phases --> PRODUCTION bisTRIBUTION | USE END-OF-LIFE* TOTAL
Resources Use and Emissions Material | Manuf. | Total Disposal | Recycl. | Total
Materials unit
Bulk Plastics g 1213 1091 121 | 1213 0
TecPlastics g 310 279 31| 310 0
Ferro g 390 19 370 | 390 0
Non-ferro g 784 39 745 | 784 0
Coating g 0 0 0 0 0
Electronics g 45 40 5 45 0
Misc. g 226 11 215| 226 0
Total weight g 2968 1481 | 1487 | 2968 0
Energy data are derived from the statisti@analyses presented in Task 4.
European Commission (DG EN Task 5
Preparatory Study for Ecdesign Requirements of EuPs July2011
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5.1.4. BASECASHL: SEMFAUTOMATICEPRESSO MIAINE

BaseCase4 representsa typical semirautomatic espressanachine. These electric
pump extraction machines automate the pump extraction process. The rest of the
process is manual, such as the adding ofgn@aund beans and the water. In terms of
BoM, it relates to thesemiautomaticespressaoffeemachine described in Task 4. The
detailed BoM for thizoffee maclhne is presented in section 4.2athd Table5-5 shows

the aggregated BoM for thBaseCaseaccordng to various material categories

Table5-5: BaseCase4 ¢ BoM summary

l Life Cycle phases --> . I?RODUCTION DISTRIBUTION USE . END-OF-LIFE* TOTAL
Resources Use and Emissions Material | Manuf. | Total Disposal | Recycl. | Total
Materials unit
1 | Bulk Plastics g 2260 2034 226 | 2260 0
2 | TecPlastics g 255 229 25| 255 0
3 | Ferro g 1103 55 1048 | 1103 0
4 | Non-ferro g 1088 54 1033 | 1088 0
5 | Coating g 0 0 0 0 0
6 | Electronics g 160 113 47| 160 0
7 | Misc. g 0 0 0 0 0
Total weight g 4866 2486 2380 | 4866 0
Energy data are derived from the statistical anslygesented in Task 4.
5.1.5. BASECASES: FULLYAUTOMATIESPRESS@ACHINE
BaseCase Sepresentsa fullyautomatic coffeemachine This type of coffee machine
is dedicated to preparing oner two cup(s) of coffee from water and cofféeans or
ground coffee In terms of BoMit relates to thefully-automatic espressomachine
described in Task 4. The detailed BoM for titffee machine is presented in section
4.2.5and Table5-6 shows the aggregated BoM for tHBmseCaseaccording to various
material categories
Table5-6: BaseCaseb ¢ BoM summary
Life Cycle phases --> - ERODUCTION BISRBUTeN USE . END-OF-LIFE* TOTAL
Resources Use and Emissions Material | Manuf. | Total Disposal | Recycl. | Total
Materials unit
1 | Bulk Plastics g 5265 4739 527 | 5265 0
2 | TecPlastics g 205 185 21| 205 0
3 | Ferro g 989 49 940 | 989 0
4 | Non-ferro g 270 14 257 | 270 0
5 | Coating g 0 0 0 0 0
6 | Electronics g 286 143 143 | 286 0
7 | Misc. g 1317 66 1251 | 1317 0
Total weight g 8332 5195 3137 | 8332 0
Energy data are derived from the statistical asalypresented in Task 4.
Task 5 European Commission (DG EN
July2011 Preparatory Study for Ecdesign Requirements of Eu 7
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5.2. BASECASENVIRONMENTAL IMPARSSESSMENT

The aim of this subtask is to assess the environmental impacts of Rasbtcase
following the MEEUP (EcoRepthit Indicators) for each life cycle stage:

e Raw Materials Use and Manufacturing (Production phase);
e Distribution;

e Use;

e Endof-Life.

TheBasecaseenvironmental impact assessment will lead to an identification of basic
technological design parameters beiafjoutstanding environmental relevancyThese
parameters will be listed as they will serve as an important input to the identification
of ecodesignmprovementoptions.

The assessment results are tracked back to the main contributing components,
materials and features of theon-tertiary coffee machines

The environmental impact assessments are carried out with the use of the EcoReport
tool provided by the Commission. iShtool includes a database which cannot be
modified by the consultants. Therefore, any comparison with other assessments done
with other tools has to be made with cautiofrurther, the definition of each
environmental indicator is available in the MEEUP epart
(http://ec.europa.eu/enterprise/policies/sustainable
business/ecodesign/methodology/files/finalreportl en.pdf

Finally, the ofective of this task is not to compare several B&sses, which cannot be
done directly as their lifetimes are different.

5.2.1. BASECASEL: DRIP L TERCOFFERACHINE

5211 PER LIFE CYCLE PHASE

The total envionmental impacts over the life cycle for BaSase laccading to
EcoReport calculations are bst in Table5-7, and the contribution of each life cycle
stage is presented iRigure5-1. These figures are based on preparation gl0DmI of
coffee per day (as in the draft CENELEC method) for 6 years.

Table5-7: BaseCasel - Lifetime impact

Life Cycle phases --> PRODUCTION DIST | g _ END-OF-LIFE TOTAL
Resources Use and Mater Ma & L. .~ RIBU Disp | Recy | 1o
Emissions ial | nuf. TION osal | cl.
Other Resources & debet | credit
Waste
8 ’ Total Energy (GER) | MJ ’ 236 ’ 79 ‘ 316 ‘ 99 ’ 10673 ‘ 111 ‘ 78 ’ 33 ‘ 11120 ‘

! As farasthe MEEUPEcdReportallows the identification of such inchtors.

European Commission (DG ER Task 5
Preparatory Study for Ecdesign Requirements of EuPs July2011
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of which, electricity (in MJ

primary MJ) 69| 47| 116 0| 10671 0 1 -1| 10786
Water (process) Itr 9| 1 90 0| 4435 0 1 -1| 4525
Water (cooling) Itr 154 | 22| 176 0| 28454 0 4 -4 | 28627
Waste, non-haz./ landfill g 1884 | 250 | 2134 74| 12392| 155 4| 151| 14751
Waste, hazardous/

incinerated 9 42 of 42 1| 246 1512 1| 1511 1801
Emissions (Air)

Greenhouse Gases in kg CO2

GWP100 eq. 12 4 17 7 466 8 5 3 493
Ozone Depletion, mg R-11 negligible

emissions eq.

Acidification, emissions g SO2 eq. 103| 19 122 21 2749 17 7 9 2001
Volatile Organic

Compounds (VOC) 9 0] © 0 1 4 0 0 0 5
Persistent Organic na i-Te

Pollutants (POP) arTeq 12| o] 12 0 70 1 0 1 84
Heavy Metals mg Nieq. 80 1 81 4 184 30 0 30 298
PAHs mg Nieq. 6 0 6 4 30 0 0 0 40
Particulate Matter (PM,

dust) g 10| 3| 13| 119 59 | 144 0| 144 335
Emissions (Water)

Heavy Metals mg Hg/20 60 0 60 0 69 9 0 9 138
Eutrophication g PO4 2 0 3 0 0 1 0 1 3
Persistent Organic . negligible

Pollutants (POP) ng i-Teq

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Total Energy (GEFR

of which, electricity (in primary MJ
Water (process)

Waste, norhaz./ landfill
Waste, hazardous/ incineratec
Greenhouse Gases in GWP1i
Acidification, emissions
Volatile Organic Compounds (VO
Persistent Organic Pollutants (PO
Heavy Metals

PAHs
Particulate Matter (PM, dust)

Heavy Metals

T —

Eutrophication

® Material ® Manufacturing = Distribution m Use = Endof-life

Figureb-1: BaseCase X Life cycleimpact

Task 5
July2011
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The use phasés clearly dominating the total environmental impacts for fodowing
categories:

e Total energy (9%) of which electricity (99%)

e Water process (98%)including the water consumption for producing
electricity and for making the coffee csip

e Waste non hazardous / landfill #8%6)

e Greenhouse gases in GWP100%95

e Acidification, emissions (95%)

e \olatile Organic Compoundsl®)

e Pesistent Organic Pollutants48o)

e Heavy Metals to air @®0)and to water (9%)

Manufacturingis nota large sharélessthan 2%)of the total environmental impadn
any of the categories

Distribution does not dominate any of the categories but contributes to the total
impact for the categori€s

¢ Volatile Organic Compounds (VQT&5%)

PAHs 10%)
Particulate Matter (PM, dus(B6%)

Materials acquisitiondominatesin the case of:

Eutrophication (81%)

and contributessignificantlyin the case of:
e Heavy metals to wated3%)
o Waste, norrhazardous/landfill (3%)
e Persistent Organic Pollutants4tb)
e Heavy metals to ai2{%)
o PAHSs (5%)

Endof-life impacts dominag¢ two categories:

2The high contribution of the distribution phasmn be explained by the assption related totransport

intrucksTNBY GKS NBGFAf SNRE& Oty HcBeport indl doBskat diavbspdeiyi ( KS & K2 LIP
means of transport ant distances between the production place of dbfee machinek YR NB Gl A f SNDa
central warehouse; only the volume of the product is taken into consideration to assess environmental

impacts of the transport. Nevertheless, accordingtie MEEUP methodology (section 5.3.6, page 96), a

mix of meanof transport (trucking, rail, sear freight and air freight) with assumptions on distaaaesed

for all Basecases. This assumptioraa be considered as disadvantagedos appliances mainlproduced

in Europe

European Commission (DG ER Task 5
10 Preparatory Study for Ecdesign Requirements of EuPs Julv2011
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e Wade, hazardous/incinerated @)

e Particulae Matter emissions to air 3%0)

and contributesignificantlyin the case of:

e Eutrophication (17%)

5.2.1.2 PER COMPONERNT

The contributionsof the main components to the environmental impacts of the Base
Case 1 (in the producth phase) are presented iRigure5-2. Housing and electric
circuit are sharing the environmental impacts due to the quantity of plastics, stainless
steel, and the electronic parts.

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Total energy
Total water
Total waste

GWP
AD
VOC
POP
HM
PAH
PM

Metal

EUP

B HOUSING EELECTRIC CIRCL B WATER WA\

Figureb-2: Basecase 1¢ Environmental impacts of main components within the
production phase

5.2.2. BASECASE?: PADFILTER COFRZECHINE

5221 PER LIFE CYCLE PHASE

The total envionmental impacts over the life cycle for BaSase 2according to
EcoReport caldations are listd in Table5-8, and the contribution of each life cycle
stage is presented iRigure5-3. These figures are based on preparation of #H#0of
coffee per day (as in the draft CENELEC method) for 7 years.

3 GWP=Global Warming PotentiahD-Acidification; VOC=Volatil Organic Compound; POP=Persistent
Organic Pollutants; HM=Heavy Metals to air; PRélycyclic Aromatic HydrocarbgnPM=Particulate
Matters; Metal=Heavy Metals to water; EUR#Bphication

European Commission (DG EN
Preparatory Study for Ecdesign Requirements of EuFjmis
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Table5-8: BaseCase 2 Lifetime Impact

Life Cycle phases --> PRODUCTION DISTRI | \;gE _ END-OF-LIFE TOTAL
Resources Use and Mater | Man | Tota | BUTIO Disp | Recy | oo
Emissions ial uf. I N osal | cl
Other Resources & Waste debet | credit
Total Energy (GER) MJ 158 | 61| 219 95| 11914| 84 64 20 | 12249
of which, electricity (in
primary MJ) MJ 19| 34| 53 0| 11912 0 3 3| 11962
Water (process) Itr 31 1] 32 0| 2634 0 2 2| 2663
Water (cooling) Itr 148| 17| 165 0| 31765 0 3 3| 31927
Waste, non-haz./ landfill g9 3209 | 183 | 3392 73| 13845| 113 8| 105| 17414
Waste, hazardous/
incinerated 9 66 0| 66 1| 275 1144 3| 1141| 1484
Emissions (Air)
Greenhouse Gases in kg CO2
GWP100 eq. 8 3 11 7 520 6 4 2 540
Ozone Depletion, mg R-11 negligible
emissions eq.
Acidification, emissions qu.OZ 77 15 93 20| 3068 13 7 5 3186
Volatile Organic
Compounds (VOC) 9 0 0 0 1 4 0 0 0 6
Persistent Organic .
Pollutants (POP) ngi-Teq 6 0 6 0 8 1 0 1 85
mg Ni
Heavy Metals eq‘? 33 o| 34 4| 205| 23 0 22 265
mg Ni
PAHs qu_ 6 0 6 4 84 0 0 0 9
Particulate Matter (PM,
dust) 9 6 3 9| 111 66 | 109 o 109| 294
Emissions (Water)
m
Heavy Metals Hgg/20 44 o| 44 0 77 7 1 6 127
Eutrophication g PO4 2 0 2 0 0 0 0 0 2
Persistent Organic - negligible
Pollutants (POP) ng i-Teq

Figure 5-3 illustrates the contribution

impact categories for Baggase 2.

12

of different lifeycle phases to each of the

European Commission (DG EN
Preparatory Study for Ecdesign Requirements of EuPs
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0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Total Energy (GEFR

Water (process)

Waste, norhaz./ landfill
Waste, hazardous/ incineratec
Greenhouse Gases in GWP1!

Acidification, emissions

Heavy Metals
PAHs
Particulate Matter (PM, dust)

Heavy Metals

Eutrophication
® Material ® Manufacturing = Distribution ® Use ® Endof-ife
Figure5-3: BaseCase Z; Life cycle impact

Materials acquisition dominates the environmental impacts for the following
categories:

e Eutrophication {00%)
and contributessignificantlyto the categories:
e Heavy metals emissions to air (13%) and to wate®35
e Waste, norhazardoud landfill (18%)
Manufacturingis notsignificant (less than%)in any of theenvironmental indicators

Distribution accounts for all of the total environmental impacts for the following
category:

* Volatile Organic Compounds (VQT3%b)
e Particulate Matter (PMdust) (38%)
Theuse phases clearly dominating in the case of:
e Total Energy (97%®)f which electricity (99.%)

e Water process (9) including the water consumption for producing
electricity and for making the coffee csip

e Greenhouse gases (96%)
e Acidification emissions (96%)

e PersistentOrganic Pollutants to air 226)

Task 5
July2011
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e Waste, norhazardoud landfill (80%)

e Volatile Organic Compounds2®@®)

e Heavy metals to air 826) and to water§1%o)

e PAHs (89%)
and contributessignificantlyto :

o Particulate Matter erssions to air (2%)
Endof-life impacts dominag the categoy:

e Wask, hazardous / incinerated (%)
and contributesignificantlyin the case of:

e Particulae Matter emissions to air (33)

5.2.2.2 PER COMPONENT

The contributionsof the main components to the enanmental impacts of the Base
Case Zin the production phase) are presented kigure5-4. Plastic parts, stainless
steel and electronic parts are the main contributors to the environmental impacts.
Furthemore, it is important to notice that the power cable (copper wire) has goma
impact at endof-life phase, as a nehazardous waste.

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Total energy
Total water

Total waste

B MOTOR BLO( BWATER HEATE B HEAD HEDRIP TRA® BELEC B SCREWINC ¥ MISCELLANOU

Figureb-4: Basecase Z; Environmental impacts of main components within the
production phase

European Commission (DG EN Task 5
14 Preparatory Study for Ecdesign Requirements of EuPs

Lot 25: Nontertiary coffee machines July2011



bio

5.2.3. BASECASE3: HARDCAPESPRESSQ@ACHINE

5231

PER LIFEYCLE PHASE

Y7

Intelligence
Service

The total environmental impactsver the life cyclefor BaseCase3 according to
EcoReport calculatns are listed inrable5-9, and the contribution of eeh life-cycle
stage is presented iRigure5-5. These figures are based on preparation of #H0of
espresso per day (as in the draft CENELEC method) for 7 years.

Table5-9: BaseCases - Lifetime Impact

Task 5
July2011

Life Cycle phases --> PRODUCTION DIST | g END-OF-LIFE AL
- - Materi | Man RIBU Disp | Rec
esources Use and Emissions Total | Ti0N Total
al uf. osal | ycl.
Other Resources & Waste debet cre?t
g | Total Energy (GER) MJ 237| 71| 308 83| 8856| 104| 70 33| 9280
of which, electricity (in MJ
9| primary MJ) 40| 42| 82 0| 8854 o] 1 -1| 8935
1
o | Water (process) ltr 67 1| 67 0| 2430 o] 1 1| 2497
1 )
1 | Water (cooling) Itr 257| 20| 277 0| 23610 o] 3 -3| 23884
1 )
2 Waste, non-haz./ landfill g 3480 | 223 3703 66 | 10301 183 4 179 14250
1 | Waste, hazardous/
3 | incinerated 9 39 o| 39 1| 204|1376| 1| 1375| 1620
Emissions (Air)
1 | Greenhouse Gases in kg CO2
4| GWP100 eq. 12 4] 16 6| 386 8| 5 3 412
é Ozone Depletion, emissions ?qg R-11 negligible
fls Acidification, emissions gqs_oz 114| 17| 131| 18| 2281| 16| 7 9| 2438
1 | Volatile Organic Compounds
7| (vOC) 9 0 0 0 1 3 0 0 0 4
1 | Persistent Organic Pollutants | =
8| (POP) g 1-Teq 45 0| 45 0 58 1 0 1 105
1 mg Ni
g | Heavy Metals qu_ 66 1| 67 3| 153| 28 0 28 251
mg Ni
PAHSs eq@f 6 0 6 4 78 0 0 0 88
5 Particulate Matter (PM, dust) | g 10 3| 13 78 49| 134| 0| 134 274
Emissions (Water)
2
1 Heavy Metals mg Hg/20 52 0 52 0 58 9 0 8 118
g Eutrophication g PO4 2 0 2 0 0 0 0 0 3
2 | Persistent Organic Pollutants . negligible
3| (POP) ngi-ed
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Figure5-5: BaseCase 3; Life cycleimpact

Materials acquisition is dominating the environmental impacts for the following

categories:
e Eutrophication to water (76.8%)
and contributessignificantlyto the categories:
e Heary metals emissions to ai2§%) and to water44%)
e Waste, norhazardous landfill (24%)
e Persistent Organic Pollutants (P@dir 43%)
Manufacturingis notsignificant(less than 20)in any of the environmental indicatars
Distribution contributes to the category:
e Particulate Matter (2%)
Theuse phaseés clearly dominating in the case of:

e Total Energy %) of which electricity (99%)

e Water process (97%)including the water consumption for producing

electricity and for making the coffee cup
e Greenhouse gases4{%)
e Acidification emissions {96)
e Waste, norhazardoud landfill (72%)

e PersistentOrganic Pollutants to aib6%)

European Commission (DG ER
16 Preparatory Study for Ecdesign Requirements of EuPs
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e Heavy metals to ai6(%) and to water49%)
e  PAHs 89%)
e Volatile Organic Compoundsc®)
and contributessignificantlyin the case of:
o Particulate Matter emissions to ait§%)
e Wask, hazardous / incinerated 3%)
Endof-life impacts dominag the following categories:
e Wask, hazardous / incinerated $86)
o Particulde Matter emissions to air @%6)
and contributesignificantlyin the case of:

e Eutrophication (18%)

5.2.3.2 PER COMPONENT

The contributionsof the main components to the environmental impacts of the Base
Case 3 (in the production phase) are presented-igure 5-6. Housing, percolator
system and electric circuit are the main contributors to the environmental impacts due
to their plastic and stainless steel components and to electronic parts.

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Total energy
Total water

Total waste

BEHOUSING BPERCOLATORAND CAPSULE SY HELECTRIC CIRCL B RESISTANCE SYST B PUMP SYSTE!

Figure5-6: Basecase X Environmental impacts of main components within the
production phase
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5.2.4. BASECASEL: SEMFAUTOMATIESPRESS@ACHINE

524.1 PER LIFE CYCLE PHASE

The total environmental impactever the life cyclefor BaseCase4 according to
EcoReport calcations are listed ifmmable5-10, and the contribution of each life cycle
stage is presented iRkigure5-7. These figures are based on preparation of AHOOf
espresso per day (as in the draft CENELEC method) for 7 years.

Table5-10: BaseCas#e4 ¢ Life-time Impact

Life Cycle phases --> PRODUCTION DIST | ysE END-OF-LIFE AL
- . Materi | Man RIBU Dispo | Recy
esources Use and Emissions Total | TiON Total
al uf. sal cl.
Other Resources & Waste debet | credit
g | Total Energy (GER) MJ 433| 136| 569 92| 14358 | 175| 124| 51| 15070
of which, electricity (in MJ
9| primary MJ) 87| 75| 162 0| 14354 0 6 6| 14510
1
o | Water (process) Itr 116 2| 118 0| 2798 0 6 6| 2910
1 )
7 | Water (cooling) Itr 409 | 38| 447 0| 38278 0 6 -6| 38720
1 )
2 Waste, non-haz./ landfill g 5982 | 406 | 6388 71 | 16705 325 19 306 | 23470
1 | Waste, hazardous/
3 | incinerated 9 295 o| 296 1| 334| 2310 7| 2303| 2934
Emissions (Air)
1 | Greenhouse Gases in kg CO2
4| GWP100 eq. 21 8| 29 7| 627 13 9 5 667
é Ozone Depletion, emissions ;nqg R-11 negligible
1 S L SO2
g | Acidification, emissions Sq_ 187| 34| 221| 19| 3698| 26| 15| 12| 3950
1 | Volatile Organic Compounds
7| (voc) 9 0 0 1 1 5 0 0 0 7
1 | Persistent Organic ng i-Te
8 | Pollutants (POP) gi-Teq 70 1l 7 0 95 2 0 2 168
1 mg Ni
g | Heavy Metals qu 70 1| 72 4| 247 47 1| a7 369
mg Ni
PAHSs qu 23 o| 23 4 29 0 1 -1 56
2 .
o | Particulate Matter (PM, dust) | g 18 6| 24| 102 79| 227 0| 226 432
Emissions (Water)
2
1 | Heavy Metals mg Hg/20 67 o| 67 o| 93| 15 3| 12 172
g Eutrophication g PO4 3 0 3 0 0 1 0 1 5
2 | Persistent Organic . negligible
3 | Pollutants (POP) ng i-Teq
European Commission (DG EN Task 5
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Figure5-7: BaseCase £ Life-cycle impact

Materials acquisitiondominatesthe environmental impacts for the categor
e Eutrophication to water (3%6)
and contributes significantly to the categories:
o PAHS42%)
» Persistent Organic Pollutants (P@®air @2%)
e Heavy metals to airl9%) and to water (3%)
e Waste, norhazardousg landfill (25%)
Manufacturingis notsignificant (less than%)in any of theenvironmental indicator

Distribution accounts for all of the total environmental impacts for the following
category:

» Volatile Organic Compounds (VJTIYo)
e Particulate Matter (PM, dus{(R4%)

Theuse phasas clearly dominating in the case of:
e Total Energy ®), of which electricity @%b)

e Water process (9%), including the water consumption for producing
electricity and for making the coffee cup

e Greenhouse gases (%)

e Waste, norhazardoud landfill (71%)

Task 5 European Commission (DG EN
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¢ Volatike Organic Compound89%)
e Heavy metals to ai6{%) and to water (%)
e Acidification emissions (94)
e Persistant Organic Pollutants to ai6{o)
e PAHs (3%)
and contributes significantly in the case of:
e Particulate Matter (PM, dus{}L8%)
Endof-life impacts are dominating in the following categories:
e Waste, hazardous / incinerate@3%)
e Particulate Matter emissions to aird%)
and contributessignificantly in the case of:
e Heavy metals to airl3%)

e Eutrophication (2%)

5.2.4.2 PER COMPONENT

The contributionsof the main components to the environmental impacts of the Base
Case 4 (in the production phase) are presentedrigure5-8. Housing and electric
circuit are again the main contributors to the environmental impacts.

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Total Energy
Total Water
Total waste

GWP

Yele
POP

PAH

Metal
EUP

EHOUSING HFILTER HOLDER SYS® STEAM NOZZLE SYS™ ELECTRIC CIRCL ¥ RESISTANCE SYST
B PUMP SYSTEN W CONTROL SYSTE W STEAM SYSTEI PERCOLATOR SYST

Figure5-8: Basecase 4¢ Environmental impact®f main components in the
production phase

European Commission (DG EN Task 5
20 Preparatory Study for Eecdesign Requirements of EuPs Julv2011
Lot 25: Nontertiary coffee machines y



A/
bi o;;suszgce

5.2.5. BASECASES: FULLYAUTOMATIESPRESQMCHINE

5.25.1 PER LIFE CYCLE PHASE

The total environmental impactsver the life cyclefor BaseCase5 according to
EcoReport calcations are listed inrable5-11, and the contribution of each life cycle
stage is presented iRigure5-9. These figures arbased on preparation of 7201 of
espresso per day (as in the draft CENELEC method) for 10 years.

Table5-11: BaseCase &, Life-cycleimpacts

Life Cycle phases --> PRODUCTION DIST | \ysE END-OF-LIFE —STAL
- - Materi | Man RIBU Disp | Rec
esources Use and Emissions Total | Ti0N Total
al uf. osal | ycl.
Other Resources & Waste debe; cre?t
g | Total Energy (GER) MJ 628 | 273| 901| 134 11901| 373| 293 80| 13017
of which, electricity (in MJ
9 | primary MJ) 82| 143| 225 0| 11894 o| 19| -19| 12101
10 | Water (process) Itr 176 6| 181 0| 3423 o| 16| -16| 3588
11 | Water (cooling) Itr 655 77| 733 0| 31720 ol 15| -15| 32438
12 Waste, non-haz./ landfill [o] 8006 778 | 8783 91 | 13876 512 56 456 | 23207
Waste, hazardous/
13 | incinerated 9 521 1| 522 2| 279|5066| 20| 5046| 5849
Emissions (Air)
Greenhouse Gases in kg CO2
14 | GWP100 eq. 24| 16| 39 9| 519 28| 20 8 576
" o mg R-11 negligible
15 | Ozone Depletion, emissions eq.
o . g SO2
16 | Acidification, emissions eq. 260 | 71| 331| 27| 3066| 56| 37| 19| 3442
Volatile Organic Compounds
17 | (VvOC) g 0 1 1 1 4 1 1 0 8
Persistent Organic Pollutants ng i-Te
18| (POP) g i-Teq 24 o| 24 1 78 4] 0 3| 106
mg Ni
19 | Heavy Metals qu 53 1| 55 5| 205| 100 2 98 362
mg Ni
PAHs qu_ 57 1 58 5 25 0 2 -2 86
20 | Particulate Matter (PM, dust) | g 24| 13| 37| 208 66 | 483 1| 482 793
Emissions (Water)
21 | Heavy Metals mg Hg/20 77 o| 77 0 77| 31| 10| 22 176
22 Eutrophication g PO4 4 0 4 0 0 2 0 2 6
Persistent Organic Pollutants ng i-Te negligible
23 | (POP) 9-1€q
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Figure5-9: BaseCase &, Life cycleimpact

Materials acquisition is dominating the environmental impacts for the following
categories:

e Eutrophication to water&7%)
o PAHs§7%)
and contributessignificantlyto the categories:
e Persistent Organic Pollutants (P@ir 23%)
e Heavy metalso water (15%)
e Waste, norhazardoud landfill (35%)

Manufacturingis notsignificant (less than%)in any of theenvironmental indicators
except for theVolatile Organic Compounds (VIAT%).

Distribution accounts for environmental impacts the following categories
e Particulate Matter (PM, dus(R6%)
* Volatile Organic Compounds (VOC) (15%)

Theusephaseis clearly dominating in the case of:
e Total Energy (%) of which dectricity (8%)

e Water process (%) including the water consumption for producing
electricity and for making the coffee cup

e Greenhouse gases{®)

European Commission (DG EN Task 5
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e Waste, norhazardougd landfill (60%)
e Volatilke Organic Compound$9%)
e Heavy metals to aibf%)and to water 44%)
e Acidification emission86%)
e Persistat Organic Pollutants to ai74%)
and contributessignificantlyin the case of:
e PAHsZ9%)
Endof-life impacts are dominating in thi®llowing categories:
e Wask, hazardous / incinerated (86)
e Particulae Matter emissions to air6(1%)
and contributessignificantlyin the case of:
e Heavy metals to ai2{%)
e Eutrophication 33%)

5.25.2 PER COMPONENT

The contributionsof the main components to the environmental impacts of the Base
Case 5 (in the production phase) are presente&igure5-10. As for the other Base
Cases, housing gdtic) and electronic parts are the main contributors to
environmental impacts. Polystyrene (PS) used in the coffésdidoa high ontributor

in PAHSs.

EUP
Metal
PM

PAH

HM

POP

voc

AD

GWP

Total waste

Total Water

Total Energy ‘ ‘
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
B WATER TANt H DRIP TRA® = COFFEE LIl ETOP = GRINDER
= STEAM WANLC B HOUSING = MISCELLANOU “ BREWING BLO H FRONT PAR
B STEAM DISTRIBUTIO = WATER DISTRIBUTIC INTERIOR PLASTIC HOUZ ELECTRONIi

Figure5-10: Basecase & Environmental impacts bmain components within the
production phase
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5.2.6. SUMMARY

Table5-12 presents the results of the environmental assessment for the Base
Cases based on the impacts presented for each B@sse infable5-7 to Table5-11.

Even if the aim is not to compare one product type with anotiteran be noticed thia
semi-automatic and fully automatic espresso machines are much heavier than the
other BaseCases and thus consume more materi@fecluding electronics). Therefore,
their environmental impacts over their lifetime are more important for mho$ the
indicators, except fordWater (process) for which Base&Casel is more impacting as
this type of coffee machine (drip filter) consumes more water during the coffee

periods

As explained abovéhe use phase is by far the most impacting phésemost of the
environmental indicators, and especially filwe electricity consumption.

Table5-12: Summary of the results for the five Bas@ase$

BaseCase 1| BaseCase 2| BaseCase 3| BaseCase 4| BaseCase 5
TOTAL USE | TOTAL USE| TOTAL USE|TOTAL USE| TOTAL USE
Materials, TOTAL (kg) 2516 1842 2968 4866 8332
of which, Disposal (kg) | 1609 1172 1481 2486 5195
Recycled (kg) | 907 670 1487 2380 3137
Total Energy (GER) 11120 | 10673 | 12248 | 11914| 9279 | 8856 | 15070 | 14358 | 13016 | 11901
of which, electricity (in
primary MJ) 10786 | 10671 | 11962 | 11912| 8935 | 8854 | 14510 | 14354 | 12100 | 11894
Water (process) 4525 | 4435 | 2664 | 2634 | 2497 | 2430 | 2910 | 2798 | 3589 | 3423
Waste, non-haz./landfill 14751 | 12392 | 17415 | 13845 14250 | 10301 | 23470 | 16705| 23207 | 13876
Waste, hazardous/
incinerated 1801 246 1483 | 275 1620 204 | 2933 | 334 | 5849 | 279
Greenhouse Gases in
GWP100 492 466 540 520 412 386 668 627 576 519
Acidification, emissions | 2900 | 2749 | 3185 | 3068 | 2439 | 2281 | 3950 | 3698 | 3443 | 3066
Volatile Organic
Compounds (VOC) 5 4 5 4 4 3 6 5 6 4
Persistent Organic
Pollutants (POP) 84 70 85 78 105 58 168 95 106 78
Heavy Metals to air 298 184 264 205 250 153 369 247 362 205
PAHs 40 30 94 84 88 78 55 29 86 25
Particulate Matter (PM,
dust) 335 59 295 66 274 49 431 79 793 66
Heavy Metals to water 138 69 127 77 119 58 172 93 176 77
Eutrophication 3 0 2 0 3 0 4 0 6 0
*n this table the value 0 is not an absolute zero ibiga rounded value.
European Commission (DG EN Task 5
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The LifeCycle Cost(LCC) of thdive BaseCases are presented inTable5-13. Threy
were calculatedwith the EcoReportool using the product price, energgnd water

consumption and their associated

ratesconsumption of other consumables

(e.g.coffee, filtels) and their associated ratesind repair and maintenance costs
(decalcification)see section 2.4.3)

Table5-13: EcoReport outcomes of the LCC calculations offthe BaseCass

BaseCasel | BaseCase? | Base-Case3 | BaseCase 4 BaseCase 5
Product priced € 0 35 81 156 103 595
Energy cost6 € 0 147 161 120 195 152
Coffee cost0 € U 1952 3943 7 887 2208 2984
Other coss (water,
FAEGSND O6¢ 124 4 4 4 6
Repair and , 0 72 72 72 194
maintenance costo €
LC® eV 2 257 4262 8239 2582 3931

The coffee price represents the biggest part of the LCC. The coffee is more expensive

for BaseCase 3 because of the capsom a consumer point of view, an increase in
energy efficiacy will be more visible foBaseCases 1 to 4as the LCC will be reduced
in a bigger waythe product pice for BaseCase 5 represents %8 of the life cycle cost

apart from coffeecosts, sed-igure5-12).

Other costs for the drip filter coffee machine (B&Gese 1) are higlscompared to the
other BaseCasessthey includethe filters besides the water cost (séggure5-11).
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Figure5-11: Contribution of various costs to the LCC of the B&&sesincluding
coffee costs
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Figure5-12: Contribution of various cost#o the LCC of the Bas@ases, excluding
coffee costs
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5.4. HBJTOTALS

This section provides the environmental assessment ofBhsecases at the ELR7
level using stock and market data frorask 2for the year 2010

54.1. UFECYCLEENVIRONMENTAIMPACTS

Table5-14 shows the total environmental impacts of all products in operation irREU

in 2000, based on the extrapolation of tigaseCases impacts §ssuming thatll coffee
machineshave the same impas as theBaseCaseof their category). These figures
come from the EcoReport tool by multiplying the individual environmental impacts of a
BaseCasewith the stock of thisBaseCasein 2010. In addition the total electricity
consumption of the stock ofoffee machines corresponds to abalif TWh.

Table5-14: Environmental mpacts of the ELR7 stock in 201@or all Basecases

Environmental Impact e SREE e SRE e Total
P Casel | Case?2 | Case3 | Case 4| Caseb5
Total Energy (GER)
; 108.76 35.77 15.76 19.31 7.51 187.11
(in PJ)
of which electricity
; 105.67 34.76 14.73 18.66 6.77 180.58
(in PJ)
Water process
(in million rr?) 4431 7.75 4.18 3.73 2.03 62.00
Waste,northazardous/landfill
(in kt) 143.28 52.79 28.73 29.35 15.26 269.42
Waste, hazardous/
incinerated 16.78 5.07 4.59 3.45 4.67 34,55
(in kt)
Emissions to air
Greenhouse Gases in
GWP100 4.81 1.58 0.71 0.85 0.33 8.29
(in Mt CQeq.)
Acidification, emissions
(in kt SQeq.) 28.35 9.32 4.20 5.05 2.01 48.94
Volatile Organic Compounds
(VOC) 0.05 0.02 0.01 0.01 0.01 0.09
(in kt)
Persistent Organic Pollutants
(POP) 0.81 0.25 0.24 0.21 0.07 1.58
(ingiTeq.)
Heavy Metals emissions to
the air 2.86 0.81 0.54 0.46 0.24 491
(in ton Ni eq.)
PAHs
(in ton Ni eq.) 0.39 0.28 0.16 0.07 0.06 0.96
Particulate Matter (PM, dust)
; 3.13 1.00 0.76 0.51 0.63 6.02
(in kt)
Emissions to water
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(in kt PQ)

Environmental Impact Base | Base Base | Base Base Total
Casel | Case?2 | Case3 | Case 4| Case 5
Heavy Metals emissions to
water 1.32 0.40 0.28 0.21 0.12 2.33
(in ton Hg/20)
Eutrophication
0.03 0.01 0.01 0.01 0.01 0.06

A saimmary of environmental impacts dhe BaseCase as a percentage of total
impactis presented inFigure5-13.

B Base-Case 1

M Base-Case 2

M Base-Case 3

Total Energy (GER

of which electricity

4%

M Base-Case 4

M Base-Case 5
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Water process

3%

Waste,norrhazardous/landfill

Waste, hazardous/ incinerated
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Particulate Matter (PM, dust)

Greenhouse Gases in GWP1(

Acidification, emissions
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Persistent Organic Pollutants (POF

Heavy Metals emissions to the ai
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Figure5-13:Based & Sa Q a KehvhNd@medtal impakts of the 2016tock
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Drip filter coffee machinexontribute to the biggest share imll the indicators

calculated by EcoRepaas they represented 52.1% of the total stock of electric coffee
machines in 200.

5.4.2. UFECYCLEIDSTS

Regarding thedtal consumer expenditure in 201@lated to coffee machinesabout

89% of the total costs are due tbe price of coffee This percentage iswer for fully-
automatic espresso machiné’1%) due to the price of this productDetails on
consumer expenditure are pvided in Table 5-15. These results come from the
EcoReport tool which take into account the various costs per machine and then
extrapolate them for the year 2010 by using the sales and stock data.

Table5-15:; Totalannual consumer expenditure in E27, 2010

Base Base Base Base Base

Total
casel | case2 | case3 | case4 | case5

EU27 sales

(min units) 924 | 353 | 301 1,16 | 081 | 17,75

Share of the EX27 sale§ 5219 | 199% | 17.0% | 6.5% 4.6%

Product Price
oYty €0
Energycosts
oYfy €0
Coffeecosts
oYty €0
Other cpsgs(water,
FALUSNE XU | 1384 14 8 6 4 1416
oYty €0
Repair and
maintenancecosts 0 244 137 108 133 622
oYty €0

Total

oYty €0

Share of Total Annual
Consumer Expenditure

323 286 470 119 482 1680

1654 547 229 292 104 2826

21899 | 13350 | 15045 | 3315 2042 | 55651

25260 | 14441 | 15889 | 3840 2765 | 62195

40.6% | 23.2% | 255% 6.2% 4.4%
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5.5.  CONCLUSIONS

The environmental impact assessments carried out with the EcoReport tool shows that
there are some common observations to all dome&aseCasa: the use phase is by

far the mog¢ impacting stage of the life cycle in terms of energy consumption and
waste, nonrhazardoudandfill. The production phase has a significant contribution to
the following impactsgeneration of norhazardous waste, heavy metals emissions to
air and water acidification emissions and eutrophication. Finally, the -efitife phase

is dominating only one categarwaste, hazardous/ incinerated

The analysis of the improvement potential in Task 7 will focus on technologies that
reduce the energy consumption,nd also on alternative material reducing
environmental impacts.Task 6 will examine the improvement options obfffee
machinesconsidered as best available technologies, in an attempt to improve upon the
BaseCass.
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