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Figure 1: Flow of the life-cycle stages, energy, materaid effluents for PV systems
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Figure 2: Energy payback time (EPBT) of rooftop mieal PV systems estimated from the currently
available LCI data for European production andaltstion. The estimates are based on Southern
European irradiation of 1700 kwWh/m2/yr and perfong®ratio of 0.75. See Tables 5.1.1-5.2.3, 5.4.1,
and 5.5.1.1-5.5.1.4 for the corresponding LCI data.



Figure 3: Energy payback time (EPBT) of rooftop mimal PV systems for European production and
installation under Southern European irradiatio @0 kWh/m2/yr and performance ratio of 0.75. eéDat
adapted from de Wild Scholten (2009) and Fthenetked. (2009) [6, 18]. They were harmonized for
system boundary and performance ratios, accordihgA Task 12 LCA Methodology Guidelines. REC
corresponds to REC product-specific Si productiba;corresponding LCI data are not publically
available.
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Figure 4: Greenhouse gas (GHG) emissions of roaftopnted PV systems estimated from the currently
available LCI data for European production andaltstion. The estimates are based on Southern
European irradiation of 1700 kwWh/m2/yr and perfong®ratio of 0.75. See Tables 5.1.1-5.2.3, 5.4.1,
and 5.5.1.1-5.5.1.4 for the corresponding LCI data.

Figure 5: Life cycle GHG emissions from rooftop mted PV systems for European production and
installation under Southern European irradiatio @0 kWh/m2/yr, performance ratio of 0.75, and
lifetime of 30 yrs. Data adapted from de Wild Sttro (2009) and Fthenakis et al (2009) [10, 18kyTh
were harmonized for system boundary and performeatees, according to IEA Task 12 LCA
Methodology Guidelines. REC corresponds to REGQypetspecific Si production; the corresponding
LCI data are not publically available.
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Figure 6: Life-cycle N@emissions from silicon and CdTe PV modules, wimneB£S is the Balance of
System (i.e., module supports, cabling and poweditioning). The estimates are based on rooftop-
mount installation, Southern European insolatiof§QLkwWh/m2/yr, a performance ratio of 0.75, and a
lifetime of 30 years. Itis assumed that the eleity supply for all the PV system is from the Bpean
Network of Transmission System Operators for Eieityr(ENTSO-E, former UCTE) grid.



Figure 7: Life-cycle S@emissions from silicon and CdTe PV modules, wimeB£S is the Balance of
System (i.e., module supports, cabling and poweditioning). The estimates are based on rooftop-
mount installation, Southern European insolatiof§QLkwh/m2/yr, a performance ratio of 0.75, and a
lifetime of 30 years. Itis assumed that the eleity supply for all the PV system is from the ESD-E

grid.
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Figure 8: Life cycle atmospheric Cd emissions fardystems from electricity and fuel consumption,
normalized for a Southern Europe average insolatidry00 kWh/m2/yr, performance ratio of 0.8, and
lifetime of 30 yrs. A ground-mounted BOS is assdrfee all PV systems [12].
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Figure 9: Emissions of heavy metals due to elgttruse, based on European ENTSO-E average
(ecoinvent database). Emissions are normalize8dathern European average insolation of 1700
kWh/m2/yr, performance ratio of 0.8, and lifetinfe30 yrs. Each PV system is assumed to include the
ground-mounted BOS (Mason et al. [13]).
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Mounting on facade
Integrating in facade
Mounting on flat roof
Mounting on slanted roof
Integrating in slanted roof
Mounting on open ground
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93 kWp slanted-roof installation, single-Si laminates, Switzerland
280 kWp flat-roof installation, single-Si panels, Switzerland
156 kWp flat-roof installation, multi-Si panels, Switzerland
1.3 MWp slanted-roof installation, multi-Si panels, Switzerland
324 kWp flat-roof installation, single-Si panels, Germany
450 kWp flat- roof installation, single-Si panels, Germany
569 kWp open ground installation, multi-Si panels, Spain
570 kWp open ground installation, multi-Si panels, Spain
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151 °c 0 . . - - = S o
= S o = MG-silicon, MG-silicon, MG-silicon, MG-silicon, @ 2 S0
Name © £ 3 = S © ¢ GeneralComment
5 RS > at plant at plant at plant at plant BB 28
4 £ 5 §¢%
£ [
Location NO CN us APAC
InfrastructureProcess 0 0 0 0
Unit kg kg kg kg
product MG-silicon, at plant NO 0 kg 1 0 0 0
MG-silicon, at plant CN 0 kg 0 1 0 0
MG-silicon, at plant us 0 kg 0 0 1 0
MG-silicon, at plant APAC 0 kg 0 0 0 1
technosphere electricity, medium voltage, at grid NO 0 kWh  1.10E+1 0 0 0 1 110 (2:221,1,3); Literature, lower range to
account for heat recovery
electricity, medium voltage, at grid CN 0 kwh 0 1.10E+1 0 0 1 110 3221.13);Literature, lower range to
account for heat recovery
electricity, medium voltage, at grid US 0 kwh 0 0 1.10E+1 0 1 110 322113 Literature, lower range to
account for heat recovery
electricity, medium voltage, at grid KR 0 Kwh 0 0 0 110E41 1 110 @22113)Literature, lowerrange to
account for heat recovery
wood chips, mixed, u=120%, at forest RER 0 m3 3.25E-3 3.25E-3 3.25E-3 3.25E-3 1 110 (2,2,2,1,1,3); Literature, 1.35 kg
hard coal coke, at plant RER 0 M 2.31E+1 2.31E+1 2.31E+1 2.31E+1 1 110 (2,2,2,1,1,3); Literature, coal
graphite, at plant RER 0 kg 1.00E-1 1.00E-1 1.00E-1 1.00E-1 1 110 (2,2,2,1,1,3); Literature, graphite electrodes
charcoal, at plant GLO 0 kg 1.70E-1 1.70E-1 1.70E-1 1.70E-1 1 110 (2,2,2,1,1,3); Literature
petroleum coke, at refinery RER 0 kg 5.00E-1 5.00E-1 5.00E-1 5.00E-1 1 110 (2,2,2,1,1,3); Literature
silica sand, at plant DE 0 kg 2.70E+0 2.70E+0 2.70E+0 2.70E+0 1 110 (2,2,2,1,1,3); Literature
oxygen, liquid, at plant RER 0 kg 2.00E-2 2.00E-2 2.00E-2 2.00E-2 1 1.29 (3,43,3,1,5); Literature
disposal, slag from MG silicon
production, 0% water, to inert material CH 0 kg 2.50E-2 2.50E-2 2.50E-2 2.50E-2 1 110 (2,2,2,1,1,3); Literature
landfill
silicone plant RER 1 unit  1.00E-11 1.00E-11 1.00E-11 1.00E-11 1 3.05(1,2,2,1,3,3); Estimation
transport, transoceanic freight ship OCE 0 tm 255E+0  255E40  255E40  255E40 1 2.09 g‘;’gb”;l;”ma’”a’”a); Charcoal from Asia
transport, lorry >16t, fleet average RER 0 tm  156E-1 1.56E-1 1.56E-1 156E-1 1 209 (Ztin:'ior:asg:d”a) Standard distance 50km,
transport, freight, rail RER 0 tkm 6.90E-2 6.90E-2 6.90E-2 6.90E-2 1 2.09 (4,5,na,na,na,na); Standard distance 100km
emission air, low . .
population Heat, waste . . MJ  718E41  713E41  743E41 743841 1 110 »22L1.8) Calculation based on fuel and
ey electricity use minus 25 MJ/kg
Arsenic - - kg 9.42E-9 9.42E-9 9.42E-9 9.42E-9 1 5.09 (3,4,3,3,1,5); Literature, in dust
Aluminium - - kg 1.55E-6 1.55E-6 1.55E-6 1.55E-6 1 5.09 (3,4,3,3,1,5); Literature, in dust
Antimony - - kg 7.85E-9 7.85E-9 7.85E-9 7.85E-9 1 5.09 (3,4,3,3,1,5); Literature, in dust
Boron - - kg 2.79E-7 2.79E-7 2.79E-7 2.79E-7 1 5.09 (3,4,3,3,1,5); Literature, in dust
Cadmium - - kg 3.14E-10 3.14E-10 3.14E-10 3.14E-10 1 5.09 (3,4,3,3,1,5); Literature, in dust
Calcium - - kg 7.75E-7 7.75E-7 7.75E-7 7.75E-7 1 5.09 (3,4,3,3,1,5); Literature, in dust
Carbon monoxide, biogenic - - kg 6.20E-4 6.20E-4 6.20E-4 6.20E-4 1 5.09 (3,4,3,3,1,5); Literature
Carbon monoxide, fossil - - kg 1.38E-3 1.38E-3 1.38E-3 1.38E-3 1 5.09 (3,4,3,3,1,5); Literature
Carbon dioxide, biogenic - - kg 1.61E+0 1.61E+0 1.61E+0 1.61E+0 1 1.10 (2,2,2,1,1,3); Calculation, biogenic fuels
Carbon dioxide, fossil - - kg 3.58E+0 3.58E+0 3.58E+0 3.58E+0 1 1.10 (2,2,2,1,1,3); Calculation, fossil fuels
Chromium - - kg 7.85E-9 7.85E-9 7.85E-9 7.85E-9 1 5.09 (3,4,3,3,1,5); Literature, in dust
Chlorine - - kg 7.85E-8 7.85E-8 7.85E-8 7.85E-8 1 1.61 (3,43,3,1,5); Literature
Cyanide - - kg 6.87E-6 6.87E-6 6.87E-6 6.87E-6 1 1.61 (3,4,3,3,1,5); Estimation
Fluorine - - kg 3.88E-8 3.88E-8 3.88E-8 3.88E-8 1 1.61 (3,4,3,3,1,5); Literature, in dust
Hydrogen sulfide - - kg 5.00E-4 5.00E-4 5.00E-4 5.00E-4 1 1.61 (3,4,3,3,1,5); Estimation
Hydrogen fluoride - - kg 5.00E-4 5.00E-4 5.00E-4 5.00E-4 1 1.61 (3,4,3,3,1,5); Estimation
Iron - - kg 3.88E-6 3.88E-6 3.88E-6 3.88E-6 1 5.09 (3,4,3,3,1,5); Literature, in dust
Lead - - kg 3.44E-7 3.44E-7 3.44E-7 3.44E-7 1 5.09 (3,4,3,3,1,5); Literature, in dust
Mercury - - kg 7.85E-9 7.85E-9 7.85E-9 7.85E-9 1 5.09 (3,4,3,3,1,5); Literature, in dust
LN, (T S E e . - kg 9.60ES5 9.60E-5 9.60E-5 960E5 1 161 (3,433,15) Literature
compounds, unspecified origin
Nitrogen oxides . - kg 9.74E3 9.74E-3 9.74E-3 o743 1 15 (322113) Calculationbased on
environmental report
Particulates, > 10 um . - kg 7.75E3 7.75E-3 7.75E-3 77583 1 15 (322113) Calculationbased on
environmental report
Potassium - - kg 6.20E-5 6.20E-5 6.20E-5 6.20E-5 1 5.09 (3,4,3,3,1,5); Literature, in dust
Silicon - - kg 7.51E-3 7.51E-3 7.51E-3 7.51E-3 1 5.09 (3,4,3,3,1,5); Literature, SiO2 in dust
Sodium - - kg 7.75E-7 7.75E-7 7.75E-7 7.75E-7 1 5.09 (3,4,3,3,1,5); Literature, in dust
Sulfur dioxide . - kg 122E2 1.22E-2 1.22E-2 12262 1 113 &22113) Calculationbased on
environmental report
Tin - - kg 7.85E-9 7.85E-9 7.85E-9 7.85E-9 1 5.09 (3,4,3,3,1,5); Literature, in dust
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resource, in water

transport

energy

waste

emission air, high
population density

emission water, river

Name

Location

InfrastructureProcess
Unit

silicon, electronic grade, at plant
silicon, electronic grade, off-grade, at plant
silicon, electronic grade, at plant
silicon, electronic grade, off-grade, at plant
Water, cooling, unspecified natural origin
MG-silicon, at plant
MG-silicon, at plant

polyethylene, HDPE, granulate, at plant
hydrochloric acid, 30% in H20, at plant
hydrogen, liquid, at plant

tetrafluoroethylene, at plant

sodium hydroxde, 50% in H20, production mix,
atplant

graphite, at plant

transport, lorry >16t, fleet average

transport, freight, rail

water, completely softened, at plant

heat, at cogen 1MWe lean burn, allocation
exergy

electricity, at cogen 1MWe lean burn, allocation
exergy

electricity, hydropower, at run-of-river power
plant

electricity, medium voltage, at grid
electricity, medium voltage, at grid

electricity, medium voltage, at grid

disposal, plastics, mixture, 15.3% water, to
municipal incineration
silicone plant

Heat, waste

AOX, Adsorbable Organic Halogen as CI
BODS, Biological Oxygen Demand
COD, Chemical Oxygen Demand
Chloride

Copper, ion

Nitrogen

Phosphate

Sodium, ion

Zinc, ion

Iron, ion

DOC, Dissolved Organic Carbon

TOC, Total Organic Carbon

+

Location

CN
CN
us
us

CN
us

RER

RER

RER

RER

RER

CN

us

KR

CH
RER

InfrastructurePr

ococoo

© oo

4<5

ocess

Unit

kwh
kwh
kwh
kwh
kwh

kg

unit

kg
kg
kg
kg
kg
kg
kg
kg
kg
kg
kg

kg

silicon,
electronic
grade, at

plant

CN

0
kg
1
0
0

0
6.23E+1
1.05E+0

0

6.79E-4
1.43E+0
8.97E-2
6.39E-4
463E-1

7.10E-4
2.15E+0

9.31E-2
1.85E+1
1.74E+2
0
0
1.63E+2
0
0

1.32E-3
1.07E-11

3.92E+2

1.26E-5
2.05E-4
2.02E-3
3.60E-2
1.02E-7
2.08E-4
2.80E-6
3.38E-2
1.96E-6
5.61E-6
9.10E-4

9.10E-4

silicon,
electronic
grade, off-
grade, at plant

CN

0
kg
0
1
0

0
1.66E+1
1.05E+0

0

181E-4
3.82E-1
2.39E-2
1.70E-4
1.24E-1

1.89E-4
2.15E+0

2.48E-2
4.94E+0
4.65E+1
0
0
4.35E+1
0
0

3.52E-4
2.84E-12

1.05E+2

3.37E-6
5.46E-5
5.39E-4
9.60E-3
2.73E-8
5.53E-5
7.48E-7
9.01E-3
5.23E-7
1.50E-6
2.43E-4

2.43E-4

silicon,
electronic
grade, at plant

us

0
kg
0
0
1

0
6.23E+1
0
1.05E+0

6.79E-4
1.43E+0
8.97E-2
6.39E-4
463E-1

7.10E-4
2.15E+0

9.31E-2
1.85E+1
1.74E+2
0
0
0
1.63E+2
0

1.32E-3
1.07E-11

3.92E+2

1.26E-5
2.05E-4
2.02E-3
3.60E-2
1.02E-7
2.08E-4
2.80E-6
3.38E-2
1.96E-6
5.61E-6
9.10E-4

9.10E-4

+ 4<5

silicon,
electronic
grade, off-
grade, at plant

us

0

kg

0

0

0

1
166E+1

0
1.05E+0

181E-4
3.82E-1
2.39E-2
1.70E-4
124E-1

1.89E-4
2.15E+0

248E-2
4.94E+0
4.65E+1
0
0
0
4.35E+1
0

3.52E-4
2.84E-12

1.05E+2

3.37E-6
5.46E-5
5.39E-4
9.60E-3
2.73E-8
553E-5
7.48E-7
9.01E-3
5.23E-7
150E-6
243E-4

243E-4

Uncertainty Type

StandardDeviati
0n95%

134
126
126

169

< +

GeneralComment

(4,4,3,3,15); Literature 1997
(3.1,3,1,1,5); Literature 1998
(3.1,3,1,1,5); Literature 1997

“@a 4 5); Literature, Hagedorn,
different plastics

(3,na,1,1,1,na); Estimation, produced
onsite

(4,4,3,3,15); Literature 1997, produced
onsite

(4,4,4,3,45), Hagedorn 1992, fittings

(4,4,33,1,5); Literature 1997,
neutralization of wastes

@4

4,5); Hagedorn 1992, graphite

(4,5,na,na,na,na); Standard distances
100km, MG-Si 2000km

(4,5,na,na,na,na); Standard distances
200km

(2,2,1,1,3,3); Environmental report 2002

(3.1,3,1,1,5); Literature 1997, basic
uncertainty =15
(3.1,3,1,1,5); Literature 1997, basic
uncertainty =15
(3.1,3,1,1,5); Literature 1997, basic
uncertainty =15
(3.1,3,1,1,5); Literature 1997, basic
uncertainty =15
(3.1,3,1,1,5); Literature 1997, basic
uncertainty =15
(3.1,3,1,1,5); Literature 1997, basic
uncertainty =15

(4,4,4,3,45);, Hagedorn 1992

(1,1,1,1,3,3); Estimation
(1,2,1,1,3,3); Calculation with electricity
use minus 180 MJ per kg produced
silicon

(1,2,1,1,3,3); Environmental report
2002, average Si product
(1,2,1,1,3,3); Environmental report
2002, average Si product
(1,2,1,1,3,3); Environmental report
2002, average Si product
(1,2,1,1,3,3); Environmental report
2002, average Si product
(1,2,1,1,3,3); Environmental report
2002, average Si product
(1,2,1,1,3,3); Environmental report
2002, average Si product
(1,2,1,1,3,3); Environmental report
2002, average Si product
(1,2,1,1,3,3); Environmental report
2002, average Si product
(1,2,1,1,3,3); Environmental report
2002, average Si product
(1,2,1,1,3,3); Environmental report
2002, average Si product
(1,2,1,1,3,3); Environmental report
2002, average Si product
(1,2,1,1,3,3); Environmental report
2002, average Si product
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products

resource, in water
technosphere

transport

energy

waste

emission air, high
population density

emission water, river

A n
"4%5

Name

Location
InfrastructureProcess
Unit
silicon, electronic grade, at plant

silicon, electronic grade, off-grade, at plant

silicon, electronic grade, at plant

silicon, electronic grade, off-grade, at plant

Water, cooling, unspecified natural origin
MG-silicon, atplant
MG-silicon, atplant

polyethylene, HDPE, granulate, at plant
hydrochloric acid, 30% in H20, atplant
hydrogen, liquid, at plant

tetrafluoroethylene, at plant

sodium hydroxide, 50% in H20, production mix,

atplant

graphite, at plant

transport, lorry >16t, fleet average

trans port, freight, rail

water, completely softened, at plant

heat, at cogen 1MWe lean burn, allocation
exergy

electricity, at cogen 1MWe lean burn, allocation

exergy

electricity, hydropower, at run-of-river power

plant

electricity, medium wltage, at grid
electricity, medium wltage, at grid

electricity, medium wltage, at grid

disposal, plastics, mixture, 15.3% water, to

municipal incineration
silicone plant

Heat, waste

AOX, Adsorbable Organic Halogen as Cl
BODS, Biological Oxygen Demand
COD, Chemical Oxygen Demand
Chloride

Copper, ion

Nitrogen

Phosphate

Sodium, ion

Zinc, ion

Iron, ion

DOC, Dissolved Organic Carbon

TOC, Total Organic Carbon

+ n

+ @ "

g
g 3
"
g 38
S g°
E
DE 0
DE 0
APAC 0
APAC 0
NO 0
APAC 0
RER 0
RER 0
RER 0
RER 0
RER 0
RER 0
RER 0
RER 0
RER 0
RER 0
RER 0
RER 0
CN 0
us 0
KR 0
CH 0
RER 1

& & & & & & 88538888 Unit

5

kwh

kwh

kwh

kwh

kwh

unit

& & &8 &8 &8 &8 &8 &8 &8 &8 &8 &

silicon,
electronic
grade, at plant

APAC

0
kg
0
0
1.00E+00
0
6.23E+1
0
1.05E+0

6.79E-4
1.43E+0
8.97E-2
6.39E-4
4.63E-1

7.10E-4
2.15E+0

9.31E-2
1.85E+1

1.74E+2

1.63E+2

1.32E-3

1.07E-11

3.92E+2

1.26E-5
2.05E-4
2.02E-3
3.60E-2
1.02E-7
2.08E-4
2.80E-6
3.38E-2
1.96E-6
5.61E-6
9.10E-4

9.10E-4

silicon,
electronic
grade, off-
grade, at
plant

APAC

coodo

1.00E+00
1.66E+1

1.05E+0

1.81E-4

3.82E-1

2.39E-2

1.70E-4

1.24E-1

1.89E-4

2.15E+0

2.48E-2

4.94E+0

4.65E+1

4.35E+1

3.52E-4

2.84E-12

1.05E+2

3.37E-6

5.46E-5

5.39E-4

9.60E-3

2.73E-8

5.53E-5

7.48E-7

9.01E-3

5.23E-7

1.50E-6

2.43E-4

2.43E-4

silicon, electronic
grade, atplant

DE

0

kg
1.00E+00

0

0

0
6.23E+01
1.05E+00

0

6.79E-04
1.43E+00
8.97E-02
6.39E-04
4.63E-01

7.10E-04

2.15E+00

9.31E-02
1.85E+01
1.74E+02
1.24E+02
3.92E+01
0.00E+00
0.00E+00
0.00E+00

1.32E-03

107E-11

3.92E+02

1.26E-05
2.05E-04
2.02E-03
3.60E-02
1.02E-07
2.08E-04
2.80E-06
3.38E-02
1.96E-06
5.61E-06
9.10E-04

9.10E-04

silicon, electronic
grade, off-grade, at
plant

DE

0
kg
0
1.00E+00
0
0
1.66E+01
1.05E+00
0

1.81E-04
3.82E-01
2.39E-02
1.70E-04
1.24E-01

1.89E-04

2.15E+00

2.48E-02
4.94E+00
4.65E+01
3.31E+01
1.05E+01
0.00E+00
0.00E+00
0.00E+00

3.52E-04

2.84E-12

1.05E+02

3.37E-06
5.46E-05
5.39E-04
9.60E-03
2.73E-08
5.53E-05
7.48E-07
9.01E-03
5.23E-07
1.50E-06
2.43E-04

2.43E-04

UncertaintyType

-

S

StandardDeviati
0n95%

134
126
126

GeneralComment

(4,4,33,1,5); Literature 1997
3,1,3,1,1,5); Literature 1997
3,1,3,1,1,5); Literature 1998
4,4,43 4 5); Literature, Hagedorn,
different plastics

(3,na,1,1,1,na); Estimation, produced
on site

(4,4,33,1,5); Literature 1997, produced
on site

(
(
(
(

(4,4,43,45), Hagedorn 1992, fittings

(4,4,3.3,1,5); Literature 1997,
neutralization of wastes

(4,4,43,45), Hagedorn 1992, graphite

(4,5,na,na,na,na); Standard distances
100km, MG-Si 2000km

(4,5,na,na,na,na); Standard distances
200km

(2,2,1,1,3,3); Environmental report 2002

(3,1,3,1,1,5); Literature 1997, basic
uncertainty =15
(3,1,3,1,1,5); Literature 1997, basic
uncertainty =15
(3,1,3,1,1,5); Literature 1997, basic
uncertainty=15
(3,1,3,1,1,5); Literature 1997, basic
uncertainty =15
(3,1,3,1,1,5); Literature 1997, basic
uncertainty=15
(3,1,3,1,1,5); Literature 1997, basic
uncertainty =15

(4,4,43,45); Hagedorn 1992

(1,1,1,1,3,3); Estimation
(1,2,1,1,3,3); Calculation with electricity
use minus 180 MJ per kg produced
silicon

(1,2,1,1,3,3); Environmental report
2002, average Si product
(1,2,1,1,3,3); Environmental report
2002, average Si product
(1,2,1,1,3,3); Environmental report
2002, average Si product
(1,2,1,1,3,3); Environmental report
2002, average Si product
(1,2,1,1,3,3); Environmental report
2002, average Si product
(1,2,1,1,3,3); Environmental report
2002, average Si product
(1,2,1,1,3,3); Environmental report
2002, average Si product
(1,2,1,1,3,3); Environmental report
2002, average Si product
(1,2,1,1,3,3); Environmental report
2002, average Si product
(1,2,1,1,3,3); Environmental report
2002, average Si product
(1,2,1,1,3,3); Environmental report
2002, average Si product
(1,2,1,1,3,3); Environmental report
2002, average Si product



(&#

product
product
product

product

technosphere

emission air

emission
water, river

(& # #

$

4A'5

) A

Name

Location
InfrastructureProcess
Unit

silicon, solar grade, modified Siemens process,
atplant

silicon, solar grade, modified Siemens process,
atplant

silicon, solar grade, modified Siemens process,
atplant

silicon, solar grade, modified Siemens process,
atplant

MG-silicon, at plant

MG-silicon, at plant

MG-silicon, at plant

MG-silicon, at plant

hydrochloric acid, 30% in H20, at plant

hydrogen, liquid, at plant

sodium hydroxide, 50% in H20, production mix,
atplant

transport, lorry >16t, fleet average
transport, freight, rail

transport, transoceanic freight ship

electricity, at cogen 1MWe lean burn, allocation
exergy

electricity, hydropower, at run-of-river power plant
electricity, medium wltage, at grid
electricity, medium wltage, at grid
electricity, medium wltage, at grid
electricity, medium wltage, at grid

heat, at cogen 1MWe lean bum, allocation exergy

silicone plant
Heat, waste

AOX, Adsorbable Organic Halogen as Cl
BODS, Biological Oxygen Demand
COD, Chemical Oxygen Demand
Chloride

Copper, ion

Nitrogen

Phosphate

Sodium, ion

Zinc, ion

Iron, ion

DOC, Dissolved Organic Carbon

TOC, Total Organic Carbon

+ o+

Location

APAC

NO

CN

us
APAC

RER

RER

NO

CN

us

4* 59 + 4<59< +

&

+

$" 9

D

Infrastructur

eProcess

cocooo o

Unit

kg
kg
kg

kg
kg
kg
kg
kg

kg

kg

kg

tkm
kwh
kwh
kwh
kwh
kwh

kwh

unit

kg
kg
kg
kg
kg
kg
kg
kg
kg
kg
kg

kg

silicon, solar
grade, modified
Siemens process,
atplant
RER
0
kg
1

0

1.13E+0
0
0
0

1.60E+0

5.01E-2

3.48E-1

2.66E+0
2.40E+0
5.30E+0
3.58E+1
6.17E+1

1.25E+1

1.85E+2

1.00E-11
351E+2

1.26E-5
2.05E-4
2.02E-3
3.60E-2
1.02E-7
2.08E-4
2.80E-6
3.38E-2
1.96E-6
5.61E-6
9.10E-4

9.10E-4

4A 5

& R $& +

silicon, solar
grade, modified
Siemens
process, at plant
CN
0
kg
0

0

0
1.13E+0
0
0

1.60E+0
5.01E-2

3.48E-1

2.66E+0

2.40E+0

1.10E+2

1.85E+2

1.00E-11
351E+2

1.26E-5
2.05E-4
2.02E-3
3.60E-2
1.02E-7
2.08E-4
2.80E-6
3.38E-2
1.96E-6
5.61E-6
9.10E-4

9.10E-4

)

+

$

silicon, solar
grade, modified
Siemens
process, at plant
us
0
kg
0

0

0

0
1.13E+0

0

1.60E+0
5.01E-2

3.48E-1

2.66E+0

2.40E+0

1.10E+2

1.85E+2

1.00E-11
351E+2

1.26E-5
2.05E-4
2.02E-3
3.60E-2
1.02E-7
2.08E-4
2.80E-6
3.38E-2
1.96E-6
5.61E-6
9.10E-4

9.10E-4

C
(

&

" 4--59 + 4<569<

silicon, solar
grade, modified
Siemens
process, at plant
APAC

0

kg

0

oo »

0
1.13E+0

1.60E+0
5.01E-2

3.48E-1

2.66E+0

2.40E+0

1.10E+2

1.85E+2

1.00E-11
351E+2

1.26E-5
2.05E-4
2.02E-3
3.60E-2
1.02E-7
2.08E-4
2.80E-6
3.38E-2
1.96E-6
5.61E-6
9.10E-4

9.10E-4

&

Uncertainty
StandardDe
viation95%

bR e

-

b

4 ,L59 7%

110
110
110
110

110

3.05
110

$ &
4 5 (+ +
+ +

4#

4/ 5N).0

GeneralComment

(2,3,1,2,1,3); Literature

(2,3,1,2,1,3); Literature

(2,3,1,2,1,3); Literature

(2,3,1,2,1,3); Literature

(3,3,1,2,1,3); de Wild 2007, share of
NaOH, HCl and H2 estimated with EG-Si
data

(3,3,1,2,1,3); de Wild 2007, share of
NaOH, HCl and H2 estimated with EG-Si
data

(3,3,1,2,1,3); de Wild 2007, share of
NaOH, HCl and H2 estimated with EG-Si
data

(4,5,na,na,na,na); Distance 2000km plus
100 km for chemicals

(4,5,na,na,na,na); 600km for chemicals
including solvent

(2,3,2,2,3,2); Transport of REC silicon
from US to European market
(2,3,1,2,1,3); on-site plant of Wacker in
Germany

(2,3,1,2,1,3); production of REC and of
Wacker's hydropower plant

(2,3,1,2,1,3); production of Elkem in
Norway

(2,3,1,2,1,3); production in China
(2,3,1,2,1,3); production in US
(2,3,1,2,1,3); production in Asia and Pacific

(2,3,1,2,1,3); literature, for process heat

(1,3,1,2,3,3); Estimation

(2,3,1,2,1,3); Calculation

(1,2,1,1,3,3); Environmental report 2002,
average Si product

(1,2,1,1,3,3); Environmental report 2002,
average Si product

(1,2,1,1,3,3); Environmental report 2002,
average Si product

(1,2,1,1,3,3); Environmental report 2002,
average Si product

(1,2,1,1,3,3); Environmental report 2002,
average Si product

(1,2,1,1,3,3); Environmental report 2002,
average Si product

(1,2,1,1,3,3); Environmental report 2002,
average Si product

(1,2,1,1,3,3); Environmental report 2002,
average Si product

(1,2,1,1,3,3); Environmental report 2002,
average Si product

(1,2,1,1,3,3); Environmental report 2002,
average Si product

(1,2,1,1,3,3); Environmental report 2002,
average Si product

(1,2,1,1,3,3); Environmental report 2002,
average Si product

+
+

L5
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(&# # A" + " $ & o 4* 5
+ 4<59< + 4A5 C 4 5

P 0
] o "E’
&
- g silicon, silicon, silicon, silicon, § B
S 5 = ion mix, jon mix, ion mix ionmix, € 3
§ £ E g £
Name g s 5 o0 T et ics,at p jcs,at 8 9 & GeneralComment
- g plant plant plant plant &3
8 S §
£ a
Location CN GLO us APAC
InfrastructureProces s 0 0 0 0
Unit kg kg kg kg
product silicon, production mix, photowoltaics, at plant CN 0 kg i 0 0 0
silicon, production mix, photowoltaics, at plant GLO 0 kg 0 1 0 0
silicon, production mix, photowoltaics, at plant UsS 0 kg 0 0 1 0
silicon, production mix, photowoltaics, at plant APAC 0 kg 0 0 0 1
technospher .. A p
s PREM ilicon, electronic grade, at plant CN 0 kg 4% .0% 0% 0% 1 111 (311,111 Literature
silicon, electronic grade, off-grade, at plant CN 0 kg 2.7% 0.0% 0.0% 0.0% 1 111 (311,111 Literature
silicon, solar grade, modified Siemens process, atplant CN 0 kg 407% 0.0% 0% 0% 1 111 (311,111 Literature
silicon, electronic grade, at plant DE 0 kg 1.6% 14.6% 0.0% 0.0% 1 ( 1); Literature
silicon, electronic grade, off-grade, at plant DE 0 kg 0.6% 5.2% 0.0% 0.0% 1 ( 1); Literature
silicon, solar grade, modified Siemens process, atplant RER 0 kg 9.0% 80.2% 0.0% 0.0% 1 ( 1); Literature
silicon, electronic grade, at plant Us 0 kg 3.4% 0.0% 14.6% 0.0% 1 ( 1); Literature
silicon, electronic grade, off-grade, at plant UsS 0 kg 1.2% 0.0% 52% 0.0% 1 ( 1); Literature
silicon, solar grade, modified Siemens process, atplant  US 0 kg 185% 0.0% 80.2% 0.0% 1 ( 1); Literature
silicon, electronic grade, at plant APAC 0 kg 2.2% 0.0% 0.0% 14.6% 1 ( 1); Literature
silicon, electronic grade, off-grade, at plant APAC 0 kg 0.8% 0.0% 0.0% 52% 1 111 (311,111 Literature
silicon, solar grade, modified Siemens process, atplant APAC 0 kg 120% 0.0% 0.0% 80.2% 1 111 (311,111 Literature

(45,na,na,na,na); (4,5,nananana); Import
transport, transoceanic freight ship OCE 0 tkm 7.72E40 - - - 1 2.09 of modules from CN-EU: 19994 km, CN-US:
20755 km, CN-APAC: 4584 km

(45,na,na,na,na); (4,5,nananana);
Standard distance 200km
2.09 (45nananana); (45nananana);

transport, freight, rail RER 0 tkm 2.00E-1 2.00E-1 2.00E-1 2.00E-1

-

2.09

-

transport, lorry >16t, fleet average RER 0 tkm 5.00E-2 5.00E-2 5.00E-2 5.00E-2

. 0- /

(&# , A (&#, + + " + $7 7

" "4--50 + 4<59< + 4A 5 C 4 5+ +@
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$7 7 "& + & H 7+ 4/5N/O
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+
©

@ CZsingle CZsingle CZsingle CZsingle 2 3
§ 28 . crystalline crystalline crystalline csaline £ 9§
Name g 28 % silicon, silicon, silicon, siicon, 8 § 2 GeneralComment
S g& ics, at ics, at ics, at ics, at § = %
< plant plant plant plant El
Locaton oN us APAC RER
InfrastructureProcess 0 o 0 0
Unit kg kg kg kg
product CZsingle crystalline silicon, photovoltaics, at plant CN 0 kg 1 [} [} )
Czsingle crystalline silicon, photovoltaics, at plant Us 0 kg 0 1 0 0
Czsingle crystalline silicon, photovoltaics, atplant ~ APAC 0 kg 0 0 1 0
Czsingle crystalline silicon, photovoltaics, atplant ~ RER 0 kg 0 0 0 1
resource, in water Water, cooling, unspecified natural origin - - m3 5.00E+0 5.09E+0 5.00E+0 5.09E+0 1 124 Shz‘i\iﬁ;i:;m:fg{'f's;ﬁoég:gzliﬂz :Zsa::g‘)e"' of
(14,1,2,1,5); de Wild-Scholten (2014) Life Cycle Assessment of
W ey (0 1 124 ppotovoltaics Status 2011, Part 1 Data Collection (table 9)
1.4.1,2,1.5); de Wild-Scholten (2014) Life Cycle As tof
technosphere  electricity, medium voltage, production ENTSO, atgrid ENTSO 0 kWh - - - 682E+1 1 124 :’huluwllalis s 2011, :;rl(l Da:a Colontion (‘Sa::g‘)e" °
(14,1,2,1,5); de Wild-Scholten (2014) Life Cycle Assessment of
electicity, medium voltage, at grid CN 0 kWh  6.82E+1 - - - 1 124
AL ge. at gri Photovoltaics Status 2011, Part 1 Data Collection (table 9)
(14,1,2,1,5); de Wild-Scholten (2014) Life Cycle Assessment of
Gl el e iy, CgLE B 0 M - CeZEl - - 1 124 ppotovoltaics Status 2011, Part 1 Data Collection (table 9)
&
(14,1,2,1,5); de Wild-Scholten (2014) Life Cycle Assessment of
Gl el e iy, CELE (R O - - CeZEl - 1 124 P otovoltaics Status 2011, Part 1 Data Collection (table 9)
natural gas, burned i industrial furnace low-NOx (1.4,1,2,1,5); de Wild-Scholten (2014) Life Cycle Assessment of
RER 0 M 6.82E+1 6.82E+1 6.82E+1 682E L 1 124
>100kW Photovoltaics Status 2011, Part 1 Data Collection (table 9)
1.4.1,2,1.5); de Wild-Scholten (2014) Life Cycle As tof
water tap water, atuser RER 0 kg 9.41E+1 9.41E+1 9.41E+1 941E+1 1 124 :’huluwllalis ;lalxljs 2;11“ :;rl(l Da:a 'CZ"::“ZH (‘Sa::g‘)e" o
1.4.12,1.5); de Wild-Scholten (2014) Life Cycle As tof
water water, deionised, at plant CH 0 kg 4.01E+0 401E+0 4.01E+0 401E+0 1 124 (Phomwha‘is ;(a“‘ls zocno :;‘ril Daza ‘CEDHEYCCUZH ((Z:T:;")E" o
1.4,12,1.5); de Wild-Scholten (2014) Life Cycle Assessment of
silicon, production mix, photowltaics, at plant 6o 0 kg - - - 7BIEL 1 124 :’huluwllalis cotre 201 Pan‘l Da:a hints aos)
(14,1,2,1,5); de Wild-Scholten (2014) Life Cycle Assessment of
silicon, production mix, photowltaics, at plant cN 0 kg 781E-1 - - - 1L aies Stlus 2011, Part 1 Data Colloction (s 9)
(14,1,2,1,5); de Wild-Scholten (2014) Life Cycle Assessment of
silicon, production mix, photowltaics, at plant Us o0 kg - 781E1 - - L L2 s Stlus 2011, Part 1 Data Colloction (s 9)
-
1.4,12,1.5); de Wild-Scholten (2014) Life Cycle Assessment of
silicon, production mix, photowltaics, at plant APAC 0 kg - - 781E1 - 1 124 :’huluwllalis e 201 Pan‘l Da:a hngs aos)
) 1.4.12,1.5); de Wild-Scholten (2014) Life Cycle As tof
materials argon, liquid, at plant RER 0 kg 1.00E+0 1.00E+0 1.00E+0 100E+0 1 124 :’huluwllalis ;lalxljs 2;11“ :;rl(l Da:a 'CZ"::“ZH (‘Sa::g‘)e" o
(3.4:33.35); de Wild-Scholten (2014) Life Cycle Assessment of
hydrogen fluoride, at plant 6o 0 kg 1.00E-2 1.00E-2 100E-2 L00EZ 1136 s 2011, part 1 Data Colloction (s 9)
nitric acid, 50% in H20, at plant RER 0 kg 6.68E-2 6.68E-2 6.68E-2 6.68E-2 1 136 Shz‘z\iﬁ;i:;m:fg{'f's;ﬁoég:gzliﬂz :Zsa::g‘)e"' of
(3:433.35); de Wild-Scholten (2014) Life Cycle Assessment of
Creaie e EH1n (e ek &R O Ly - - - - 1 136 ppotovoltaics Status 2011, Part 1 Data Collection (table 9)
(3.433.35); de Wild-Scholten (2014) Life Cycle Assessment of
ez, (e eEuL EERIUI - - - - 1 136 ppotovoltaics Status 2011, Part 1 Data Collection (table 9)
sodium hydroxide, 50% in H20, production mix, at (3:433.35); de Wild-Scholten (2014) Life Cycle Assessment of
RER 0 K 415E-2 415E2 41562 415E2 1 136
plant 9 Photovoltaics Status 2011, Part 1 Data Collection (table 9)
1.4.12,1.5); de Wild-Scholten (2014) Life Cycle As tof
ceramic tiles, atregional storage CH 0 kg 167E-1 167E1 1671 16761 1 124 :’huluwllalis s 2011, :;rl(l Da:a Colontion (‘Sa::g‘)e" °
lime, hydrated, packed, at plant CH 0 kg 22262 222E2 22262 222E2 1 136 (3.4,3.335) waste waler treatment, Hagedorn 1982
-
(45.na,na,na,na); Standard distance 100km, sand 50km, il
transport transport, lorry >16t, fleet average RER 0 tm 9.12E-1 9.12E1 912E1 91261 1 209 (1001;‘5““3 na;na): Standard distance 100k, san stheon
(45.nananana); de Wild-Scholten (2014) Life Cycle Assessment of
transport, freight, rail RER 0 tm  141E+0 141E+0 141E+0 LAIEO 1200 e L1 Pan 1 bua Collocton b 0
infrastructure silicone plant RER 1 unit  1.00E-11 1.00E11 100E11 " 100E11 1 305 (L21,133);Esimation
disposal, waste, Si waferprod., inorg, 9.4% water, to (14,1,2,1,5); de Wild-Scholten (2014) Life Cycle Assessment of
CH 0 Kk 167E-1 167E1 1671 16761 1 124
residual material landiill 9 Photovoltaics Status 2011, Part 1 Data Collection (table 9)
emission air, high (3.3:2.3.15); de Wild-Scholten (2014) Life Cycle Assessment of
population density He2" Wast® ° < @ ZR5E ZR5ELZ ZR5ELZ 246Ev2 1 125 piiovoltaics Status 2011, Part 1 Data Collection (table 9)
emission water, (3.433.15); de Wild-Scholten (2014) Life Cycle Assessment of
° Fluoride S K - - - - 1 308
river uorl 9 Photovoltaics Status 2011, Part 1 Data Collection (table 9)
(3.433.15); de Wild-Scholten (2014) Life Cycle Assessment of
Hydrocarbons, unspecified S K - - - - 1 308
bncae Bspect 9 Photovoltaics Status 2011, Part 1 Data Collection (table 9)
(3:433.15); de Wild-Scholten (2014) Life Cycle Assessment of
(e - e S SElE SoEE S 1 308 ppotovoltaics Status 2011, Part 1 Data Collection (table 9)
(3.433.15); de Wild-Scholten (2014) Life Cycle Assessment of
Acetic acid S K - - - - 1 308
i acl 9 Photovoltaics Status 2011, Part 1 Data Collection (table 9)
BODS, Biological Oxygen Demand - 1.30E-1 130E-1 13081 130E1 1 323 (5.nalllna); Exapolation for sum parameter
COD, Chemical Oxygen Demand - 1.30E-1 1.30E-1 13081 130E1 1 323 (5.nalllna); Exvapolation for sum parameter
DOC, Dissolved Organic Carbon - 4.05E-2 405E2 40562 405E2 1 323 (5.mal.llna) Exrapolation for sum parameter
TOC, Total Organic Carbon - 4.05E-2 405E2 40562 405E2 1 323 (5.mal.l1na) Exrapolation for sum parameter
9
R— - - om . . . . 1 161 (343:3.18)Environmental report Wacker 2006, 50% of otal
emissions
(3.433.15); de Wild-Scholten (2014) Life Cycle Assessment of
Nit d - K 3.39E-2 3.39E-2 339E2 339E2 1 161
ifragen oxdes 9 Photovoltaics Status 2011, Part 1 Data Collection (table 9)
3.4.33,15); de Wild-Scholten (2014) Life Cycle As f
Nitrate - -k 8.35E-2 8.35E-2 835E-2 8.35E-2 1 161 ¢ ); de Wild-Scholten (2014) Life Cycle Assessment o

Photovoltaics Status 2011, Part 1 Data Collection (table 9)
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Name

Location
InfrastructureProcess
Unit
product silicon, multi-Si, casted, at plant
silicon, multi-Si, casted, at plant
silicon, multi-Si, casted, at plant
silicon, multi-Si, casted, at plant

resource, in water Water, cooling, unspecified natural origin

tap water, at user

technosphere electricity, medium voltage, production ENTSO, atgrid ENTSO

electricity, medium voltage, at grid
electricity, medium voltage, at grid
electricity, medium voltage, at grid
argon, liquid, at plant

helium, at plant

sodium hydroxide, 50% in H20, production mix, at
plant

nitrogen, liquid, at plant

ceramic tiles, atregional storage

silicon, production mix, photovoltaics, at plant
silicon, production mix, photovoltaics, at plant
silicon, production mix, photovoltaics, at plant

silicon, production mix, photovoltaics, at plant

transport, lorry >16t, fleet average

transport, freight, rail

silicone plant
emission air Heat, waste

YL o+ $ "
¢ s

$ + $7
7 $5

+ + $ +
4/ 5N/O

Location

CN

us

KR

CH

CN

us

InfrastructureProcess

oo oo

Unit

kg

kg

kg

kg

kg

kwh

kwh

kwh

kwh

kg

kg

kg

kg

kg

kg

kg

kg

kg

tkm

tkm
unit
M

57

silicon, multi-
Si, casted, at
plant

=
coor&o

9.43E-1

1.55E+1

252E-1

7.76E-5

5.00E-3

3.04E-2

2.14E-1

7.00E-1

7.25E-1

155E-1

1.00E-11
5.58E+1

silicon, multi-
Si, casted, at

plant

=
corodo

9.43E-1

1.55E+1

252E-1
7.76E-5
5.00E-3
3.04E-2

2.14E-1

7.00E-1

7.25E-1

155E-1

1.00E-11
5.58E+1

)

silicon, multi-
Si, casted, at

plant

=
oroodo

9.43E-1

1.55E+1

252E-1

7.76E-5

5.00E-3

3.04E-2

2.14E-1

7.00E-1

7.25E-1

1.55E-1

1.00E-11
5.58E+1

" 4-59 + 4<5

+$

silicon, multi-
Si, casted, at

plant

1.55E+1

252E-1

7.76E-5

5.00E-3

3.04E-2

2.14E-1

7.00E-1

7.25E-1

1.55E-1

1.00E-11
5.58E+1

UncertaintyType
StandardDeviation95

-

-

8

2.09

3.05
125

R $& +

GeneralComment

(3.4,2,3,1,5); de Wild-Scholten (2014) Life
Cycle Assessment of Photovoltaics Status
2011, Part 1 Data Collection (table 12)
(3,3,2,3,1,5); de Wild-Scholten (2014) Life
Cycle Assessment of Photovoltaics Status
2011, Part 1 Data Collection (table 12)
(1,2,1,1,1,3); de Wild-Scholten (2014) Life
Cycle Assessment of Photovoltaics Status
2011, Part 1 Data Collection (table 12)
(1,2,1,1,1,3); de Wild-Scholten (2014) Life
Cycle Assessment of Photovoltaics Status
2011, Part 1 Data Collection (table 12)
(1,2,1,1,1,3); de Wild-Scholten (2014) Life
Cycle Assessment of Photovoltaics Status
2011, Part 1 Data Collection (table 12)
(1,2,1,1,1,3); de Wild-Scholten (2014) Life
Cycle Assessment of Photovoltaics Status
2011, Part 1 Data Collection (table 12)
(1,2,1,1,1,3); de Wild-Scholten (2014) Life
Cycle Assessment of Photovoltaics Status
2011, Part 1 Data Collection (table 12)
(1,2,1,1,1,3); de Wild-Scholten (2014) Life
Cycle Assessment of Photovoltaics Status
2011, Part 1 Data Collection (table 12)
(3,3,2,3,1,5); de Wild-Scholten (2014) Life
Cycle Assessment of Photovoltaics Status
2011, Part 1 Data Collection (table 12)
(1,2,1,1,1,3); de Wild-Scholten (2014) Life
Cycle Assessment of Photovoltaics Status
2011, Part 1 Data Collection (table 12)
(1,2,1,1,1,3); de Wild-Scholten (2014) Life
Cycle Assessment of Photovoltaics Status
2011, Part 1 Data Collection (table 12)
(1,2,1,1,1,3); de Wild-Scholten (2014) Life
Cycle Assessment of Photovoltaics Status
2011, Part 1 Data Collection (table 12)
(1,2,1,1,1,3); de Wild-Scholten (2014) Life
Cycle Assessment of Photovoltaics Status
2011, Part 1 Data Collection (table 12)
(1,2,1,1,1,3); de Wild-Scholten (2014) Life
Cycle Assessment of Photovoltaics Status
2011, Part 1 Data Collection (table 12)
(1,2,1,1,1,3); de Wild-Scholten (2014) Life
Cycle Assessment of Photovoltaics Status
2011, Part 1 Data Collection (table 12)
(4,5,na,na,na,na); Standard distances 50km,
silicon 1000km

(4,5,na,na,na,na); Standard distances 100km

(1,2,1,1,3,3); Estimation
(3,3,2,3,1,5); Calculation
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(& #

product

product

technos phere

water

material

auxiliary
material

wastes

transport

infrastructure
emission air

emission
water, river

3 A"

Name

Location

InfrastructureProcess
Unit

mult-Si wafer, at plant
single-Si wafer, photovoltaics, at plant
mult-Si wafer, at plant
single-Si wafer, photovoltaics, at plant
mult-Si wafer, at plant
single-Si wafer, photovoltaics, at plant
single-Si wafer, photovoltaics, at plant
single-Si watfer, electronics, at plant
mult-Si wafer, at plant
multi-Si wafer, ribbon, at plant

electricity, medium voltage, production ENTSO, ENTSO

atgrid
electricity, medium voltage, atgrid

electricity, medium voltage, atgrid

electricity, medium voltage, atgrid

natural gas, burned in industrial furnace low-
NOx>100kw

tap water, atuser

water, completelysoftened, at plant

water, deionised, at plant

silicon, multi-Si, casted, at plant

Czsingle crystalline silicon, photovoltaics, at
plant

silicon, multi-Si, casted, at plant

Czsingle crystalline silicon, photovoltaics, at
plant

silicon, multi-Si, casted, at plant

Czsingle crystalline silicon, photovoltaics, at

i, casted, at plant

Czsingle crystalline silicon, photovoltaics, at
plant

silicon, production mix, photovoltaics, at plant
silicon carbide, at plant

silicon carbide, recycling, atplant

graphite, at plant

flat glass, uncoated, at plant
argon, liquid, at plant

sodium hydroxide, 50% in H20, production mix,
atplant

hydrochloric acid, 30% in H20, at plant

acetic acid, 98% in H20, at plant

nitric acid, 50% in H20, at plant

triethylene glycol, at plant

triethylene glycol, recycling, at plant
dipropylene glycol monomethyl ether, at plant
alkylbenzene sulfonate, linear, petrochemical,
atplant

acrylic binder, 34% in H20, at plant

glass wool mat, at plant

paper, woodfree, coated, atintegrated mill
polystyrene, high impact, HIPS, at plant
packaging film, LDPE, at plant

brass, at plant

steel, low-alloyed, atplant

wire drawing, steel

disposal, waste, silicon wafer production, 0%
water, to underground deposit

disposal, municipal solid waste, 22.9% water,
to sanitary landfill

disposal, waste, Si waferprod., inorg, 9.4%
water, o residual material landfill

transport, lorry>16t, fleet average

transport, freight, rail

waler factory
Heat, waste

Nitrogen oxides

AOX, Adsorbable Organic Halogen as Cl

Cadmium, ion

Chromium, ion

COD, Chemical Oxygen Demand
Copper, ion

Lead

Mercury

Nickel, ion

Nitrogen

Phosphate

BODS, Biological Oxygen Demand
DOC, Dissolved Organic Carbon
TOC, Total Organic Carbon

+
< + 4A 57

Location

CN

InfrastructureProcess

0
0
0
0
0
0
0
0
0
0
0

ocooo

coo oo

ococoocooo

©cocoocoooooo

0

0

Unit

$7

single-Si

CN

3o
o

coocooocookro

257E+1

4.00E+0
6.00E-3
1.80E+1

1.58E+0

2.70E-3
3.90E-2

2.18E-1
1.95E+0
3.00E-1
2.40E-1

2.00E-3

7.44E-3
7.97E-1
8.05E-1
1.10E-1

9.29E-1
3.84E+0

4.00E-6
9.25E+1

2.95E-2
111E-2
111E-2

+$

mult-Si
wafer, at
plant

CN

3o
o

coocooocooor

2.08E+1

4.00E+0

164E+2

1.02E+0

6.20E-1
141E+0
4.08E-2
150E-2

2.70E-3
3.90E-2

2.18E-1
1.95E+0
3.00E-1
2.40E-1

3.85E-3

7.44E-3
7.97E-1
8.05E-1
1.70E-1

8.46E-1
3.86E+0

4.00E-6
749E+1

2.95E-2

2.95E-2
111E-2
111E-2

single-Si
wafer,

photovolt

aics, at
plant

us

o

lococococorooo3o

257E+1
4.00E+0
6.00E-3

1.80E+1

2.70E-3
3.90E-2

218E-1
1.95E+0
3.00E-1
2.40E-1

2.00E-3

7.44E-3
7.97E-1
8.05E-1
1.10E-1

9.29E-1
3.84E+0

4.00E-6
9.25E+1

multi-Si
wafer, at
plant

us

o

lococococooroo3o

2.08E+1
4.00E+0

164E+2

2.70E-3
3.90E-2

2.18E-1
1.95E+0
3.00E-1
2.40E-1

3.85E-3

7.44E-3
7.97E-1
8.05E-1
1.70E-1

8.46E-1
3.86E+0

4.00E-6
749E+1

UncertaintyType

-
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a
B
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2.07

2.07
2.07
2.07
1.07

1.07
1.07
1.26
1.07
107

1.07
1.07

1.07
1.07

1.07
1.07

1.07
1.07
1.07
107

1.26
1.26
107

1.07
1.07
158
1.07
1.07
1.07
1.07

1.07
1.07
1.29
134
134
1.07
1.07
1.07
1.07

124
124
2.09
2.09

3.00
1.26
158
158

3.06
3.06
158
3.06
5.07
5.07
5.07
158
158
159
159
159

Y

" + 4 <5
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GeneralComment

(3.4,1,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)

(3.4,1,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(3.4,1,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(3.4,1,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(1,2,1,1,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)

(1,2,1,1,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(1,2,1,1,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(3.4.2,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(1,2,1,1,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)

(1,2,1,1,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(1,2,1,1,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)

(1,2,1,1,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)

(1,2,1,1,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)

(1,2,1,1,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(1,2,1,1,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(1,2,1,1,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(1,2,1,1,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)

(3.4.2,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(3.4.2,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)

(1,2,1,1,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(1,2,1,1,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(5,4,1,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(1,2,1,1,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(1,2,1,1,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(1,2,1,1,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)

(1,2,1,1,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(2.2.1.1,1,na); de Wild-Scholten (2014) Life Cycle Assessment of Photowoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(3.4,3.3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(4,4,3.3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(4,4,3.3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(1,2,1,1,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(1,2,1,1,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(1,2,1,1,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)

(2.4,1,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(2.4,1,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(4,5.na,na,na,na); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(4,5.na,na,na,na); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)

(1,2,1,1,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(3.4,1,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(2.4,1,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(2.4,1,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)

(2,4.2,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(2.4.2,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(2,4,1,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(2,4.2,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(2,4.2,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(2,4.2,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(2.4.2,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(2.4,1,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(2,4,1,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(3.4.2,3,1,5): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(3,4,2,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(3.4.2,3,1,5): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
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Name 5
g
S
Location
InfrastructureProcess
Unit
product multi-Si wafer, at plant cN
single-Si wafer, photovoltaics, at plant cN
multi-Si wafer, at plant us
single-Si wafer, photovoltaics, at plant us
multi-Si wafer, at plant APAC
single-Si wafer, photovoltaics, at plant APAC
product single-Si wafer, photovoltaics, at plant RER
single-Si wafer, electronics, at plant RER
multi-Si wafer, at plant RER
wafer, ribbon, at plant RER
technosphere electricity, medium voltage, production ENTSO, ENTSO
. medium voltage, at grid cN
electricity, medium voltage, atgrid us
electricity, medium voltage, atgrid P
natural gas, burned in industrial fumace low-  RER
NOx >100kW
water tap water, atuser RER
water, completelysoftened, at plant RER
water, deionised, at plant CH
material silicon, multi-Si, casted, at plant RER
Czsingle crystalline silicon, photovoltaics,at ~ RER
plant
silicon, multi-Si, casted, at plant cN
CZzsingle crystalline silicon, photovoltaics,at ~ CN
plant
silicon, multi-Si, casted, at plant us
Czsingle crystalline silicon, photovoltaics,at ~ US
plant
silicon, multi-Si, casted, at plant APAC
Czsingle crystalline silicon, photovoltaics,at  APAC
plant
silicon, production mix, photowoltaics, atplant  GLO
silicon carbide, at plant RER
silicon carbide, recycling, atplant RER
auxiliary graphite, at plant RER
material
flatglass, uncoated, at plant RER
argon, liquid, atplant RER
sodium hydroxide, 50% in H20, production mix RER
at plant
hydrochloric acid, 30% in H20, at plant RER
acetic acid, 98% in H20, at plant RER
nitric acid, 50% in H20, at plant RER
triethylene glycol, at plant RER
triethylene glycol, recycling, at plant RER
dipropylene glycol monomethyl ether, atplant  RER
alkylbenzene sulfonate, linear, petrochemical, ~ RER
at plant
acnylic binder, 34% in H20, at plant RER
glass wool mat, at plant cH
paper, woodfree, coated, at integrated mill RER
polystyrene, high impact, HIPS, at plant RER
packaging film, LDPE, at plant RER
brass, at plant CH
steel, low-alloyed, at plant RER
wire drawing, steel RER
wastes disposal, waste, silicon wafer production, 0% DE
water, to underground deposit
disposal, municipal solid waste, 22.9% water, ~ CH
to sanitary landfill
disposal, waste, Si waferprod., inorg, 9.4% cH
water, to residual material landfill
transport transport, lorry >16t, fleet average RER
transport, freight, rail RER
infrastructure  wafer factory DE
emission air  Heat, waste -
Nitrogen oxides -
emission  AOX Adsorbable Organic Halogen as Cl -
water, river

(& # 3) +

Cadmium, ion

Chromium, ion

COD, Chemical Oxygen Demand
Copper, ion

Lead

Mercury

Nickel, ion

Nitrogen

Phosphate

BODS, Biological Oxygen Demand
DOC, Dissolved Organic Carbon
TOC, Total Organic Carbon

+
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InfrastructureProcess

0
0
0
0
0
0
0
0
0
0
0
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coocoo

o
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m2
m2
m2
m2
m2

m2
m2
m2

kwh

tkm
tkm

unit
MJ
kg
kg

kg
kg
kg
kg
kg
kg
kg
kg
kg
kg
kg
kg

single-Si
wafer,

photovolt
aics, at
plant

APAC

o

cocorocoococodo

257E+1
4.00E+0

6.00E-3
LA
180E+1

1.58E+0

6.20E-1
141E+0

9.99E-3
1.50E-2

2.70E-3
3.90E-2

2.18E-1
1.95E+0
3.00E-1
2.40E-1

3.85E-3

7.44E-3
797E-1
8.05E-1
1.70E-1

9.29E-1
3.84E+0

4.00E-6
9.25E+1

mult-Si
wafer, at
plant

APAC

ooceonoose

2.08E+1
4.00E+0

164E+2

1.02E+0

6.20E-1
1.41E+0

4.08E-2
1.50E-2

2.70E-3
3.90E-2

2.18E-1
1.95E+0
3.00E-1
2.40E-1

3.85E-3

7.44E-3
7.97E-1
8.05E-1
1.70E-1

8.46E-1
3.86E+0

4.00E-6
7.49E+1

2.95E-2

2.95E-2
111E-2
111E-2

+$

single-Si
wafer,
photovolt
aics, at
plant

o

cooroocoocoodo

257E+1

4.00E+0
6.00E-3
1.80E+1

1.58E+0

6.20E-1
141E+0

9.99E-3
150E-2

2.70E-3
3.90E-2
218E-1
1.95E+0
3.00E-1
2.40E-1

2.00E-3

7.44E-3
7.97E-1
8.05E-1
1.10E-1

9.29E-1
3.84E+0

4.00E-6
9.25E+1

multi-Si
wafer, at
plant

o

ocrcocoocoococo3o

2.08E+1

4.00E+0
1.64E+2

1.02E+0

6.20E-1
1.41E+0

4.08E-2
1.50E-2

2.70E-3
3.90E-2
2.18E-1
1.95E+0
3.00E-1
2.40E-1

3.85E-3

7.44E-3
7.97E-1
8.05E-1
1.70E-1

8.46E-1
3.86E+0

4.00E-6
7.49E+1

UncertaintyType

StandardDeviation95%
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1.07
1.07
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3.06
3.06
158
3.06
5.07
5.07
5.07
158
158
159
159
159
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GeneralComment

(3,4,1,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)

(34,1,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(3,4,1,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(3,4,1,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)

(1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(3,4,2,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)

(1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)

(1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)

(1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)

(1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)

(3,4,2,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(3,4,2,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)

(1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(5:4,1,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)

(1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(2.2,1,1,1 na); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(3,4,33,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(4,4,33,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(4,4,33,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)

(2,4,1,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(2,4,1,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(4,5.na,na,na,na); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(4,5.na,na,na,na); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)

(1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(34,1,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(2,4,1,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(2,4,1,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)

(2,4,2.3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(2,4,2.3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(2,4,1,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(2,4,2,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(2,4,2,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(2,4,2,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(2,4,2.3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(2,4,1,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(2,4,1,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(3,4,2,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(3,4,2,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
(3,4,2,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)
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multi-Si wafer, at regional storage RER
single-Si wafer, photowltaics, at regional RER
storage
multi-Si wafer, at regional storage us
single-Si wafer, photowltaics, at regional us
storage
multi-Si wafer, at regional storage APAC
single-Si wafer, photowoltaics, at regional
stu?age P ° e
modules multi-Si wafer, at plant RER
single-Si wafer, photowltaics, at plant RER
multi-Si wafer, at plant CN
single-Si wafer, photowltaics, at plant CN
multi-Si wafer, at plant us
single-Si wafer, photowltaics, at plant us
multi-Si wafer, at plant APAC
single-Si wafer, photowltaics, at plant APAC
transport transport, trans oceanic freight ship OCE
transport, freight, rail RER
transport, lorry >16t, fleet average RER
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o e inglesi 25
single-Si multi-Si single-Si multi-Si single-Si 5 g <
wafer, wafer, watfer, €283
5 wafer, at " wafer, at 5 =2 a
N N pl . & & 2 GeneralComment
. regional . regional . 3T S
atregional atregional atregional o £ =
storage storage c8w
storage storage storage S 0
RER us us APAC APAC
0 0 0 0 0
m2 m2 m2 m2 m2
0 0 0 0 0
1 0 0 0 0
0 1 0 0 0
0 0 1 0 0
0 0 0 1 0
0 0 0 0 1
- - - - - 1 156 (51,1,1,1,5); Market shares European wafers
8.88E-1 - - - - 1 156 (51,1,1,1,5); Market shares European wafers
- 6.62E-1 - 2.66E-1 - 1 156 (51,1,1,1,5); Market shares Chinese wafers
1.12E-1 - 6.62E-1 - 2.66E-1 1 156 (51,1,1,1,5); Market shares Chinese wafers
- 3.38E-1 - - - 1 156 (51,1,1,15); Market shares US wafers
- - 3.38E-1 - - 1 156 (51,1,1,15); Market shares US wafers
- - - 7.34E-1 - 1 156 (51,1,1,1,5); Market shares APAC wafers
- - - - 7.34E-1 1 156 (51,1,1,1,5); Market shares APAC wafers
(4,5,na,na,na,na); Import of modules from CN-
2.23E+0 137E+1 1.37E+1 1.22E+0 1.22E+0 1 2.09 EU: 19994 km, CN-US: 20755 km, CN-APAC
4584 km
2.00E-1 2.00E-1 2.00E-1 2.00E-1 2.00E-1 1 2.09 (45,na,nanana); Standard distance 200km
5.00E-2 5.00E-2 5.00E-2 5.00E-2 5.00E-2 1 2.09 (45,na,nanana); Standard distance 50km
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§ & _ phowwlaic phoiowlaic phoiovalmic photovoliaic 5§
Name. & S E cellsinglesi cel,mult-Si, cell single-Si, cell, muli-Si, § E GeneralComment
3 3 aplnaplnt aplan a5 S
] 5 2
£ c i
Location o o us us
InfrastuctureProcess o o o o
Unit m2 m2 m2 m2
photovoltaic cell, mult-Si, atplant oN 0 m [) 1 [) [)
photovoltaic cell, single-Si, atplant oN 0 m2 1 ) o o
photovoltaic cell, muli-Si, atplant Us 0 m o o o 1
photovoltaic cell, single-Si, atplant Us 0 m o o 1 o
photovoltaic cell, muli-Si, atplant ApAC 0 m2 o o o o
photovoltaic cell, single-Si, atplant ApAc 0 me2 o o o o
product photovoltaic cell, single-Si, atplant RER 0 m2 o o o o
photovoltaic cell, muli-Si, atplant RER 0 m2 o o o o
photovoltaic cell, ibbon-Si, atplant RER 0 m2 o o o o
":j;""‘”' " Water, cooling, unspecified natural origin - - m3 1 107 (12.1,1,13) de Wild-Scholten (2014) Life Cycle Assessment of Photowoltaics Status 2011, Part 1 Data Collection (Table 30,31)
ap water, atuser RER 0 kg L71E2  251E+2  171E+2  251E+2 1 107 (L211.13) de Wild-Scholien (2014)Life Cycle Assessment of Photoiwliaics Status 2011, Part 1 Data Collection (Table 20.31)
technosphere ;‘;‘"‘“‘y' medium wltage, production ENTSO,at ¢\ rs6, o B B B B 1 107 (12..1.3);de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)
technosphere  electiciy medium voltage, atgrid ON 0 kWh LaMEM  144En E 1 107 (1211.13) de Wild-Scholien (2014)Life Cycle Assessment of Phototwliaics Status 2011, Part 1 Data Collection (Table 20.31)
technosphere  electicity medium voltage, atgrid Us o kwh 144E41  144E+1 1 107 (121113)de Wild-Schollen (2014)Life Cycle Assessment of Phototoliaics Status 2011, Part 1 Data Colleciion (Table 20.31)
technosphere  electicity medium voltage, atgrid P 0 kuh E E 1 107 (1211.13)de Wild-Scholien (2014)Life Cycle Assessment of Phototwliaics Status 2011, Part 1 Data Collection (Table 20.31)
::Sg:\"f“' IEDEENEREER e 5 o emEe 24761 6.08E-2 247E1 1 107 (12..113);de Wild-Scholien (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)
“9";&;‘]”" SRS g g g B 27063 B 270E3 1 107 (12.1.113);de Wild-Scholien (2014) Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collection (Table 30,31)
infrastructure phototwltaic cell factory DE 1 unt 400E7  400E7  400E7  400E7 1 300 (12.1113)deWild-Scholien (2014)Life Cycle Assessmentof Photowliaics Status 2011, Part 1 Data Collecton (Table 30,31)
wafers muli-Siwafer, at egional storage RER 0 m2 1 300 (121.1.13) de Wild-Scholien (2014)Life Cycle Assessment of Phototwliaics Status 2011, Part 1 Data Collection (Table 20.31)
Single-Si wafer, photovoliaics, at regional sorage.  RER 0 m2 - - - - 1 300 (121.1.13) de Wild-Scholien (2014)Life Cycle Assessment of Phototoliaics Status 2011, Part 1 Data Colleciion (Table 20.31)
muti-Si wafer,ribbon, at plant RER 0 m2 E E E E 1 107 (1211.13) de Wild-Scholien (2014)Life Cycle Assessment of Phototoliaics Status 2011, Part 1 Data Collection (Table 20.31)
multi-Si wafer, at plant cN 0 m2 7 104E+0 - - 1 107 (121.1.13);de Wild-Scholten (2014) Life Cydle Assessment of Photowoltaics Status 2011, Part 1 Data Collection (Table 30,31)
Single-Si wafer, photovoliaics, at plant oN 0 m27 1m3E0 E 1 107 (121.1.13) de Wild-Scholien (2014)Life Cycle Assessment of Phototoliaics Status 2011, Part 1 Data Collection (Table 20.31)
muti-Si wafer, at regional storage uUs 0 m - E - 104E+0 1 300 (121.1.13)de Wild-Scholien (2014)Life Cycle Assessment of Phototoliaics Siatus 2011, Part 1 Data Collection (Table 20.31)
Single-Si wafer, photovoliacs, at egional sorage ~ US 0 m2 7 - T - 103E+0 1 300 (121.1.13) de Wild-Scholien (2014)Life Cycle Assessment of Phototwliaics Status 2011, Part 1 Data Colleciion (Table 20.31)
muti-Si wafer, at regional storage pAC 0 m2 E E E 1 300 (121.1.13) de Wild-Scholien (2014)Life Cycle Assessment of Phototoliaics Status 2011, Part 1 Data Collection (Table 20.31)
Single-Si wafer, photovoliaics, at regional storage  APAC 0 m2 - 1 300 (121.1.13) de Wild-Scholien (2014)Life Cycle Assessment of Phototwliaics Status 2011, Part 1 Data Collection (Table 20.31)
materials metallzation paste, ront side, at plant RER 0 kg  S75E3 91263 57583 04263 1 107 (L21.1.13)deWild-Schollen (2014)Life Cycle Assessment of Phototoliaics Siatus 2011, Part 1 Data Collection (Table 20.31)
metalization paste, back side, at lant RER 0 kg  3B4E3  5MEI  3BEI 5343 1 107 (L211.13)de Wild-Schollen (2014)Life Cycle Assessment of Phototoliaics Siatus 2011, Part 1 Data Collection (Table 20.31)
metalizaton paste, back side, aluminium, atplant  RER 0 kg  559E2  596E2  559E2 5962 1 107 (12.1113)deWild-Scholien (2014)Life Cycle Assessmentof Photowlaics Status 2011, Part 1 Data Collection (Table 30,31)
chemicals ammonia, liquid, atregional storehouse. RER 0 kg  219E2  BS2E3  219E2  B923 1 107 (L211.13)deWild-Schollen (2014)Life Cycle Assessment of Phototwliaics Siatus 2011, Part 1 Data Collection (Table 20.31)
z:;""““ CE IR TS 5 g g B 8.63E3 B 863E3 1 107 (12.1,1.13), de Wild-Scholien (2014) Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collection (Table 30,31)
phosphon chioride, at plant RER 0 kg L3E2  27E2 1332 27482 1 107 (1211.13)de Wild-Schollen (2014)Life Cycle Assessment of Photovoliaics Siatus 2011, Part 1 Data Collection (Table 20.31)
fitanium dioxide, production mix at plant RER 0 kg 1 107 (121.1.13) de Wild-Scholien (2014)Life Cycle Assessment of Phototoliaics Status 2011, Part 1 Data Collection (Table 20.31)
ethanol from ethylene, at plant RER 0 kg - - - - 1 107 (1211.13)de Wild-Scholien (2014)Life Cycle Assessment of Phototoliaics Status 2011, Part 1 Data Collection (Table 20.31)
isopropanol, at plant RER 0 kg  L77E1  BIOE4 17781  BAOE4 1 107 (L21.1.13)deWild-Schollen (2014)Life Cycle Assessment of Phototoliaics Status 2011, Part 1 Data Colleciion (Table 20.31)
Solvents, organic, unspecified, atplant GO 0 g 113E2 E 1132 1 107 (121113)de Wild-Scholien (2014)Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collecton (Table 30,31)
silicone product. at plant RER 0 kg - - - 1 107 (121.1.13) de Wild-Scholien (2014)Life Cycle Assessment of Phototoliaics Status 2011, Part 1 Data Collection (Table 20.31)
Sodium silicate, spray powder 80%, at plant RER 0 g E E E 1 107 (121.1.13) de Wild-Scholien (2014)Life Cycle Assessment of Phototoliaics Status 2011, Part 1 Data Collection (Table 20.31)
calcium chioride, CaCl2, atregional storage cH 0 kg E 31sE2 E 315E2 1 107 (12.1113)de Wild-Scholien (2014)Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collecton (Table 30.31)
acetic acid, 98% in H20, at plant RER 0 kg - 1 107 (121.1.13) de Wild-Scholien (2014)Life Cycle Assessment of Phototoliaics Status 2011, Part 1 Data Colleciion (Table 20.31)
hydrochloricacid, 30% in H20, atplant RER 0 kg  629E4  BSOE3  629E4  BSOE3 1 107 (L21.1.13) deWild-Schollen (2014)Life Cycle Assessment of Photovoliaics Siatus 2011, Part 1 Data Collection (Table 20.31)
hydrogen fluoride, at plant GLO 0 kg  645E4 4031 64584 4031 1 107 (L21.1.13)deWild-Schollen (2014)Life Cycle Assessment of Photovwliaics Siatus 2011, Part 1 Data Collection (Table 20.31)
niric acid, 509% n H20, atplant RER 0 kg 2931 - 2931 1 107 (12.1113) de Wild-Scholien (2014)Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collecton (Table 30.31)
2::’“ hydroxide, 50% in H20,production mix.at  peg o g GoaE1  707E2  604E1  7O07E2 1 107 (12.1,113)de Wild-Schollen (2014) Life Cycle Assessment of Photovoltaics Stats 2011, Part 1 Data Collection (Table 30,31)
lime, hydrated, packed, atplant CH 0 kg 1512  21BE1  151E2 2181 1 107 (12.1.113)deWild-Scholien (2014)Life Cycle Assessment of Photovoliaics Staius 2011, Part 1 Data Collecton (Table 30,31)
hydrogen peroside, 509 in H20, at plant RER 0 kg 45264 - 45264 1 107 (12.1113);deWild-Scholien (2014)Life Cycle Assessmentof Photowliaics Status 2011 Part 1 Data Collection (Table 20,31)
sulphuric acid, liquid, atplant RER 0 kg - L0IE1 - L0IE1 1 107 (12.1113)de Wild-Scholien (2014)Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Colecton (Table 30,31)
refrigerant R134a, at plant RER 0 kg 31265 27385  312E5 2735 1 107 (L21.1.13)de Wild-Schokien (2014)Life Cycle Assessment of Phototwliaics Status 2011, Part 1 Data Colleciion (Table 20.31)
potassium hydroxide, atregional storage RER 0 kg 300E2 - 300E2 1 107 (12.1113) de Wild-Scholien (2014)Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collecton (Table 30,31)
ammonium sulphate, as N, atregional storehouse  RER 0 kg - 21082 - 21062 1 107 (12.1113)de Wild-Scholien (2014)Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Colecton (Table 30,31)
gases argon, liuid, atplant RER 0 kg - - 1 107 (1211.13)de Wild-Scholien (2014)Life Cycle Assessment of Phototwliaics Status 2011, Part 1 Data Collection (Table 20.31)
oxygen, liquid, at plant RER 0 kg - 82263 - 822E3 1 107 (121113)de Wild-Scholien (2014)Life Cycle Assessment of Photowliaics Status 2011, Part 1 Data Collection (Table 30,31)
nirogen, liquid, atplant RER 0 kg  LISE  1356+0 115640  135E+0 1 107 (L21..13)deWild-Schollen (2014)Life Cycle Assessment of Photovwliaics Siatus 2011, Part 1 Data Collecion (Table 20.31)
enafluoroethylene, atplant RER 0 kg - - - - 1 107 (1211.13) de Wild-Scholien (2014)Life Cycle Assessment of Phototoliaics Status 2011, Part 1 Data Collection (Table 20.31)
silicon tetrahydride, atplant RER 0 kg  291E3 26163  201E3 26163 1 107 (L21.1.13)de Wild-Scholien (2014)Life Cycle Assessment of Phototwliaics Status 2011, Part 1 Data Collection (Table 20.31)
packaging polysrene, expandable, atplant RER 0 kg 1 107 (121.1.13) de Wild-Schollen (2014)Life Cycle Assessment of Phototoliaics Status 2011, Part 1 Data Collection (Table 20.31)
ransport, lorry >16t fleet average RER 0 tm  274E1 5281 274E1 52261 1 209 (45nananana)ideWild-Scholien (2014)Life Cycle Status 2011, Part 1 Data Collection (Table 30,31)
ransport reight,rai RER 0 tm 1S2E40  394E1 152640  394E-1 1 209 (45nananana)ideWild-Scholien (2014)Life Cycle Status 2011, Part 1 Data Collection (Table 30,31)
water, completely sofiened, atplant RER 0 kg E E E E 1 107 (1211.13) de Wild-Scholien (2014)Life Cycle Assessment of Phototwliaics Status 2011, Part 1 Data Collection (Table 20.31)
::22:5‘3’5‘:”3”'““““" QEEOEEIET @ gp  amEd 7.89E2 159E-1 789E-2 1 107 (12.1.113);de Wild-Scholien (2014) Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collection (Table 30,31)
diposal wese S walerod, O OAMWERLO g pumEw  274E0 2390 ATAEO 1 107 (121LL3de Wil Scholen 0L i Cyde Assessmentof Proplais Sas 201 Pr L Data olecio (Tale 3031
CEE LB (DTN CH 0 kg 17281  108E2  172E1  108E2 1 107 (12.1113)deWild-Scholien (2014)Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collecton (Table 30,31)
hazardous waste incineration
ransport, ransoceanc reight ship OCE 0 tm  30sE2 - 306E2 - 1 200 (121.1.13) de Wild-Scholten (2014)Life Cycle Assessment of Phototwliaics Staius 2011, Part 1 Data Collection (Table 20.31)
emission ar,
high population Heat, waste - - W 5I8Ed SIBEMl  SABE4l 5188+l 1 107 (1211.3) deWild-Schollen (2014)Life Cycle Assessment of Photooliaics Siatus 2011, Part 1 Data Collection (Table 30.31)
density
Auminium - -\ TmE6  77Es 7736 7736 1 500 (1211.13) deWid-Schollen (2014)Life Cycle Assessment of Photowoliaics Siatus 2011, Part 1 Data Collection (Table 30.31)
Ethane, hexafiuoro-, HFC-116 S - 1 151 (1211.13) de Wild-Scholien (2014)Life Cycle Assessment of Phototoliaics Status 2011, Part 1 Data Collection (Table 20.31)
Hydrogen chloride - - - - - - 1 151 (1211.13) de Wild-Scholien (2014)Life Cycle Assessment of Phototwliaics Status 2011, Part 1 Data Collection (Table 20.31)
Hydrogen fluoride - - kg 13E4  GWE4 13864 6904 1 151 (1211.3) deWild-Schollen (2014)Life Cycle Assessment of Photowoliaics Siatus 2011, Part 1 Data Colleciion (Table 30.31)
Lead - - kg TmE6 776 77386 7736 1 500 (1211.13)deWid-Schollen (2014)Life Cycle Assessment of Photowoliaics Siatus 2011, Part 1 Data Collection (Table 20.31)
mm;\z’;?;:‘a"e \olatle organic compounds, g E E E E 1 151 (12113) de Wild-Scholien (2014) Life Cycle Assessment of Photovwliaics Status 2011, Part 1 Data Collection (Table 3031)
Nirogen oxides S - E E E E 1 161 (3433.15) de Wild-Scholten (2014)Life Cycle Assessment of Phototwliaics Status 2011, Part 1 Data Collection (Table 20.31)
Methane, etrafluoro-, R-14 - - E E E E 1 151 (1211.13) de Wild-Scholien (2014)Life Cycle Assessment of Phototwliaics Status 2011, Part 1 Data Collection (Table 20.31)
Partculates, < 2.5um S - - - - - 1 300 (121.1.13) de Wild-Scholien (2014)Life Cycle Assessment of Phototwliaics Status 2011, Part 1 Data Collection (Table 20.31)
Silicon - - kg 37E8  317E8 31788 3A7E8 1 500 (1211.3) deWild-Schollen (2014)Life Cycle Assessment of Photoioliaics Siatus 2011, Part 1 Data Colleciion (Table 20.31)
Sitver - - kg TmE6 776 77386 7736 1 500 (1211.3) deWid-Schollen (2014)Life Cycle Assessment of Photoioliaics Siatus 2011, Part 1 Data Collection (Table 30.31)
Sodium S 1 500 (121.1.13) de Wild-Scholen (2014)Life Cycle Assessment of Phototwliaics Status 2011, Part 1 Data Collection (Table 20.31)
Tin - - & TmE6 776 77386 7736 1 500 (1211.13) deWid-Schollen (2014)Life Cycle Assessment of Photooliaics Siatus 2011, Part 1 Data Collection (Table 20.31)
Ammonia - - kg 3735 52E4 3735 52264 1 121 (12.1113) deWild-Scholien (2014)Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)
Carbon dioside, fossil - - kg 167E1  682E1 16761 68261 1 107 (12.1113) deWild-Scholien (2014)Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collecton (Table 30.31)
Chlorine - - g 4BOES - 45085 - 1 151 (1211.13) de Wild-Scholien (2014)Life Cycle Assessment of Phototwliaics Status 2011, Part 1 Data Collection (Table 20.31)
Hydrogen - - kg L10E2  444E4  110E2 44484 1 151 (12.1113) deWild-Scholten (2014)Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30.31)
2-Propanol - - g 14E2 - 14762 1 151 (12.1.1.13) de Wild-Schollen (2014)Life Cycle Assessment of Phototwliaics Status 2011, Part 1 Data Colleciion (Table 20.31)
Acetaldehyde - - g emE4 - 633E4 - 1 151 (121113) de Wild-Scholien (2014)Life Cycle Assessment of Phototoliaics Status 2011, Part 1 Data Collection (Table 20.31)
Ethane, 1.1,1 2-etrafluoro-, HFC-134a - - kg 31265  273ES 31265 2735 1 151 (12.1113)de Wild-Scholien (2014)Life Cycle Assessmentof Photowliaics Status 2011, Part 1 Data Collection (Table 30,31)
Silicon - - kg 33]E4 1474 333E4 14764 1 500 (12.1113)deWild-Scholien (2014)Life Cycle Assessmentof Photowliaics Status 2011, Part 1 Data Collection (Table 30,31)
Silicon - - kg 2633  600E6  263E3  600E6 1 500 (12.1113)deWild-Scholien (2014)Life Cycle Assessmentof Photowliaics Status 2011, Part 1 Data Collection (Table 30,31)
NG onmete WREGTTCOMON®, g yxes  amEe 122 G54 1 151 (124110 dWitScholen COL)Lie e Asessmenf s s 2011, Pr s Colecton (sl 931)
Water - - kg L16E\l  596E0  L16Esl  596E0 1 151 (121113)deWild-Scholien (2014)Life Cycle Assessmentof Photowliaics Status 2011, Part 1 Data Collecton (Table 30,31)
Nitric acid — - 110E4 - 119E4 1 151 (12.1.113) de Wild-Scholien (2014)Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collecton (Table 30.31)
Nirogen oxides . - 12E2 - 12482 1 151 (12.1.113) de Wild-Scholien (2014)Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collecton (Table 30.31)
Nirogen oxides — - 364E3 - 36453 1 151 (L2.1.113) de Wild-Scholien (2014)Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collecton (Table 30,31)
Sodium, ion — - - - - 1 500 (12.1.1.13) de Wild-Scholten (2014) Life Cycle Assessment of Phototwliaics Status 2011, Part 1 Data Collection (Table 20.31)
Potassium, ion — - - - - 1 500 (12.1.1.13) de Wild-Scholten (2014)Life Cycle Assessment of Phototwliaics Status 2011, Part 1 Data Collection (Table 20.31)
Chloride . - - - - 1300 (12.1.1.13) de Wild-Scholten (2014) Life Cycle Assessment of Phototwliaics Status 2011, Part 1 Data Collection (Table 20.31)
Fluoride —— - - - - 1 151 (12.1.1.13) de Wild-Scholten (2014)Life Cycle Assessment of Phototwliaics Status 2011, Part 1 Data Collection (Table 20.31)
Phosphate E— - - - - 1 151 (12.11.13) de Wild-Scholen (2014)Life Cycle Assessment of Phototwliaics Status 2011, Part 1 Data Collection (Table 20.31)
Ammonium, ion —— - - - - 1 151 (12.1.1.13) de Wild-Scholten (2014)Life Cycle Assessment of Phototwliaics Status 2011, Part 1 Data Collection (Table 20.31)
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§ & _ phoowldc phoowlisic phoovoliaic photowalaic 5 5
Name & S 5 celsingesSi, cell, muliSi cellsingle-Si, cell, multi-Si, § g GeneralComment
33 apentaplnc aplanaipnt g £
§ 5%
£ |
= &
Location PAC Apnc RER RER
InfrastructureProcess o o o o
Unit m2 m2 m2 m2
photovoltaic cell, mult-Si atplant o 0 m [) [) [) [)
photovoltaic cell, single-Si, at plant oN 0 m o o o o
photovoltaic cell, mult-Si atplant Uus o me o o o o
photovoltaic cell, single-Si, at plant Us o m o ) o o
photovoltaic cell, mult-Si atplant APAC 0 m2 o 1 o o
photovoltaic cell, single-Si, at plant APAC 0 m2 1 o ) o
product photovoltaic cel, single-Si, at plant RER 0 m2 o o 1 o
photovoltaic cell, mult-Si, atplant RER 0 m2 o o o 1
photovoltaic cel, ribbon-Si,at plant RER 0 m2 o o o o
"'::""‘”' '™ Water, cooling, uns pecified natural origin - - m3 - - - 1 107 (1,2,1113); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)
ap water, atuser RER 0 kg 17iE+2  251Es2  171E+2  251E+2 1 107 (1211.3)de Wid-Scholten (2014) Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collection (Table 30,31)
technosphere  C1ec Y. medium wlage, production ENTSO, &l gnrsg o E E 144E41 14441 1 107 (121113)de Wild-Scholien (2014) Life Cycle Assessmentof Photovoltaics Status 2011, Part1 Data Collection (Table 30.31)
technosphere  electicity medium volage, at grid oN 0 kwh E E E E 1 107 (121.1.13) de Wid-Scholten (2014) Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collection (Table 30,31)
technosphere  electicity medium volage, at grid Us o kwh - - - - 1 107 (121.1.13) de Wid-Scholten (2014) Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collection (Table 30,31)
technosphere  electicity medium volage, at grid P 0 WWh  14Ed LaEA E E 1 107 (121.1.13) de Wid-Scholten (2014) Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collection (Table 30,31)
::;’0':\"“935' unedinipdbsriatiznaralo SO RN G (=) 24761 6.08E2 24761 1 107 (12.1.,13)de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part1 Data Collection (Table 30,31)
"‘f:;ﬁ“’:“]:”' Rediniidbstialipaceiavinon = SR B 27063 B 270E3 1 107 (12.1.1,13)deWild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part1 Data Collection (Table 30,31)
infrastructure phototwliaic cell factory DE 1 unt 400E7  400E7  400E7  400E7 1 300 (121.1.3)deWid-Scholten (2014)Life Cycle Assessment of Photovoliaics Status 2011, Part1 Data Collection (Table 30,31)
wafers muli-Siwaer, at egional storage RER 0 m2 - - - 104E+0 1 300 (1211.3);de Wid-Scholten (201) Life Cycle Assessmentof Photovoliaics Status 2011, Part 1 Data Collection (Table 30,31)
Single-Si wafer, photowoltaics, atregional storage  RER 0 m2 E E 103E40 - 1 300 (121.1.13) de Wid-Scholten (2014) Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collection (Table 30,31)
muti-Si waer,ribbon, atplant RER 0 m2 - - - - 1 107 (121.1.13) de Wild-Scholten (2014) Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collection (Table 30,31)
muki-Si wafer,at plant o 0 m E E E E 1 107 (121.1.13) de Wid-Scholten (2014) Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collection (Table 30,31)
Single-Si wafer, photowoltaics, atplant oN 0 m - - - - 1 107 (121.1.13) de Wild-Scholten (2014) Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collection (Table 30,31)
muti-Si wafer,at regional storage Us 0 m2 E E E E 1 300 (121.1.13) de Wid-Scholten (2014) Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collection (Table 30,31)
single-Si wafer, photowoltaics, atregional storage ~ US 0  m2 E E E E 1 300 (121.1.13) de Wid-Scholten (2014) Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collection (Table 30,31)
muti-Si wafer,at regional storage APAC 0 m2 - LosE - - 1 300 (121.1.13) de Wild-Scholten (2014) Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collection (Table 30,31)
Single-Si wafer, photowoltaics, atregional storage  APAC 0 m2  L03EYD - - - 1 300 (121.1.13) de Wid-Scholten (2014) Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collection (Table 30,31)
materials metallization paste, frontside, atplant RER 0 kg 57563 91264 57583  O42E3 1 107 (1211.3) deWid-Scholten (2014) Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collection (Table 30,31)
metallzation paste, back side, at plant RER 0 kg 384E3 53483  384E3 5343 1 107 (121.1.3)deWid-Scholten (2014) Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collection (Table 30,31)
metallization paste, back side, aluminium,atplant RER 0 kg  559E2  596E2  559E2  596E2 1 107 (121..13)de Wid-Scholten (2014) Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collection (Table 30,31)
chemicals ammonia, liquid, at regional storehouse. RER 0 kg 219E2  B92E3  219E2  B92E3 1 107 (1211.3);deWid-Scholten (2014) Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collection (Table 30,31)
;’:‘;""“”‘ el (Rt WHNEAA g @ i B 863E3 B 863E3 1 107 (12..1.13);de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)
phosphony chioride, at plant RER 0 kg 13382 27482  133E2  274E2 1 107 (1211.3) deWid-Scholten (2014) Lie Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collection (Table 30,31)
itanium dioxide, production mix,at plant RER 0 kg - - - - 1 107 (121.1.13) de Wild-Scholten (2014) Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collection (Table 30,31)
ethanol from ethylene, at plant RER 0 kg - E - - 1 107 (121.1.13) de Wid-Scholten (2014) Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collection (Table 30,31)
isopropanol,at plant RER 0 kg 17781  BI0E4 L7781  BIOE4 1 107 (121.1.3)deWid-Scholten (2014) Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collection (Table 30,31)
solvents, organic, unspecified, a plant GO 0 kg E 1132 E 11322 1 107 (121.1.13)de Wild-Scholten (2014) Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collection (Table 30,31)
silicone product,at plant RER 0 kg - - - - 1 107 (121.1.13) de Wid-Scholten (2014) Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collection (Table 30,31)
sodium silcate, spraypowder 80% atplant RER 0 kg E E E E 1 107 (121.1.13) de Wid-Scholten (2014) Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collection (Table 30,31)
calcium chioride, CaCI2, at regional storage. cH 0 kg E 31sE2 E 315E2 1 107 (121.1.13)de Wild-Scholten (2014) Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collection (Table 30,31)
acetic acid, 98% in H20, at plant RER 0 kg - - - - 1 107 (121.1.13) de Wild-Scholten (2014) Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collection (Table 30,31)
hydrochloric acid, 30% in H20, at plant RER 0 kg 629E4  BS9E3  620E4  BS9E3 1 107 (121.1.3)deWid-Scholten (2014) Life Cycle Assessment of Photovoliaics Status 2011, Part1 Data Collection (Table 30,31)
hydrogen fluoride, atplant GLO 0 kg  645E4 4031  645E4  403E1 1 107 (121.1.3)deWid-Scholten (2014) Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collection (Table 30,31)
niic acid, 50% in H20, atplant RER 0 kg - 2931 - 293E1 1 107 (121.1.13)de Wild-Scholten (2014) Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collection (Table 30,31)
;f:"‘:"“ (s SNER NG S pm @ m gomEn 70762 6.04E1 707E2 1 107 (12.1.1,13)de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part1 Data Collection (Table 30,31)
lime, hydrated, packed, at plant CH 0 kg 1512 2181  151E2 2181 1 107 (121..13) de Wid-Scholten (2014) Life Cycle Assessment of Photovliaics Status 2011, Part 1 Daia Collection (Table 30,31)
hydrogen peroside, 5096 n H20, at plant RER 0 kg - 45264 - 45264 1 107 (12.1,113):de Wild-Scholien (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 20.31)
sulphuric acid, liquid, atplant RER 0 kg - 101E1 - 101E1 1 107 (1211.13)de Wid-Scholten (2014) Lile Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collection (Table 30,31)
refrigerant R134a, at plant RER 0 kg 31265 2735 31265 27385 1 107 (121.1.3)de Wid-Scholten (2014) Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collection (Table 30,31)
potassium hydroxide, atregional storage RER 0 kg - 300E2 - 300E2 1 107 (121.1.13)de Wild-Scholten (2014) Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collection (Table 30,31)
ammonium sulphate, as N, atregional storehouse  RER 0 kg - 21062 - 210E2 1 107 (1211.13)de Wild-Scholten (2014) Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collection (Table 30,31)
gases argon, liquid, at plant RER 0 kg E - E - 1 107 (121.1.13) de Wid-Scholten (2014) Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collection (Table 30,31)
oxgen, liquid,at plant RER 0 kg - 82263 - 82283 1 107 (121,113);de Wild-Scholien (2014) Life Cycle Assessment of Photovol aics Saius 2011, Part 1 Data Collection (Table 30.31)
nitogen, liquid, atplant RER 0 kg  1ISE+0  135E+0  115E+0  135E+0 1 107 (121.1.3);deWid-Scholten (2014)Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collection (Table 30,31)
tetafiuoroethyiene, at plant RER 0 kg - - - - 1 107 (121.1.13) de Wid-Scholten (2014) Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collection (Table 30,31)
silicon tetrahydride, atplant RER 0 kg 291E3 26183 2013  261E3 1 107 (121.1.3)de Wid-Scholten (2014) Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collection (Table 30,31)
packaging polysrene, expandable, at plant RER 0 kg - - - - 1 107 (121.1.13) de Wid-Scholten (2014) Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collection (Table 30,31)
ransport lorry>16t, fleet average. RER 0 tm 2741 52261  274E1 52261 1 209 (45nananana):de Wid-Scholien (2014) Life Cycle Assessment of Phototoliaics Status 2011, Part 1 Daia Collection (Table 30.31)
ransport freight,rai RER 0 tm 1526+0 39481  1528+0  394E1 1 209 (45nananana):de Wid-Scholien (2014) Life Cycle Assessment of Phototoliaics Status 2011, Part 1 Daia Collection (Table 30.31)
water, completely softened, atplant RER 0 kg E E E E 1 107 (1211.13) de Wid-Scholten (2014) Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collection (Table 30,31)
::22:::‘5’::” PEUECIELOIEIET o 5 g agEa 789E2 150E1 789E2 1 107 (12.1.1,13)de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part1 Data Collection (Table 30,31)
disposal, waste, S waferprod, inorg, 0% waler, o oy o g 33«0 274B40 233840 274E40 1 107 (121113) de Wild-Scholien (2014) Lie Cycle Assessmentof Photovoliaics Siats 2011, Part 1 Data Collection (Table 30.31)
residual material fandfil
e M B e, FUSICEHD CH 0 kg 17261  108E2 17281 1082 1 107 (121.1.13)de Wid-Scholten (2014)Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collection (Table 30,31)
hazardous waste indineration
ransport ransoceanic reightship OCE 0 m  306E2 - 306E2 - 1 200 (1211.13) de Wid-Scholten (2014) Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collection (Table 30,31)
emission ar,
high population Heat, waste - - W 5184 5I8EA 5IBEYl 5484l 1 107 (12.1113)deWild-Scholien (2014) Life Cycle Assessmentof Photovoltaics Status 2011, Part1 Data Collection (Table 30.31)
Auminium - - kg 7736 7736 7736 77386 1 500 (12.1113)deWid-Scholien (2014) Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collection (Table 30.31)
Ethane, hexafiuoro-, HFC-116 B - - - - 1 151 (121.1.13) de Wid-Scholten (2014) Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collection (Table 30,31)
Hydrogen chloride —— - - - - 1 151 (121.1.13) de Wid-Scholten (2014) Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collection (Table 30,31)
Hydrogen fiuoride - - kg 138E4  6S0E4  L3BE4  6O0E4 1 151 (12.1113)deWid-Scholien (2014) Life Cycle Assessmentof Photovoliaics Status 2011, Part 1 Data Collection (Table 30.31)
Lead - - kg 7736 7736 7736 77386 1 500 (12.1113)deWid-Scholien (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30.31)
EMWDS‘;";';:‘;‘:‘““ CHDEFREEMERS, oy B B B B 1 151 (12.1.,13) de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part1 Data Collection (Table 30,31)
Nirogen oxides - E E E E 1 161 (3433.5); de Wid-Scholten (2014) Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collection (Table 30,31)
Methane, erafluoro-, R-14 —— - - - - 1 151 (121.1.13) de Wid-Scholten (2014) Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collection (Table 30,31)
Partculates, < 25 um B E E E E 1 300 (121.1.13) de Wild-Scholten (2014) Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collection (Table 30,31)
Silicon - - kg 317E8 31768 31768 3A7E8 1 500 (12.1113)deWid-Scholien (2014) Life Cycle Assessmentof Photovoliaics Status 2011, Part 1 Data Collection (Table 30.31)
Sitver - - kg 7736 7736 7736 77386 1 500 (12.1113) deWid-Scholien (2014) Life Cycle Assessmentof Photovoliaics Status 2011, Part 1 Data Collection (Table 30.31)
Sodium B - - - - 1 500 (121.1.13) de Wild-Scholten (2014) Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collection (Table 30,31)
Tin - - kg 7736 7736 7736 77386 1 500 (12.1113) deWid-Scholien (2014) Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collection (Table 30.31)
Ammonia - - kg 373E5  52E4  373ES 52264 1 121 (12.11,13) deWild-Scholien (2014)Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 20.31)
Carbon dioside, fossil - - kg 167E1 68261  L67EL1  682E1 1 107 (L2.1113) deWild-Scholien (2014)Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 20.31)
Chiorine - - kg 4s0ES - 460ES - 1 151 (121.1.13) de Wild-Scholten (2014) Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collection (Table 30,31)
Hydrogen - - kg 110E2  444E4  L10E2  444E4 1 151 (12.11,13) de Wild-Scholien (2014)Life Cycle Assessment of Photovoliaics Status 2011, Part1 Data Collection (Table 20.31)
2-Propanol - - kg 147E2 - LaE2 - 1 151 (121.1.13) de Wild-Scholten (2014) Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collection (Table 30,31)
Acetaldehyde - - kg 634 - 633E4 - 1 151 (1211.13) de Wild-Scholten (2014) Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collection (Table 30,31)
Ethane, 1.1,1 2-tetrafluoro-, HFC-134a - - kg 31265 2735 31265 273E5 1 151 (1211,13) de Wild-Scholien (2014) Life Cycle Assessment of Photovoltaics Siatus 2011, Part 1 Data Collection (Table 20.31)
silicon - - kg 333E4 14764 3BE4  147E4 1 500 (1211,13)de Wild-Scholien (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 20.31)
Silicon - - kg 263E3  600E6  263E3  6O0E6 1 500 (121113)deWild-Scholien (2014)Life Cycle Assessment of Photovoliaics Siatus 2011, Part1 Data Collection (Table 20.31)
WG ot U OSSO, g jages  asmes  1mE2  GSIEE 1 151 (124112) de W khole (058 Crle Asessment il Sats 01, oD Callckon (Tt 031
Water - - kg LI6Esl  59EW  LI6E!l  596E0 1 151 (12.11,13) de Wild-Scholien (2014)Life Cycle Assessment of Photovoliaics Siatus 2011, Part1 Data Collection (Table 20.31)
Nitric acid - -k - 119E4 - 119E4 1 151 (121.1.13)de Wid-Scholten (2014) Lile Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collection (Table 30,31)
Nirogen oxides -k - 12682 - 124E2 1 151 (1211.13)de Wild-Scholten (2014) Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collection (Table 30,31)
Nirogen oxides - -k - 364E3 - 364E3 1 151 (121.1.13) de Wild-Scholten (2014) Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collection (Table 30,31)
Sodium, ion -k - - - - 1 500 (121..13) de Wid-Scholten (2014) Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collection (Table 30,31)
Potassium, ion -k - - - - 1 500 (121..13) de Wid-Scholten (2014) Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collection (Table 30,31)
Chioride -k - - - - 1 300 (121.1.13) de Wid-Scholten (2014) Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collection (Table 30,31)
Fluoride -k - - - - 1 151 (121..13) de Wild-Scholten (2014) Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collection (Table 30,31)
Phosphate -k - - - - 1 151 (121.1.13) de Wild-Scholten (2014) Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collection (Table 30,31)
Ammonium, ion -k - - - - 1 151 (121..13) de Wild-Scholten (2014) Life Cycle Assessment of Photovoliaics Status 2011, Part 1 Data Collection (Table 30,31)
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technosphere

infrastructure

cells

materials

Name

Location

InfrastructureProcess

Unit
photowoltaic panel, multi-Si, at plant
photowoltaic panel, single-Si, at plant
photowoltaic laminate, multi-Si, at plant
photowoltaic laminate, single-Si, at plant
photowoltaic panel, multi-Si, at plant
photowoltaic panel, single-Si, at plant
photowoltaic laminate, multi-Si, at plant
photowoltaic laminate, single-Si, at plant
photowoltaic panel, multi-Si, at plant
photowoltaic panel, single-Si, at plant
photowoltaic laminate, multi-Si, at plant
photowoltaic laminate, single-Si, at plant
photowoltaic laminate, single-Si, at plant
photowoltaic panel, single-Si, at plant
photowoltaic laminate, multi-Si, at plant
photowoltaic panel, multi-Si, at plant
photowoltaic laminate, ribbon-Si, at plant
photowoltaic panel, ribbon-Si, at plant
electricity, medium voltage, production
ENTSO, at grid
electricity, medium voltage, at grid
electricity, medium voltage, at grid
electricity, medium voltage, at grid
natural gas, bumed in industrial furnace
low-NOx>100kW
diesel, burned in building machine
photowoltaic panel factory
tap water, at user
tempering, flat glass
wire drawing, copper
photowoltaic cell, multi-Si, at plant
photowoltaic cell, single-Si, at plant
photowoltaic cell, ribbon-Si, at plant
photowoltaic cell, multi-Si, at plant
photowoltaic cell, single-Si, at plant
photowoltaic cell, multi-Si, at plant
photowoltaic cell, single-Si, at plant
photowoltaic cell, multi-Si, at plant
photowoltaic cell, single-Si, at plant
aluminium alloy, AIMg3, at plant
nickel, 99.5%, at plant
brazing solder, cadmium free, at plant
tin, at regional storage
lead, at regional storage
siler, at regional storage
diode, unspecified, at plant
polyethylene, HDPE, granulate, at plant
solar glass, low-iron, atregional storage
copper, at regional storage
glass fibre reinforced plastic, polyamide,
injection moulding, at plant
ethyhinylacetate, foil, at plant
polyinytfiuoride film, at plant
polyethylene terephthalate, granulate,
amorphous, at plant
silicone product, atplant

awsiliary acetone, liquid, at plant

materials

methanol, at regional storage
\inyl acetate, at plant

lubricating ol at plant

corrugated board, mixed fibre, single wall,
atplant

1-propanol, at plant

EUR-flat pallet

hydrogen fluoride, at plant

isopropanol, at plant

potassium hydroxide, at regional storage
soap, at plant

transport trans port, lorry >16t, fleet average

disposal

emission air

trans port, freight, rail
disposal, municipal solid waste, 22.9%
water, to municipal incineration

disposal, polyvinyifluoride, 0.2% water, to
municipal incineration

disposal, plastics, mixture, 15.3% water, to
municipal incineration

disposal, used mineral oil, 10% water, to
hazardous waste incineration

treatment, sewage, from residence, to
wastewater treatment, class 2

Heat, waste

trans port, transoceanic freight ship.

trans port, aircraft, freight

NMVOC, non-methane wlatile organic
compounds, unspecified origin

Carbon dioxide, fossil

Location

OCE
RER

InfrastructureProcess
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Unit

$& +

photovoltaic  photovoltaic
panel, single- panel, mutti-

si, atplant

o}
z

~

cooccococococooccoocokrolm

3.73E+0

213E+0
1.29E-2
7.25E-4

2.81E-3
2.38E-2
881E+0
1.03E-1
2.95E-1
8.75E-1
112E-1
3.46E-1
1.22E-1

7.63E-1

1.59E-2
5.00E-2
6.24E-2
147E-4
5.14E-2
1.16E-2
585E+0
425E+1

3.00E-2
112E-1
164E+0
161E-3

5.03E-3
134E+1

8.06E-3
2.18E-2

Si,atplant

7.63E-1

159E-2
5.00E-2
6.24E-2
147E-4
5.14E-2
1.16E-2
5.85E+0
4.25E+1

3.00E-2
11261
1.64E+0
161E-3

5.03E-3
1.34E+1

8.06E-3
2.18E-2

4/ 5

photovoltaic  photovoltaic

minate,
single-Si, at
plant

o}
z

~

cococcococococooccoorooodRm

7.63E-1

1.59E-2
5.00E-2
6.24E-2
147E-4
5.14E-2
1.16E-2
5.64E+0
4.12E+1

3.00E-2
112E-1
1.64E+0
161E-3

5.03E-3
1.34E+1

8.06E-3
2.18E-2

laminate,
multi-Si, at
plant

o}
z

~

cooccococcocooccoooroodRm

7.63E-1

159E-2
5.00E-2
6.24E-2
147E-4
5.14E-2
116E-2
5.64E+0
4.12E+1

3.00E-2
11261
1.64E+0
161E-3

5.03E-3
1.34E+1

8.06E-3
2.18E-2

UncertaintyType
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GeneralComment

StandardDeviation95%

114 (33,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

114 (33,1,1,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
1.14 (33,1,1,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
114 (33,1,1,13): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

114 (33,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

1.29 (34,33,1,5): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
302 (14,13,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
113 (14,13,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
113 (14,13,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
113 (14,13,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
113 (14,13,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
113 (14,13,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
113 (14,13,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
113 (14,13,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
113 (14,13,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
113 (14,13,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
113 (14,13,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
113 (14,13,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
113 (14,13,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
113 (14,13,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
113 (14,13,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
113 (14,13,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
1.29 (34,33,1,5): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
1.29 (34,33,1,5): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
1.29 (34,33,1,5): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
129 (34,33,1,5): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
1.29 (34,33,1,5): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
1.24 (14,1333): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
113 (14,13,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

113 (14,13,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

113 (14,13,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
113 (14,13,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
113 (14,13,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
113 (14,13,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
113 (14,13,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
113 (14,13,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
113 (1.4,13,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
113 (14,13,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
113 (14,13,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
113 (14,13,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
1.29 (34,33,1,5): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
1.29 (34,33,1,5): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
1.29 (34,33,1,5): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
1.29 (34,33,1,5): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
1.29 (34,33,1,5): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
209 (4,5,na,nanana); Standard distance 100km, cells 500km

209 (4,5,na,nanana); Standard distance 600km

113 (14,13,1,3); Asema (personal communication) 2007, production waste

113 (14,13,1,3); Calculation, including disposal of the panel after life time

113 (14,13,1,3); Calculation, including disposal of the panel after life time

113 (14,13,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

113 (1,4,1,3,1,3); Calculation, water use

1.29 (34,33,1,5); Calculation, electricityuse
209 (34,33,1,5): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
209 (3.4,33,1,5): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

161 (3,4,3.3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
1.29 (3,4,3,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
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photowoltaic panel, multi-Si, at plant
photowoltaic panel, single-Si, at plant
photowoltaic laminate, multi-Si, at plant
photowoltaic laminate, single-Si, at plant
photowoltaic panel, multi-Si, at plant
photooltaic panel, single-Si, at plant
photowoltaic laminate, multi-Si, at plant
photowoltaic laminate, single-Si, at plant
photowoltaic panel, multi-Si, at plant
photowoltaic panel, single-Si, at plant
photowoltaic laminate, multi-Si, at plant
photowoltaic laminate, single-Si, at plant
photowoltaic laminate, single-Si, at plant
photowoltaic panel, single-Si, at plant
photowoltaic laminate, multi-Si, at plant
photowoltaic panel, multi-Si, at plant
photowoltaic laminate, ribbon-Si, at plant
photowoltaic panel, ribbon-Si, at plant
electricity, medium voltage, production
ENTSO, at grid
electricity, medium voltage, at grid
electricity, medium voltage, at grid
electricity, medium voltage, at grid
natural gas, bumed in industrial furnace
low-NOx>100kW
diesel, burned in building machine
photowoltaic panel factory
tap water, at user
tempering, flat glass
wire drawing, copper
photowoltaic cell, multi-Si, at plant
photowoltaic cell, single-Si, at plant
photooltaic cell, ribbon-Si, atplant
photowoltaic cell, multi-Si, at plant
photooltaic cell, single-Si, at plant
photowoltaic cell, multi-Si, at plant
photowoltaic cell, single-Si, at plant
photowoltaic cell, multi-Si, at plant
photowoltaic cell, single-Si, at plant
aluminium alloy, AIMg3, at plant
nickel, 99.5%, at plant
brazing solder, cadmium free, at plant
tin, at regional storage
lead, atregional storage
siler, at regional storage
diode, unspecified, at plant
polyethylene, HDPE, granulate, at plant
solar glass, low-iron, at regional storage
copper, at regional storage
glass fibre reinforced plastic, polyamide,
injection moulding, at plant
ethyhinylacetate, foil, at plant
polyinyifiuoride film, at plant
polyethylene terephthalate, granulate,
amorphous, at plant
silicone product,at plant

awsiliary acetone, liquid, at plant

materials

methanol, at regional storage
\inyl acetate, at plant

lubricating oil, at plant

corrugated board, mixed fibre, single wall,
atplant

1-propanol, at plant

EUR-flat pallet

hydrogen fluoride, at plant

isopropanol, at plant

potassium hydroxide, at regional storage
soap, at plant

transport trans port, lorry >16t, fleetaverage

disposal

eemission air

transport, freight, rail
disposal, municipal solid waste, 22.9%
water, to municipal incineration

disposal, polyvinyifluoride, 0.2% water, to
municipal incineration

disposal, plastics, mixture, 15.3% water, to
municipal incineration

disposal, used mineral oil, 10% water, to
hazardous waste incineration

treatment, sewage, from residence, to
wastewater treatment, class 2

Heat, waste

trans port, transoceanic freight ship

trans port, aircraft, freight

NMVOC, non-methane volatile organic
compounds, unspecified origin

Carbon dioxide, fossil
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5.14E-2
1.16E-2
5.85E+0
4.25E+1

3.00E-2
112E-1
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4.25E+1

3.00E-2
11261
1.64E+0
161E-3

5.03E-3
1.34E+1

8.06E-3
2.18E-2

photovoltaic  photovoltaic

laminate,
single-si, at
plant

7.63E-1

1.59E-2
5.00E-2
6.24E-2
147E-4
5.14E-2
1.16E-2
5.64E+0
4.12E+1

3.00E-2
112E-1
1.64E+0
161E-3

5.03E-3
1.34E+1

8.06E-3
2.18E-2
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5.00E-2
6.24E-2
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5.14E-2
1.16E-2
5.64E+0
4.12E+1

3.00E-2
11261
1.64E+0
161E-3

5.03E-3
1.34E+1

8.06E-3
2.18E-2
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114 (33,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

1.14 (33,1,1,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
1.14 (33,1,1,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
1.14 (33,1,1,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

114 (33,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

129 (34,3,3,1,5): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
302 (14,1,3.1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
113 (14,1,3,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
113 (14,1,3,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
113 (14,1,3,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
113 (14,1,3,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
113 (14,1,3,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
113 (14,1,3,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
113 (14,1,3,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
113 (14,1,3,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
113 (14,1,3,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
113 (14,1,3,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
113 (14,1,3,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
113 (14,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
113 (14,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
113 (14,1,3,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
113 (14,1,3,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
1.29 (34,3,3,1,5): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
1.29 (34,3,3,1,5): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
1.29 (34,3,3,1,5): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
129 (34,3,3,1,5): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
1.29 (34,3,3,1,5): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
1.24 (14,1,333): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
113 (14,1,3,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

113 (14,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

113 (14,1,3,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
113 (14,1,3,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
113 (14,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
113 (14,1,3,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
113 (14,1,3,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
113 (14,1,3,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
113 (14,1,3,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
113 (14,1,3,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
113 (14,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
113 (14,1,3,1,3): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
1.29 (34,3,3,1,5): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
1.29 (34,3,3,1,5): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
1.29 (34,3,3,1,5): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
1.29 (34,3,3,1,5): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
1.29 (34,3,3,1,5): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
209 (4,5.na.nanana); Standard distance 100km, cells 500km

209 (4,5,na.nanana); Standard distance 600km

113 (14,1,3,1,3); Alsema (personal communication) 2007, production waste

113 (14,1,3,1,3); Calculation, including disposal of the panel after life time

113 (14,1,3,1,3); Calculation, including disposal of the panel after life time

113 (14,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

113 (1,4,1,3,1,3); Calculation, water use

1.29 (34,33,1,5); Calculation, electicityuse
209 (34,3,3,1,5): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
209 (34,3,3,1,5): de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

1,61 (3,4,3.3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
1.29 (3,4,3.3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
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Location APAC APAC APAC APAC
InfrastructureProcess 1 1 1 1
Unit m2 m2 m2 m2
product photovwltaic panel, multi-Si, at plant N 1 m2 [} [} [} [}
photovoltaic panel, single-Si, at plant N 1 m2 0 0 0 0
photowwltaic laminate, multi-Si, at plant N 1 m2 o o o o
photowltaic laminate, single-Si, atplant ~ CN 1 m2 0 0 0 0
photovoltaic panel, multi-Si, at plant Us 1 m2 0 0 0 0
photovoltaic panel, single-Si, at plant Us 1 m2 o 0 o o
photowwltaic laminate, multi-Si, at plant Us 1 m2 o o o o
photowltaic laminate, single-Si, atplant ~ US 1 m2 0 o 0 0
photowltaic panel, multi-Si, at plant APAC 1 m2 0 1 0 0
photovoltaic panel, single-Si, at plant APAC 1 m2 1 0 0 0
photovltaic laminate, mult-Si, atplant ~ APAC 1 m2 0 o o 1
photoltaic laminate, single-Si, atplant ~ APAC 1 m2 0 0 1 0
photovoltaic laminate, single-Si, atplant ~ RER 1 m2 0 0 o 0
photovoltaic panel, single-Si, at plant RER 1 m2 0 o 0 0
photowwltaic laminate, multi-Si, at plant RER 1 m2 o o o o
photowltaic panel, multi-Si, at plant RER 1 m2 0 0 0 0
photovltaic laminate, ribbon-Si, atplant ~ RER 1 m2 0 0 0 0
photovoltaic panel, ribbon-Si, atplant RER 1 m2 0 0 0 0
technosphere Zﬁ?gg";";::'”'“ poladcibiotichen ENTSO 0 kWh - 1 114 (33,1,1,1.,3); de Wild-Scholten (2014) Life Cycle of Status 2011, Part 1 Data Collection (Table 37)
electricity, medium woltage, at grid CN 0 Kkwh - - - - 1 1.4 (3:31,1.1,3); de Wild-Scholten (2014) Life Cycle of Status 2011, Part 1 Data Collection (Table 37)
electricity, medium woltage, at grid Us 0 Kkwh - - - - 1 1.4 (3:31,1,1,3); de Wild-Scholten (2014) Life Cycle of Status 2011, Part 1 Data Collection (Table 37)
electricity, medium woltage, at grid JP 0 KWh 373E+0  373E+0  373E+0  373E+0 1 114 (33.1,1,3); de Wild-Scholten (2014) Life Cycle of Status 2011, Part 1 Data Collection (Table 37)
Em%gﬁb:‘;&ea inindustrialfumace  peg oy - - - - 1 114 (33,1,1,1,3); de Wild-Scholten (2014) Life Cycle of Status 2011, Part 1 Data Collection (Table 37)
diesel, bumed in building machine GLO 0 M B75E3  B75E3  B7SE3  875E3 1 1.29 (3.4:3,3.15); de Wild-Scholten (2014) Life Cycle of Status 2011, Part 1 Data Collection (Table 37)
infrastructure photovoltaic panel factory GLO 1 unit 400E6  400E6  400E-6  400E6 1 3.02 (L4,13,13); de Wild-Scholten (2014) Life Cycle of Status 2011, Part 1 Data Collection (Table 37)
tap water, at user RER 0 kg 503E+0  503E+0  503E+0  503E+0 1 113 (L4,1,3,13); de Wild-Scholten (2014) Life Cycle of Status 2011, Part 1 Data Collection (Table 37)
tempering, flat glass RER 0 kg 881E+0  B881E+0  88IE+0  8B8IE+0 1 113 (L4,1,3,13); de Wild-Scholten (2014) Life Cycle of Status 2011, Part 1 Data Collection (Table 37)
wire drawing, copper RER 0 kg 10361  103E1  103E1  103E4 1 113 (L4,13,13); de Wild-Scholten (2014) Life Cycle of Status 2011, Part 1 Data Collection (Table 37)
cells photowoltaic cell, mult-Si, atplant RER 0 m2 - - - - 1 113 (1,4,1,3.1,3); de Wild-Scholten (2014) Life Cycle of Status 2011, Part 1 Data Collection (Table 37)
photovltaic cell, single-Si, atplant RER 0 m2 - - - - 1 113 (1,41,3.1,3); de Wild-Scholten (2014) Life Cycle of Status 2011, Part 1 Data Collection (Table 37)
photovltaic cell, ibbon-Si, at plant RER 0 m2 - - - - 1 113 (1,4,1,3.1,3); de Wild-Scholten (2014) Life Cycle of Status 2011, Part 1 Data Collection (Table 37)
photovoltaic cell, mult-Si, atplant cN 0 m2 - - - - 1 113 (1,41,3.1,3); de Wild-Scholten (2014) Life Cycle of Status 2011, Part 1 Data Collection (Table 37)
photovltaic cell, single-Si, atplant cN 0 m2 - - - - 1 113 (1,41,3.1,3); de Wild-Scholten (2014) Life Cycle of Status 2011, Part 1 Data Collection (Table 37)
photovoltaic cell, mult-Si, atplant Us o0 m2 - - - - 1 113 (1,4,1,3.1,3); de Wild-Scholten (2014) Life Cycle of Status 2011, Part 1 Data Collection (Table 37)
photovltaic cell, single-Si, atplant Us o0 m2 - - - - 1 113 (1,4,1,3.1,3); de Wild-Scholten (2014) Life Cycle of Status 2011, Part 1 Data Collection (Table 37)
photovltaic cell, mult-Si, atplant APAC O m2 - 9.35E-1 - 9.35E-1 1 113 (14,1,3,.1,3); de Wild-Scholten (2014) Life Cycle of Status 2011, Part 1 Data Collection (Table 37)
photovltaic cell, single-Si, atplant APAC 0 m2  935EL - 9.35E-1 - 1 113 (1,41,3.1,3); de Wild-Scholten (2014) Life Cycle of Status 2011, Part 1 Data Collection (Table 37)
materials aluminium alloy, AMg3, at plant RER 0 kg 213E+0  213E+0 - - 1 113 (1,41,3.1,3); de Wild-Scholten (2014) Life Cycle of Status 2011, Part 1 Data Collection (Table 37)
nickel, 99.5%, at plant GO 0 kg - - - - 1 113 (1,41,3.1,3); de Wild-Scholten (2014) Life Cycle of Status 2011, Part 1 Data Collection (Table 37)
brazing solder, cadmium free, at plant RER 0 kg - - - - 1 113 (1,41,3.1,3); de Wild-Scholten (2014) Life Cycle of Status 2011, Part 1 Data Collection (Table 37)
in, atregional storage RER 0 kg 120E2  129E2  120E2  120E2 1 129 (3.4,33.15); de Wild-Scholten (2014) Life Cycle of Status 2011, Part 1 Data Collection (Table 37)
lead, atregional storage RER 0 kg 72564  725E4  725E4  725E4 1 129 (3.4:33.15); de Wild-Scholten (2014) Life Cycle of Status 2011, Part 1 Data Collection (Table 37)
silver, at regional storage RER 0 kg - - - - 1129 (3.4,3,3.L5); de Wild-Scholten (2014) Life Cycle of Status 2011, Part 1 Data Collection (Table 37)
diode, unspecified, at plant GLO 0 kg 281E3  281E3  281E3  281E3 1 129 (34:33.15); de Wild-Scholten (2014) Life Cycle of Status 2011, Part 1 Data Collection (Table 37)
polyethylene, HDPE, granulate, atplant ~ RER 0 kg  238E2  238E2  238E2  238E2 1 129 (3.4:33.15); de Wild-Scholten (2014) Life Cycle of Status 2011, Part 1 Data Collection (Table 37)
solarglass, low-iron, atregional storage ~ RER 0 kg 881E+0  B81E+0  B81E+0  881E+0 1 124 (14,13,33); de Wild-Scholten (2014) Life Cycle of Status 2011, Part 1 Data Collection (Table 37)
copper, at regional storage RER 0 kg 10361  103E1  103E-1  103E4 1 113 (L4,13,13); de Wild-Scholten (2014) Life Cycle of Status 2011, Part 1 Data Collection (Table 37)
glass fbre reinforced plastic.poh@mide, e o pgs5e1 20581 29584 29584 1 113 (1,4,13,13) de Wild-Scholten (2014) Life Cycle of Status 2011, Part 1 Data Collection (Table 37)
injection moulding, at plant
ethyvinylacetate, foil at plant RER 0 kg 87561 87561  B75E-1  875E4 1 113 (L4,13.13); de Wild-Scholten (2014) Life Cycle of Status 2011, Part 1 Data Collection (Table 37)
polyinyifuoride film, at plant US 0 kg L1261 14261 L1126 L1264 1 113 (14,13.13);de Wild-Scholten (2014) Life Cycle of Status 2011, Part 1 Data Collection (Table 37)
(b Sl IR i b, g, RER 0 kg  346E-1 346E-1 3.46E-1 3.46E-1 1 1.13 (14,13,1,3); de Wild-Scholten (2014) Life Cycle of Status 2011, Part 1 Data Collection (Table 37)
amorphous, at plant
silicone product, at plant RER 0 kg 12261 12261 12264 12264 1 113 (L4,13.13); de Wild-Scholten (2014) Life Cycle of Status 2011, Part 1 Data Collection (Table 37)
auxiliary acetone, liquid, at plant RER 0 kg - - - - 1 113 (1,4.1,3.1,3); de Wild-Scholten (2014) Life Cycle of Status 2011, Part 1 Data Collection (Table 37)
materials methanol, at regional storage CH 0 kg - - - - 1 113 (1,4.1,3.1,3); de Wild-Scholten (2014) Life Cycle of Status 2011, Part 1 Data Collection (Table 37)
vinyl acetate, at plant RER 0 kg - - - - 1 113 (1,4.1,3.1,3); de Wild-Scholten (2014) Life Cycle of Status 2011, Part 1 Data Collection (Table 37)
lubricating ofl, at plant RER 0 kg - - - - 1 113 (1,4.1,3.1,3); de Wild-Scholten (2014) Life Cycle of Status 2011, Part 1 Data Collection (Table 37)
:‘:L’I';g“?'e“ board. mbced fibre. singlewall. - gep o g 76381 763E-1 7.63E-1 76361 1 113 (14,1.3,1,3); de Wild-Scholten (2014) Life Cycle of Status 2011, Part 1 Data Collection (Table 37)
1-propanol, at plant RER 0 kg 150E2  159E2  150E2  159E2 1 113 (L4,13,13); de Wild-Scholten (2014) Life Cycle of Status 2011, Part 1 Data Collection (Table 37)
EUR-fat pallet RER 0 unt 500E2  500E2  500E2  500E2 1 129 (3.433.15); de Wild-Scholten (2014) Life Cycle of Status 2011, Part 1 Data Collection (Table 37)
hydrogen fluoride, atplant GLO 0 kg 624E2  624E2  624E2  624E2 1 129 (3.4,33.15); de Wild-Scholten (2014) Life Cycle of Status 2011, Part 1 Data Collection (Table 37)
isopropanol, at plant RER 0 kg 14764 14764  147E-4 14764 1 129 (34:33.15); de Wild-Scholten (2014) Life Cycle of Status 2011, Part 1 Data Collection (Table 37)
potassium hydroside, atregional storage ~ RER 0 kg 5.14E2  514E2  514E2  S14E2 1 1.29 (3.4:3,3.15); de Wild-Scholten (2014) Life Cycle of Status 2011, Part 1 Data Collection (Table 37)
soap, atplant RER 0 kg 116E2  116E2  L16E2  116E2 1 129 (3.4,33.15); de Wild-Scholten (2014) Life Cycle of Status 2011, Part 1 Data Collection (Table 37)
ransport transport, lorry >16t, fleetaverage RER 0 tm 585E+0  5.85E40  564E+0  564E+0 1 2.09 (45nananana); Standard distance 100km, cells 500km
wansport freight, rail RER 0 tkm 425E+1  425E+1  412E+1  412E+l 1 2,09 (45nananana);Standard distance 600km
o (e CEEESGES, ZREE CH 0 kg  300E2 3.00E-2 3.00E-2 300E2 1 1.13 (14,13.1.3); Asema (personal communication) 2007, production waste
water, to municipal incineration
disposal, polwingfiucride, 0.2% water,to. o o g gppg 11261 11261 112641 1 1.13 (14.13.13); Calculation, including disposal of the panel after life ime
municipal incineration
Cliypeeeth (SIS, e, BEED e § 5 agEm 1.64E+0 1.64E+0 164E+0 1 1.13 (1,4,1,3,13); Calculation, including disposal of the panel after life time
municipal incineration
disposal, usedmineraloll. 0% waterita o = g 0 gip g 161E3 161E-3 161E3 1 1.13 (14,13.1.3); de Wild-Scholten (2014) Life Cycle of Status 2011, Part 1 Data Collection (Table 37)
hazardous waste incineration
(BT, SR, LD (CRISE0ED, (D CH 0 m3 5033 503E3 5.03E-3 503E-3 1 1.13 (14,1:3,1.3); Calculation, water use
wastewater treatment, class 2
emissionair  Heat, waste - - M L34E+l  134E¢l  134E+1  134E+l 1 129 (34,33.15); Calculation, electricityuse
ransport, transoceanic freight ship OCE 0 tkm - - - - 11209 (3.4,3,3,L5); de Wild-Scholten (2014) Life Cycle of Status 2011, Part 1 Data Collection (Table 37)
ransport, aircraft, freight RER 0 tkm 11209 (3.4,3,3.L5); de Wild-Scholten (2014) Life Cycle of Status 2011, Part 1 Data Collection (Table 37)
NMVOC, non-methane volatle organic kg  BO6E3  BO6E3  BOGE-3  BO6E-3 1 161 (3.433.15);de Wild-Scholten (2014)Life Cycle of Status 2011, Part 1 Data Collection (Table 37)
compounds, unspecified origin
Carbon dioxide, fossil - - kg 218E2  218E2  218E2  218E2 1 129 (34.33.15) de Wild-Scholten (2014) Life Cycle of Status 2011, Part 1 Data Collection (Table 37)
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Name £ 0%z
g 3
3 g7
£
£
Location
InfrastructureProcess
Unit
product photovoltaic panel, multi-Si, at plant cN 1 m2
photovoltaic panel, single-Si, at plant CN 1 m2
photovoltaic laminate, multi-Si, at plant CN 1 m2
photovoltaic laminate, single-Si, atplant ~ CN 1 m2
photovoltaic panel, multi-Si, at plant Us 1 m2
photovoltaic panel, single-Si, at plant Us 1 m2
photovoltaic laminate, multi-Si, at plant Us 1 m2
photovoltaic laminate, single-Si, atplant ~ US 1 m2
photovoltaic panel, multi-Si, at plant APAC 1 m2
photovoltaic panel, single-Si, at plant APAC 1 m2
photovoltaic laminate, multi-Si, atplant ~ APAC 1 m2
photovoltaic laminate, single-Si, atplant ~ APAC 1 m2
photovoltaic laminate, single-Si, atplant ~ RER 1 m2
photovoltaic panel, single-Si, at plant RER 1 m2
photovoltaic laminate, multi-Si, at plant RER 1 m2
photovoltaic panel, multi-Si, at plant RER 1 m2
photovoltaic laminate, ribbon-Si,atplant ~ RER 1 m2
photovoltaic panel, ribbon-Si, at plant RER 1 m2
electricity, medium voltage, production
technosphere | v % e ENTSO 0 kwh
electicity, medium voltage, at grid CN 0 kwh
electricity, medium voltage, at grid Us 0 kwh
electicity, medium voltage, at grid P 0 Kwh
natural gas, burned in industrial fumace
Iow-NOX>100kW RER 0 M)
diesel, burned in building machine Glo 0 M
infrastructure photovoltaic panel factory GLO 1 unit
tap water, atuser RER 0 kg
tempering, flat glass RER 0 kg
wire drawing, copper RER 0 kg
cells photovoltaic cell, multi-Si, at plant RER 0 m2
photovoltaic cell, single-Si, at plant RER 0 m2
photovoltic cell, ribbon-Si, atplant RER 0 m2
photovoltaic cell, mult-Si, at plant cN 0 m2
photovoltaic cell, single-Si, at plant cN 0 m2
photovoltaic cell, mult-Si, at plant Us o m2
photovoltaic cell, single-Si, at plant Us o0 m2
photovoltaic cell, mult-Si, at plant APAC 0 m2
photovoltaic cell, single-Si, at plant APAC 0 m2
materials aluminium alloy, AIMg3, atplant RER 0 kg
nickel, 99.5%, at plant GO 0 kg
brazing solder, cadmium free, atplant RER 0 kg
tin, atregional storage RER 0 kg
lead, at regional storage RER 0 kg
silver, at regional storage RER 0 kg
diode, unspecified, at plant GO 0 kg
polyethylene, HDPE, granulate, atplant ~ RER 0 kg
solar glass, low-iron, atregional storage ~ RER 0 kg
copper, at regional storage RER 0 kg
glass fibre reinforced plastic, polyamide,  pep o g
injection moulding, at plant
ethyhinyiacetate, foil, at plant RER 0 kg
polyvinyifluoride film, at plant Us 0 kg
polyethylene terephthalate, granulate, = oo
amorphous, at plant
silicone product, at plant RER 0 kg
awsliary acetone, liquid, at plant RER 0 kg
materials methanol, at regional storage CH 0 kg
vinyl acetate, at plant RER 0 kg
lubricating oil, at plant RER 0 kg
comugated board, mixed fibre, singlewall, pep oo
at plant
1-propanol, at plant RER 0 kg
EUR-flatpallet RER 0 unit
hydrogen fluoride, atplant GO 0 kg
isopropanol, at plant RER 0 kg
potassium hydroxide, atregional storage ~ RER 0 kg
soap, atplant RER 0 kg
transport transport lorry >16t, fleet average RER 0 tm
transport, freight, rail RER 0 tm
disposal {i5P0sal. municipal sold waste, 22.9% & 0
water, to municipal incineration
disposal, polyinyfuoride, 02% waker,to oo
municipal incineration
disposal, plastics, mixure, 15:3% waler. 0 oo
municipal incineration
disposal, used mineral ol 10% waler. 0 (oo
hazardous waste incineration
treatment, sewage, from residence, to
wastewater treatment, class 2 CHENON 2
emissionair  Heat, waste - - wm
transport, ransoceanic freight ship OCE 0 tm
transport, aircraft, freight RER 0 tkm
NMVOC, non-methane volatile organic -
compounds, unspecified origin
Carbon dioxide, fossil kg

. #

$& +

photowoltaic  photovoltaic
panel, single- panel, muli-Si,
Si, at plant atplant
RER RER
1 1
m2 m2

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

1 0

0 0

0 1

0 0

0 0
3.73E+0 3.73E+0
8.75E-3 8.75E-3
4.00E-6 4.00E-6
503E+0 5.03E+0
881E+0 8.81E+0
1.03E-1 1.03E-1
- 9.35E-1

9.35E-1 -
213E+0 2.13E+0
1.29E-2 1.29E-2
7.25E-4 7.25E-4
2.81E-3 2.81E-3
2.38E-2 2.38E-2
881E+0 8.81E+0
1.03E-1 1.03E-1
2.95E-1 2.95E-1
8.75E-1 8.75E-1
112E-1 112E-1
3.46E-1 3.46E-1
1.22E-1 1.22E-1
7.63E-1 7.63E-1
1.59E-2 1.59E-2
5.00E-2 5.00E-2
6.24E-2 6.24E-2
147E-4 147E-4
5.14E-2 5.14E-2
1.16E-2 1.16E-2
585E+0 5.85E+0
425E+1 4.25E+1
3.00E-2 3.00E-2
112E-1 112E-1
164E+0 1.64E+0
161E-3 161E-3
5.03E-3 5.03E-3
134E+1 1.34E+1
8.06E-3 8.06E-3
2.18E-2 2.18E-2

n

4/ 5

photovoltaic  photovoltaic

laminate,
single-Si, at
plant

RER

coooorooononnens oo

3.73E+0

8.75E-3
4.00E-6
5.03E+0
8.81E+0
1.03E-1

9.35E-1

1.29E-2
7.25E-4

281E-3
2.38E-2
8.81E+0
1.03E-1

2.95E-1

8.75E-1
112E-1

3.46E-1
1.22E-1

7.63E-1

1.59E-2
5.00E-2
6.24E-2
147E-4
5.14E-2
1.16E-2
5.64E+0
4.12E41

3.00E-2
112E-1
1.64E+0
161E-3

5.03E-3
1.34E+1

8.06E-3
2.18E-2

laminate,
multi-Si, at
plant

RER

cooroooooanonneos oo

3.73E+40

8.75E-3
4.00E-6
5.03E+0
8.81E+0
1.03E-1
9.35E-1

1.29E-2
7.25E-4

281E-3
2.38E-2
8.81E+0
1.03E-1

2.95E-1

8.75E-1
112E-1

3.46E-1
122E-1

7.63E-1

159E-2
5.00E-2
6.24E-2
147E-4
5.14E-2
1.16E-2
5.64E+0
4.12E+1

3.00E-2
112E-1
1.64E+0
161E-3

5.03E-3
1.34E+1

8.06E-3
2.18E-2

" 4--5?
N).O

GeneralComment

UncertaintyType
StandardDeviation95%

1.14 (3,3.11.1,3); de Wild-Scholten (2014) Life Cycle Assessmentof Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

1.14 (3,3.11.1,3); de Wild-Scholten (2014) Life Cycle Assessmentof Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
1.14 (3,3.11.1,3); de Wild-Scholten (2014) Life Cycle Assessmentof Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
1.14 (33.11.1,3); de Wild-Scholten (2014) Life Cycle Assessmentof Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

[N

1.14 (3,3.11.1,3); de Wild-Scholten (2014) Life Cycle Assessmentof Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

1.29 (3,4,33.15); de Wild-Scholten (2014) Life Cycle Assessmentof Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
3.02 (1,4,13.1,3); de Wild-Scholten (2014) Life Cycle Assessmentof Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
1.13 (1,4,13.1,3); de Wild-Scholten (2014) Life Cycle Assessmentof Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
1.13 (1,4,13.1,3); de Wild-Scholten (2014) Life Cycle Assessmentof Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
1.13 (1,4,13.1,3); de Wild-Scholten (2014) Life Cycle Assessmentof Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
1.13 (1,4,13.1,3); de Wild-Scholten (2014) Life Cycle Assessmentof Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
1.13 (1,4,13.1,3); de Wild-Scholten (2014) Life Cycle Assessmentof Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
1.13 (1,4,13.1,3); de Wild-Scholten (2014) Life Cycle Assessmentof Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
1.13 (1,4,13.1,3); de Wild-Scholten (2014) Life Cycle Assessmentof Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
1.13 (1,4,13.1,3); de Wild-Scholten (2014) Life Cycle Assessmentof Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
1.13 (1,4,13.1,3); de Wild-Scholten (2014) Life Cycle Assessmentof Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
1.13 (1,4,13.1,3); de Wild-Scholten (2014) Life Cycle Assessmentof Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
1.13 (1,4,13.1,3); de Wild-Scholten (2014) Life Cycle Assessmentof Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
1.13 (1,4,13.1,3); de Wild-Scholten (2014) Life Cycle Assessmentof Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
1.13 (1,4,13.1,3); de Wild-Scholten (2014) Life Cycle Assessmentof Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
1.13 (1,4,13.1,3); de Wild-Scholten (2014) Life Cycle Assessmentof Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
1.13 (1,4,13.1.,3); de Wild-Scholten (2014) Life Cycle Assessmentof Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
1.29 (3,4,33.15); de Wild-Scholten (2014) Life Cycle Assessmentof Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
1.29 (3,4,33.15); de Wild-Scholten (2014) Life Cycle Assessmentof Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
1.29 (3,4,33.1,5); de Wild-Scholten (2014) Life Cycle Assessmentof Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
1.29 (3,4,33.15); de Wild-Scholten (2014) Life Cycle Assessmentof Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
1.29 (3,4,33.15); de Wild-Scholten (2014) Life Cycle Assessmentof Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
1.24 (14,13 3,3); de Wild-Scholten (2014) Life Cycle Assessmentof Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
1.13 (1,4,13.1,3); de Wild-Scholten (2014) Life Cycle Assessmentof Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

1.13 (1,4,13.1,3); de Wild-Scholten (2014) Life Cycle Assessmentof Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

1.13 (1,4,13.1,3); de Wild-Scholten (2014) Life Cycle Assessmentof Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
1.13 (1,4,13.1,3); de Wild-Scholten (2014) Life Cycle Assessmentof Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

1.13 (1,4,13.1.,3); de Wild-Scholten (2014) Life Cycle Assessmentof Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

1.13 (1,4,13.1,3); de Wild-Scholten (2014) Life Cycle Assessmentof Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
1.13 (1,4,13.1,3); de Wild-Scholten (2014) Life Cycle Assessmentof Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
1.13 (1,4,13.1.,3); de Wild-Scholten (2014) Life Cycle Assessmentof Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
1.13 (1,4,13.1,3); de Wild-Scholten (2014) Life Cycle Assessmentof Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
1.13 (1,4,13.1,3); de Wild-Scholten (2014) Life Cycle Assessmentof Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

1.13 (1,4,13.1,3); de Wild-Scholten (2014) Life Cycle Assessmentof Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

1.13 (1,4,13.1,3); de Wild-Scholten (2014) Life Cycle Assessmentof Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
1.29 (3,4,33.15); de Wild-Scholten (2014) Life Cycle Assessmentof Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
1.29 (3,4,33.15); de Wild-Scholten (2014) Life Cycle Assessmentof Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
1.29 (3,4,33.15); de Wild-Scholten (2014) Life Cycle Assessmentof Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
1.29 (3,4,33.15); de Wild-Scholten (2014) Life Cycle Assessmentof Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
1.29 (3,4,33.15); de Wild-Scholten (2014) Life Cycle Assessmentof Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
2.09 (4,5.nananana); Standard distance 100km, cells 500km

2.09 (4,5.na,nanana); Standard distance 600km

PRrERrRrRRER P RRRRRE B RR P RRERERRERERRRRRRERRERRRR R R R R R B

-

113 (1.4,13.1,3); Alsema (personal communication) 2007, production waste

-

113 (1.4,13.1,3); Calculation, including disposal ofthe panel after life ime

-

113 (1.4,13.1,3); Calculation, including disposal ofthe panel after life ime

-

1.13 (1,4,13.1,3); de Wild-Scholten (2014) Life Cycle Assessmentof Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

113 (1,4,131,3); Calculation, water use

1.29 (34,33.1,5); Calculation, electricity use
2.09 (3.4,33.1,5); de Wild-Scholten (2014) Life Cycle Assessmentof Photowltaics Status 2011, Part 1 Data Collection (Table 37)
2.09 (3.4,33.1,5); de Wild-Scholten (2014) Life Cycle Assessmentof Photowltaics Status 2011, Part 1 Data Collection (Table 37)

1,61 (3,4,33.15); de Wild-Scholten (2014) Life Cycle Assessmentof Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

[N N N

1.29 (3,4,33.15); de Wild-Scholten (2014) Life Cycle Assessmentof Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
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photowltaic panel, multi-Si, at plant
photowltaic panel, single-Si, at plant
photowoltaic laminate, multi-Si, at plant
photowltaic laminate, single-Si, at plant
photowltaic panel, multi-Si, at plant
photowltaic panel, single-Si, at plant
photowltaic laminate, multi-Si, at plant
photowltaic laminate, single-Si, at plant
photowltaic panel, multi-Si, at plant
photowltaic panel, single-Si, at plant
photowltaic laminate, multi-Si, at plant
photowltaic laminate, single-Si, at plant
photowltaic panel, multi-Si, at plant
photowltaic panel, single-Si, at plant
photowltaic laminate, multi-Si, at plant
photowltaic laminate, single-Si, at plant

transport transport, transoceanic freight ship

(& #

modules

transport, freight, rail
transport, lorry >16t, fleet average

LA
4A 5

Name

Location
InfrastructureProcess
Unit

9 79

9 $79

FoFm b

9 79 $

$
"+ "9 $79 $

$
photowltaic panel, multi-Si, at plant
photowltaic panel, single-Si, at plant
photowltaic laminate, multi-Si, at plant
photowltaic laminate, single-Si, at plant
photowltaic panel, multi-Si, at plant
photowltaic panel, single-Si, at plant
photowltaic laminate, multi-Si, at plant
photowltaic laminate, single-Si, at plant
photowltaic panel, multi-Si, at plant
photowltaic panel, single-Si, at plant
photowltaic laminate, multi-Si, at plant
photowltaic laminate, single-Si, at plant
photowltaic panel, multi-Si, at plant
photowltaic panel, single-Si, at plant
photowltaic laminate, multi-Si, at plant
photowltaic laminate, single-Si, at plant

transport transport, transoceanic freight ship

transport, freight, rail
transport, lorry >16t, fleet average

+ "+
] photowltaic
g 2Y - NEEE
g 825 e
S ¢a gional
£ storage
RER
1
m2
5o QI
aa /
aa /
aa /
RER 1 m2 -
RER 1 m2 -
RER 1 m2 1.45E-1
RER 1 m2 -
us 1 m2 -
us 1 m2 -
us 1 m2 -
us 1 m2 -
CN 1 m2 -
CN 1 m2 -
CN 1 m2 7.96E-1
CN 1 m2 -
APAC 1 m2 -
APAC 1 m2 -
APAC 1 m2 5.88E-2
APAC 1 m2 -
OCE 0 tkm 2.09E+2
RER 0 tkm 2.49E+0
RER 0 tkm 6.22E-1
Il+
] photowltaic
§ 5f o [faminae
§ Z £ 5 mult |,;‘=\(
S ga regional
= storage
us
1
m2
A 11Ql
A /
A /
A /
RER 1 m2 -
RER 1 m2 -
RER 1 m2 -
RER 1 m2 -
us 1 m2 -
us 1 m2 -
us 1 m2 4.39E-1
us 1 m2 -
CN 1 m2 -
CN 1 m2 -
CN 1 m2 5.61E-1
CN 1 m2 -
APAC 1 m2 -
APAC 1 m2 -
APAC 1 m2 -
APAC 1 m2 -
OCE 0 tkm 1.45E+2
RER 0 tkm 2.49E+0
RER 0 tkm 6.22E-1

photowoltaic
laminate,
single-Si, at
regional
storage
RER
1
m2

"oy

5.88E-2
2.09E+2

2.48E+0
6.20E-1

photowoltaic
laminate,
single-Si, at
regional
storage
us
1
m2

1.45E+2

2.48E+0
6.20E-1

photovoltaic
panel, multi- panel, single-
Si, atregional Si, atregional

storage

RER
1
m2

nal

1.45E-1

2.53E+2

3.01E+0
753E-1

photovoltaic
panel, multi- panel, single-
Si, atregional Si, atregional

storage

us
1
m2

el

1.75E+2

3.01E+0
753E-1

photowltaic

storage

RER
1
m2

1ol

1.45E-1

2.53E+2

3.01E+0
7.52E-1

photowltaic

storage

us
1
m2

et

1.75E+2

3.01E+0
7.52E-1

Uncertainty Ty PR P RPRRERRPPERPRPRERPERRRERRER Uncertainty Ty

PR R RRRRPRRRPRRRRRRRRRRR

" 4--5

GeneralComment

StandardDevi
ation95%

3.27 (5,1,1,1,1,5); modules produced in Europe
3.27 (5,1,1,1,1,5); modules produced in Europe
3.27 (5,1,1,1,1,5); modules produced in Europe
3.27 (5,1,1,1,1,5); modules produced in Europe

3.27 (5,1,1,1,1,5); module import from US
3.27 (5,1,1,1,1,5); module import from US
3.27 (5,1,1,1,1,5); module import from US
3.27 (5,1,1,1,1,5); module import from US
3.27 (5,1,1,1,1,5); module import from China
3.27 (5,1,1,1,1,5); module import from China
3.27 (5,1,1,1,1,5); module import from China
3.27 (5,1,1,1,1,5); module import from China
3.27 (5,1,1,1,1,5); module import from APAC
3.27 (5,1,1,1,1,5); module import from APAC
3.27 (5,1,1,1,1,5); module import from APAC
3.27 (5,1,1,1,1,5); module import from APAC

2.09 (4,5,na,na,na,na); Import of modules from

China: 19994.192 km and Malaysia: 15549.392
2.09 (4,5,na,na,na,na); Standard distance 200km

2.09 (4,5,na,na,na,na); Standard distance 50km

GeneralComment

StandardDevi
ation95%

3.27 (5,1,1,1,1,5); modules produced in Europe
3.27 (5,1,1,1,1,5); modules produced in Europe
3.27 (5,1,1,1,1,5); modules produced in Europe
3.27 (5,1,1,1,1,5); modules produced in Europe
3.27 (5,1,1,1,1,5); module import from US

3.27 (5,1,1,1,1,5); module import from US

3.27 (5,1,1,1,1,5); module import from US

3.27 (5,1,1,1,1,5); module import from US

3.27 (5,1,1,1,1,5); module import from China
3.27 (5,1,1,1,1,5); module import from China
3.27 (5,1,1,1,1,5); module import from China
3.27 (5,1,1,1,1,5); module import from China
3.27 (5,1,1,1,1,5); module import from APAC
3.27 (5,1,1,1,1,5); module import from APAC
3.27 (5,1,1,1,1,5); module import from APAC
3.27 (5,1,1,1,1,5); module import from APAC
(4,5,na,na,na,na); Import of modules from
China: 20755.364 km

2.09 (4,5,na,na,na,na); Standard distance 200km
2.09 (4,5,na,na,na,na); Standard distance 50km

2.09
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(& # 81" " & + + 3 + o+
"o $ % C+4/5NO
Process Parameter Unit Mainstream | Best
technology |[technology
Silica reduction Yield % 80.00% 80%
Solar grade silicon Process i Siemens Siemens
production modified modified
Coventional |Coventional
Ingot method -
Ingot Ingot Ingot
Border loss % 85% 85%
Waler size i 0.156m x 0.156m x
0.156m 0.156m
Wafer .
Wafer thickness um 200 180
Kerfloss um 200 200
Surface treatment Dama_lge layer corrosion, - NaOH NaOH
texturing
POCL3 POCL3
Semiconductor doping - Diffusion Diffusion
Diffusion system knot S Furnace Furnace
Back d_lffu3|on layer i HE/HNO3 HE/HNO3
corrosion
Edge etching - CF4 Plasma |CF4 Plasma
Backside - Al Al
Back busbar 100% 100%
Back electrode covering - Ag/Al Ag/Al
Electrode printing . Screen Screen
Positive electrode layer - printing Ag printing Ag
Front metal cover % 10% 7%
Front busbar - Ag Ag
- - PECVD of PECVD of
Passivation ARC Passivation methods - Si3N4 Si3N4
Circuit detection Yield 95% 95%
Cell components - 72 72
Glass thickness mm 4 3.2
Module production EVAfilm thickness mm |2 Xx0.5mm 2x0.5mm
Back film thickness um 125 125
PET backplane thickness |mm 0.2 0.2
Componentdimension - 992mm x 992mm X
1956mm 1956mm
Component detection Yield % 99% 99%
Module efficiency % 12.40% 14.40%
Life time a 25 25
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Name

Location
InfrastructureProcess
Unit
MG-silicon, Chinese data, mainstream, atplant
MG-silicon, Chinese data, best technology, at plant
Water, uns pecified natural origin, CN

product
)

resource, in water

technos phere silicasand, at plant

hard coal coke, at plant

petroleum coke, atrefinery

wood chips, mixed, u=120%, at forest

graphite, at plant

electricity, medium woltage, atgrid

Carbon dioxde, fossil
Water, CN
Silicon

emission air, uns pecified

Nitrogen oxides
Sulfur dioxide

$

(& # 8) +
+ %

+ mn
(+
&

(+ 5 " &
! &% C+4/5NO

C

Location

CN

InfrastructureProcess

oo

© o o o o

+

Unit

& &8 &EE

&
$

+

4/5NO09 "

0 CX+
+ 4

MG:-silicon, MG-silicon,
Chinese data, ~ Chinese data,
mainstream, at best technology,

plant atplant
CN CN

0 0

kg kg

1 [

0 1
1.20E-1 1.20E-1
2.68E+0 2.68E+0
275E+1 T 2.75E+1
6.00E-1 6.00E-1
17264 T 17264
1.20E-1 1.20E-1

r
1.25E+1 1.25E+1
3.50E+0 3.59E+0
1.20E+2 1.20E+2
5.40E-1 5.40E-1
1.96E-1 1.96E-1
6.10E-1 6.10E-1
11}

PR R R R e UncertaintyType

BoR e e e

+ $5 (+

$ 3 41*7
$

+ 1+7

+

4/5N)O H$4/5NO

<5

StandardDeviation95%

1.30
1.30
1.30
1.30
1.30
1.30

1.30
1.62
5.10

1.62
1.30

&

GeneralComment

15,1,11,5BU:1.05
15,1,11,5BU:1.05

Water; Diao & Shi 2011
Silica sand; Diao & Shi 2011

15,1,1,1,5,BU:1.05); Petrol coke; Diao & Shi 2011

151,11,5BU:1.05

( )

( )

(1,5.1,11,5BU:1.05); Hard coal; Diao & Shi 2011
( )

( ): Sawdust; Diao & Shi 2011

( )

15,1,1,1,5,BU:1.05); Graphit electrode; Diao & Shi 2011

(15,1,1,1,5,BU:1.05); Electricity demand; Wang (2014) CurrentPV
Markets and Energy Pay-Back Study (p. 33), Hao and Zhao (2014)
Life Cycle CO2 Emissions of Grid-Connected Electricity for
Crystalline Silicon Photowltaic Systems in China (p. 13)
(15,1,1,1,5,BU:1.05); CO2; Diao & Shi 2011

(15,1,1,1,5,BU:15); H20; Diao & Shi 2011

(15,1,1,1,5,BU:5); SiO2; Diao & Shi 2011

(15,1,1,1,5,BU:15); NOX; Diao & Shi 2011

(1,5,1,1,1,5,BU:1.05); SO2; Diao & Shi 2011

& +



(& # 8)A "

product

resource, in water

$

Name
Location
InfrastructureProcess
Unit
silicon, solar grade, Siemens, Chinese data, mainstream, at
plant

silicon, solar grade, Siemens, Chinese data, besttech., at
plant

Water, unspecified natural origin, CN

Water, unspecified natural origin, CN

MG-sil

emission air,
unspecified

emission water,

unspecified

(& # 8 +

" & %

, Chinese data, ,atplant

MG-silicon, Chinese data, best technology, at plant
hydrogen, liquid, at plant

chlorine, liquid, production mix, at plant
sodium hydroxide, 50% in H20O, production mix, at plant

limestone, milled, packed, at plant

steam, for chemical processes, at plant

electricity, medium voltage, at grid

Hydrogen chloride

Silicon tetrafluoride
Silicon
Silicon

COD, Chemical Oxygen Demand

Chloride

Fluoride

Suspended solids, unspecified

Ammonium, ion

C+4/5NO

Location

CN

RER

CN

InfrastructureProcess

Unit

kg
kg

m3
m3

kg

kg

kg

kg

kg

kg

kg

kwh

kg
kg

kg
kg

kg
kg

kg

kg

%

silicon, solar

grade, Siemens, grade, Siemens,

Chinese data,
mainstream, at
plant

CN

kg

0

4.54E-1
1.70E-2

1.12E+0

0

5.36E-2

2.00E-1
8.70E-1

5.80E-1

6.81E+1

1.25E+2

9.00E-2

8.00E-1
1.50E-1
8.00E-2

2.04E-3

7.70E-2
5.00E-5

1.44E-3

3.47E-5

.

+ 4<5

silicon, solar
Chinese data,

besttech., at
plant

2.16E-1
3.80E-4

0

1.12E+0

4.50E-2

2.00E-1
8.70E-1

5.80E-1

5.50E+1

1.00E+2

1.20E-1

4.20E-1
5.00E-2

2.04E-3

7.70E-2
3.00E-5

1.44E-3

3.47E-5

UncertaintyType

PR RR R

-

&

C+4/5N 05

StandardDeviation95%

130
130

130

162

162
5.10
5.10

162

3.09
162

GeneralComment

(1,5,1,1,1,5,BU:1.05); Cooling water; Diao & Shi 2011
(1,5,1,1,15,BU:1.05); Process water; Diao & Shi 2011
(1,5,1,1,15,BU:1.05); MG-Si; Institute of Electrical Engineering
of Chinese Academy of Sciences (IEE CAS, 2014)
(1,5,1,1,15,BU:1.05); MG-Si; Institute of Electrical Engineering
of Chinese Academy of Sciences (IEE CAS, 2014)
(1,5,1,1,1,5,BU:1.05); H2; Institute of Electrical Engineering of
Chinese Academy of Sciences (IEE CAS, 2014), LCI Chinese
Production, Diao & Shi 2011

(1,5,1,1,1,5,BU:1.05); CI2; Institute of Electrical Engineering of
Chinese Academy of Sciences (IEE CAS, 2014)
(1,5,1,1,1,5,BU:1.05); NaOH,; Institute of Electrical Engineering
of Chinese Academy of Sciences (IEE CAS, 2014)
(1,5,1,1,1,5,BU:1.05); Lime; Institute of Electrical Engineering of
Chinese Academy of Sciences (IEE CAS, 2014)
(1,5,1,1,15,BU:1.05); Steam; Institute of Electrical Engineering
of Chinese Academy of Sciences (IEE CAS, 2014), LCI Chinese
Production, Diao & Shi 2011

(1,5,1,1,1,5,BU:1.05); Electricity demand,; Institute of Electrical
Engineering of Chinese Academy of Sciences (IEE CAS, 2014),
Wang (2014) Current PV Markets and Energy Pay-Back Study
(pp- 32-33)

(1,5,1,1,15,BU:1.5); HCL; Diao & Shi 2011

(1,5,1,1,15,BU:1.5); SiCl4; Diao & Shi 2011

(1,5,1,1,15,BU:5); SiO2; Diao & Shi 2011

(1,5,1,1,15,BU:5); Silica material; Diao & Shi 2011
(1,5,1,1,1,5,BU:1.5); COD; Institute of Electrical Engineering of
Chinese Academy of Sciences (IEE CAS, 2014)
(1,5,1,1,1,5,BU:3); Chloride; Institute of Electrical Engineering of
Chinese Academy of Sciences (IEE CAS, 2014)
(1,5,1,1,1,5,BU:1.5); Fluoride; Diao & Shi 2011

(1,5,1,1,15,BU:1.5); Suspended solid; Institute of Electrical
Engineering of Chinese Academy of Sciences (IEE CAS, 2014)

(1,5,1,1,1,5,BU:1.5); Ammonia Nitrogen; Institute of Electrical
Engineering of Chinese Academy of Sciences (IEE CAS, 2014)
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4 L o -
8 silicon ingot, silicon ingot, = _5
H % _ sliced (wafer), sliced (wafer), 5 =
Name S ‘E' S Chinesedata, Chinese data, E E GeneralComment
S 3 mainstream, at besttechnology, g °
E s
E plant atplant E S
£ 5
Location CN CN
InfrastructureProcess 0 [
Unit unit unit
product Z:I:::n ingot, sliced (wafer), Chinese data, mainstream, at CN 0 unit 1 0
silicon ingot, sliced (wafer), Chinese data, besttechnology, CN 0 unit 0 1
atplant
technosphere silicon, solar grade, Siemens, Chinese data, mainstream, at CN 0 kg 2.04E-2 0 1 130 (1,5,1,1,1,5,BU:1.05); SoG-Si; Institute of Electrical Engineering
plant L of Chinese Academy of Sciences (IEE CAS, 2014)
::'ﬁ"f“[’" solar grade, Siemens, Chinese data, besttech. at o g 0 1.89E-2 1 130 (1,511,5,BU:1.05); SoG-Si; Diao & Shi 2011
argon, liquid, at plant RER 0 kg  7.79E-3 _ 7.79E-3 1 130 (1,51,1,15,BU:1.05); Argon; Institute of Electrical Engineering
triethylene glycol, at plant RER 0 kg ~ 5.12E-2 T 7.15E-2 1 130 (1511158 05); Polyethylenegylkol; Diao & Shi 2011
Y y (1,5,1,1,1,5,BU:1.05); SIC; Institute of Electrical Engineering of
silicon carbide, at plant RER 0 kg 6.08E-3 6.08E-3 1 130 Chinese Academy of Sciences (IEE CAS, 2014)
L 9 (1,5,1,1,1,5,BU:1.05); HF; Institute of Electrical Engineering of
hydrogen fluoride, at plant GLO 0 kg 2.40E-4 2.40E-4 1 130 Chinese Academy of Sciences (IEE CAS, 2014)
L 9 (1,5,1,1,1,5,BU:1.05); HCI; Institute of Electrical Engineering of
hydrochloric acid, 30% in H20, at plant RER 0 kg 1.65E-4 1.65E-4 1 130 Chinese Academy of Sciences (IEE CAS, 2014)
Y Y (1,5,1,1,1,5,BU:1.05); NaOH,; Institute of Electrical Engineering
sodium hydroxide, 50% in H20O, production mix, at plant RER 0 kg 5.01E-5 5.01E-5 1 130 of Chinese Academy of Sciences (IEE CAS, 2014)
sulphuric acid, liquid, at plant RER 0 kg 0 6.00E-5 1 130 (1,51,115,BU:1.05); Sulphuric acid; Diao & Shi 2011
nitrogen, liquid, at plant RER 0 kg 3.62E-3 6.40E-4 1 130 (1,51,1,15,BU:1.05);Nitrogen (liquid); Diao & Shi 2011
potassium nitrate, as N, atregional storehouse RER 0 kg 2.20E-4 6.80E-4 1 130 (1511158 05); Nitrate; Diao & Shi 2011
potassium hydroxide, at regional storage RER 0 kg 2.00E-5 2.00E-5 1 130 (1,51,1,15,BU:1.05); KOH;Diao & Shi2011
Y y (1,5,1,1,1,5,BU:1.05); Steel wire; Institute of Electrical
steel, converter, unalloyed, at plant RER 0 kg 1.58E-2 1.58E-2 1 130 Engineering of Chinese Academy of Sciences (IEE CAS, 2014)
Y y (1,5,1,1,1,5,BU:1.05); Steel wire; Institute of Electrical
e Vi, S RR 0 [y A= A= 1] 130 Engineering of Chinese Academy of Sciences (IEE CAS, 2014)
1,51,1,15,BU:1.05); d; Institute of Electrical
acrylic acid, at plant RER 0 kg 4.60E-5 4.60E-5 1 130 ( ); acnfic acid; Institute of Electrical

Engineering of Chinese Academy of Sciences (IEE CAS, 2014)

(1,5,1,1,1,5,BU:1.05); Dipropylene Glycol Monomethyl Ether;
dipropylene glycol monomethyl ether, at plant RER 0 kg 6.40E-4 6.40E-4 1 130 Institute of Electrical Engineering of Chinese Academy of
Sciences (IEE CAS, 2014)

nitric acid, 50% in H20, at plant RER 0 kg 7.80E-4 7.80E-4 1 130 ¢S1115BULOS);nitic acid; nstite of Electrical
Engineering of Chinese Academy of Sciences (IEE CAS, 2014)
(1,5,1,1,1,5,BU:1.05); acetic acid; Institute of Electrical

o 3 »
acetic acid, 98% in H20, at plant RER 0 kg 5.39E-4 5.39E-4 1 130 Engineering of Chinese Academy of Sciences (IEE CAS, 2014)

(1,5,1,1,1,5,BU:1.05); glass; Institute of Electrical Engineering of

solar glass, low-iron, at regional storage RER 0 kg 9.69E-4 9.69E-4 1 130 Chinese Academy of Sciences (IEE CAS, 2014)

(1,5,1,1,1,5,BU:1.05); quartz crucible; Institute of Electrical

ellienaeeuh e = O [y BESES BESES 1] 130 Engineering of Chinese Academy of Sciences (IEE CAS, 2014)

(1,5,1,1,1,5,BU:1.05); Electricity demand,; Institute of Electrical
Engineering of Chinese Academy of Sciences (IEE CAS, 2014),
Multi-Si Ingot and Wafer; Wang (2014) Current PV Markets and
Energy Pay-Back Study (pp. 32-33)

electricity, medium voltage, at grid CN 0 kWh 6.86E-1 3.72E-1 1 130

) r
Silicon = - kg 3.20E-2 4.34E-2 1 510 (1,51,115,BU:5);SIC;Diao & Shi2011
(1,5,1,1,1,5,BU:3); Polyethylenegylkol; Institute of Electrical
emission water, R R Y y Engineering of Chinese Academy of Sciences (IEE CAS, 2014),
unspecified freiversolee] kg 25552 2i=e 1] 309 Multi-Si Ingot and Wafer; Wang (2014) Current PV Markets and
Energy Pay-Back Study (pp. 32-33), Diao & Shi 2011
R R Y u (1,5,1,1,1,5,BU:1.5); Fluorid; Institute of Electrical Engineering of
Bhcide kg C2LES) C2LES 1] 162 Chinese Academy of Sciences (IEE CAS, 2014)
; ; Y y (1,5,1,1,15,BU:1.5); COD; Institute of Electrical Engineering of
COD, Chemical Oxygen Demand kg 1.19€E-3 1.19€E-3 1 162 Chinese Academy of Sciences (IEE CAS, 2014)
Chloride = - kg 6.20E-4 2.80E-4 1 309 (1,51,1,15,BU:3);Chlorid; Diao & Shi 2011
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&+ + $

+ ;" & ! & & % C+4/5NO (+
+ " & 0 CX+ 4/5N)O H$4/5NO

#/



(& # 8#A " "+ " + 4<5 &
+ $

Name

Location
InfrastructureProcess
Unit

Location
InfrastructureProcess
Unit

photowltaic cell, Chinese data, mainstream, at plant CN 0 unit
photowltaic cell, Chinese data, best technology, at plant CN 0 unit
::'a'f“:" ingot, sliced (wafer), Chinese data, mainstream, at o\ o ot 1.00E+0 0 1 130 (1,511.5,8U:1.05);wafer/ingot; Diao & Shi 2011
;';:Iz:t'"gm' sliced (wafer), Chinese data, besttechnology, o o i 0 1.00E40 1 130 (1,511.5,8U:1.05);wafer/ingot; Diao & Shi 2011
silicon tetrahydride, at plant RER 0 kg 8.30E-4 5.60E-4 1 130 (1,51,1,15,BU:1.05);SiH4;Diao & Shi 2011
ammonia, liquid, at regional storehouse RER 0 kg 2.31E-3 1.22E-3 1 130 (1,51,1,15,BU:1.05);NH3;Diao & Shi2011
hydrochloric acid, 30% in H20, at plant RER 0 kg 1.07E-3 4.00E-4 1 130 (1,51,1,15,BU:1.05);HCI; Diao & Shi 2011
potassium hydroxide, at regional storage RER 0 kg 0 7.80E-4 1 130 (1,51,115,BU:1.05); KOH;Diao & Shi 2011
sulphuric acid, liquid, at plant RER 0 kg 0 5.00E-5 1 130 (1,51,115,BU:1.05);H2S04; Diao & Shi 2011
phosphoryl chloride, at plant RER 0 kg 2.00E-5 2.00E-5 1 130 (1,51,115,BU:1.05); POCL3;Diao & Shi2011
hydrogen fluoride, at plant GLO 0 kg 3.97E-3 3.92E-3 1 130 (1,51,115,BU:1.05);HF;Diao & Shi2011
oxygen, liquid, at plant RER 0 kg 4.50E-4 1.50E-4 1 130 (1,51,115,BU:1.05);02;Diao & Shi2011
nitrogen, liquid, at plant RER 0 kg 7.61E-2 5.78E-2 1 130 (1,51,115,BU:1.05);N2;Diao & Shi2011
nitric acid, 50% in H20, at plant RER 0 kg 2.82E-3 7.20E-3 1 130 (151,1,15BU:1.05); HNO3; Diao & Shi 2011
silver, atregional storage RER 0 kg 6.20E-4 4.40E-4 1 130 (1,51,1,15,BU:1.05);Silver; Diao & Shi 2011
metallization paste, back side, aluminium, at plant RER 0 kg _ 1.46E-3 _ 1.10E-3 1 130 (1,51,1,15,BU:1.05); Auminium paste; Diao & Shi 2011
4 4
(1,5,1,1,1,5,BU:1.05); Electricity demand; Single-Si Ingot and
Wafer; Wang (2014) Current PV Markets and Energy Pay-Back
electricity, medium voltage, at grid CN 0 kwh 8.26E-1 8.26E-1 1 130 Study (pp.32-34), Multi-Si Ingot and Wafer; Hao and Zhao
(2014) Life Cycle CO2 Emissions of Grid-C ici
for Crystalline Silicon Photovoltaic Systems in China (p. 13, 31)
Ethanol - - kg 5.20E-4 3.80E-4 1 162 (1511158 5); Evaporting solvent; Diao & Shi 2011
Carbon dioxide, fossil - - kg 1.00E-4 8.00E-5 1 130 (151,1,15BU:105); CO2;Diao & Shi 2011
Fluoride - - kg 7.94E-3 7.83E-3 1 162 (151,1,15BU:15);Fluorid; Diao & Shi 2011
Chloride - - kg 1.66E-3 6.20E-4 1 309 (151,1,15,BU:3);Chlorid; Diao & Shi 2011
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Name
Location
InfrastructureProcess
Unit

photowltaic panel, Chinese data, mainstream, at plant
photowltaic panel, Chinese data, besttechnology, at plant

photowltaic cell, Chinese data, mainstream, at plant
photowltaic cell, Chinese data, best technology, at plant

copper, atregional storage

solar glass, low-iron, at regional storage
polwinyifluoride film, at plant

polyethy atplant
silicone product, at plant
aluminium alloy, AIMg3, at plant
ethylvinylacetate, foil, at plant

electricity, medium voltage, at grid

ethylvinylacetate, foil, at plant

Silicon

Location

CN

Y RER

InfrastructureProcess

o

cooooo o

0

Unit

unit
unit

unit

unit

kg
kg

i
0

7.20E+1

0

3.60E-2

1.79E+1
2.55E-1
5.20E-1
118E-1
3.40E+0
1.90E+0

3.40E+1

3.00E-3

0
i

0

7.20E+1

3.60E-2

143E+1
2.55E-1
5.20E-1
113E-1
2.70E+0
1.90E+0

3.40E+1

3.00E-3

I

+

130

130
130
130
130
130
130

130
5.10

4<5 &

(1,5,1,1,1,5,BU:1.05); cells; Diao & Shi 2011
(1,5,1,1,15,BU:1.05); cells; Diao & Shi 2011

(1,5,1,1,1,5,BU:1.05); Copper; Diao & Shi 2011

(1,5,1,1,1,5,8U:1.05); Glass; Diao & Shi 2011
(1,5,1,1,1,5,BU:1.05); Back film; Diao & Shi 2011
(1,5,1,1,1,5,8U:1.05); PET back; Diao & Shi 2011
(1,5,1,1,1,5,BU:1.05); Silicone; Diao & Shi 2011
(1,5,1,1,1,5,BU:1.05); Auminium frame; Diao & Shi 2011
(1,5,1,1,1,5,8U:1.05); EVA; Diao & Shi 2011

(1,5,1,1,1,5,BU:1.05); Electricity demand; Single-Si Ingot and
Wafer; Wang (2014) Current PV Markets and Energy Pay-Back
Study (pp. 32-34), Multi-Si Ingot and Wafer; Hao and Zhao
(2014) Life Cycle CO2 Emissions of Grid-C ici
for Crystalline Silicon Photovoltaic Systems in China (p. 13, 31)

(1,5,1,1,1,5,BU:1.05); EVA; Diao & Shi 2011
(1,5,1,1,1,5,BU:5); Silicon; Diao & Shi 2011



: #

(&# + + + 5 "+ "
4* 9%5
(+ 9 & " +$ "4
( "& +& R$& + 4/5N).0
(& # A" + ("+ " "4* 9
%59 C 41 91Y5 < + 4A 9A5

<
X z §
o
s S e <
i 2 5§ = b b b 2 2s
Explanations Name § 28 5 Ilaminate, CdTe, laminate, CdTe, laminate, CdTe, i S & GeneralComment
S g& at plant atplant atplant 5 §°
£ g8 2
- S 8
n
Location DE "% us
InfrastructureProcess 1 1 1
Unit m2 m2 m2
Cutputs photovoltaic laminate, CdTe, atplant DE 1 m2 1
photovoltaic laminate, CdTe, atplant MY 1 m2 1
photovoltaic laminate, CdTe, atplant us 1 ma .
technosphere  electricity, medium voltage, at grid DE 0 kWh  279E+l - - 1 107 @111,1,3BU:1.05);2010 data for
First Solar in Germany
1,1,1,11,3BU:1.05); 2010 data fo
04 electricity, medium voltage, at grid MY 0  kwh a 302E+1 5 1 107 ¢ ) ataor
First Solar in Malaysia
(1,1,1,1,1,3,8U:1.05); 2011 data for
electricity, medium voltage, at grid Us 0 kwh - - 295E+1 1 107 et
natural gas, burned in boiler modulating >100kw RER 0 M 5.50E+0 . 1168+ 1 107 &14113BUL05);2010 datafor
First Solar in US
photovoltaic panel factory GLO 1 unit  4.00E-6 4.00E6 400E6 1 304 (3,4311,3BU:3) Assumption
tap water, atuser RER 0 kg 115E+2 211E+2 132822 1 107 (G1L1L3BUILOS) 2010 datafor
First Solar in US
(1,1,1,1,1,3,8U:1.05); 2010 data for
tempering, fiat glass RER 0 kg 8.34E+0 8.38E+0 BATERO 1 107 el
(1,1,1,1,1,3,8U:1.05); 2010 data for
copper, at regional storage RER 0 kg 105E-2 116E-2 11082 1 107 GoSend
silicone product, at plant RER 0 kg 307E-3 307E-3 30763 1 10 (122313BULOS)Fhenakis,
literature
solar glass, low-iron, atregional storage RER 0 kg 8.34E+0 8.38E+0 ga7e+0 1 107 G111.1,3BUIL05)2010 datafor
First Solar in US
1,11,1,1,3,8U:1.05); 2010 data fo
flatglass, uncoated, at plant RER 0 kg 8.16E+0 813E+0 8.25E+0 1 107 ¢ ) ataor
First Solar in US
1,4,331,3BU:1.05); Fthenakis,
glass fibre reinforced plastic, polyamide, injection moulding, atplant ~ RER 0 kg 1.08E-1 1.08E-1 1.08E-1 1 116 ¢ ); Fthenakis
literature, sum up of several materials
(1,1,1,1,1,3,8U:1.05); 2010 data for
ethyhinylacetate, foil, at plant RER 0 kg 477E1 486E-1 486EL 1 107 el
1,1,1,11,3BU:1.05); 2010 data fo
cadmium telluride, semiconductor-grade, at plant Us 0 kg 233E-2 234E2 258E-2 1 107 ¢ ) atafor
First Solar in US
(1,433,1,3,BU:L.05); Fthenakis,
cadmium sulphide, semiconductor-grade, atplant Us o0 kg 352E-3 35263 352E3 1 116 literature, incl. Partof Cd compound
powder
1,4,331,3BU:105); Fthenakis,
nitric acid, 50% in H20, atplant RER 0 kg 5.72E-2 5.72E-2 5.72E-2 1 116 I(“E’ame ); Fthenakis
1,4,331,3BU:105); Fthenakis,
sulphuric acid, liquid, at plant RER 0 kg 393E-2 393E-2 393E-2 1 116 I(“E’ame ); Fthenakis
silica sand, at plant DE 0 kg 4.68E-2 468E-2 468E-2 1 116 |(L43313BU:105) Fhenaks,
literature
sodium chloride, powder, at plant RER 0 kg 453E-2 453E2 453E2 1 116 I‘i‘e‘:il‘l3r‘el‘3‘BU31'°5)‘F‘T‘B"ak's‘
1,4,331,3BU:105); Fthenakis,
hydrogen peroxide, 50% in H20, atplant RER 0 kg 167E-2 167E-2 167E-2 1 116 I(nemlm ); Fthenakis
isopropanol, at plant RER 0 kg 208E-3 208E-3 20863 1 116 (143313BULOS)Fihenakis,
literature
sodium hydroxide, 50% in H20, production mix, at plant RER 0 kg 4.93E-2 4.93E-2 4.93E-2 1 116 I(ie‘:ije BU:1.05); Fthenakds,
(1,1,1,1,1,3,8U:1.05); 2010 data for
chemicals inorganic, at plant Glo 0 kg 3.76E-2 3.76E-2 376E2 1 107 el
(1,43,3,1,3,BU:L.05); Fthenakis,
chemicals organic, at plant Glo 0 kg 9.74E-3 9.74E-3 974E3 1 116 literature, sum up of seweral
chemicals
nitrogen, liquid, at plant RER 0 kg 7.32E-2 7.32E2 732E2 1 116 (L433.1.3BU:105); Fihenakis,
literature
1,4,331,3BU:105); Fthenakis,
helium, at plant GLO 0 kg 364E-2 364E-2 364E-2 1 116 € ); Fihenakis
literature
comugated board, mixed fibre, single wall, at plant RER 0 kg 5.22€-1 5.22E-1 5.22€-1 1 107 (G1111.3BUL05);2010 datafor
First Solar in US
transport, lorry >16t, fleet average RER 0 tm 587E+0 4131 775E40 1 200 (Slo‘lla‘:‘li‘thuzz)‘2010“'5"’”:"5‘
1,1,1,11,3BU:2); 2010 data for First
transport, freight, rail RER 0  tm - 5.35E+0 R 1 200 © ) ata for Firs
Solar in Malaysia
1,1,1,11,3BU:2); 2010 data for First
transport, ransoceanic freight ship OCE 0 tm - 23142 - 1 200 ¢ ) ata for Firs!

Solar in Malaysia
(1,4,33,1,3BU:1.05); Asema
Waste disposal, municipal solid waste, 22.9% water, to municipal incineration CH 0 kg 3.00E-2 3.00E-2 3.00E-2 1 116 (personal communication) 2007,
production waste

disposal, plastics, mixure, 15.3% water, to municipal incineration CH 0 kg 7.08E-1 7.08E-1 708E4 1 116 (1433.3BU:1.05); Calculation
treatment, sewage, unpolluted, to wastewater treatment, class 3 CH 0 m3 341E-2 5 6.16E-2 1 107 (G1111,3BU:L05)2010datafor
First Solar in US
Heat, waste - m 2.09E+2 2.09E+2 200E+2 1 120 (3,4331,5BU:L05) Calculaion
Cadmium - g 5.34E-9 5.34E-9 5.34E-9 1 500 (L1d:11.3BU:S)2010data for First
SolarinUS
i 1,1.1,11,3BU:3); 2010 data for First
water, unspecified Cadmium, ion - - kg 4.43E-7 44367 4.43E-7 1300 (Solar U ) ata for Firs!
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Name

Location
InfrastructureProcess

Location
InfrastructureProcess

Unit
photowltaic laminate, CIS, at plant

DE 1 m2 100E+0 [
photovoltaic panel, CIS, at plant DE 1 m2 o 1.00E+0
electricity, medium wliage, atgrid DE 0 kWh 447E+l - 1107 (L11113) coatng, water purification, etc.
natural gas, burned in boiler condensing e
T RER 0 M) - - 1107 (L11113)de (2014) Life Cycle Status 2011, Part 1 Data Collection (Table 46)
light fuel oil, burned in industrial funace MW, o o . BRSO || 107 |(1111.2) Rengel, Heratur
non-modulating
photovoltaic panel factory GLO 1 unit  4.00E-6 E 1 302 (141313);Assumpon
tap water, at user RER 0 kg 131E+2 - 1 107 (L11113):companyinformation
tempering, fat glass RER 0 kg  7.70E40 E 1 107 (L11113);Assumpion
photovolaic laminate, CIS, at plant DE 1 m2 - L00E+#0 1 300 (111113)Assumption
aluminium alloy, AMg3, at plant RER 0 kg E 220E40 1 107 (L11113);companyinformation
copper, at regional storage RER 0 kg 9.77E-3 - 1 107 (L11113);companyinformation
aluminium, production mix at plant RER 0 kg  4.44E2 - 1 107 (L11113);de Wild-Scholen (2014) Life Cycle Staws 2011, Part 1 Data Collection (Table 46)
flat glass, uncoated, at plant RER 0 kg  527E40 - 1107 (L11113);de Wild-Scholen (2014) Life Cycle Status 2011, Part 1 Data Collection (Table 46)
diode, uns pecified, atplant GLO 0 kg  1ME3 - 1 107 (L11113);de Wild-Scholten (2014) Life Cycle Stas 2011, Part 1 Daia Collection (Table 46)
silicone product, at plant RER 0 kg  4.04E-1 - 1 107 (L11113);de Wild-Scholen (2014) Life Cycle Status 2011, Part 1 Data Collection (Table 46)
molybdenum, at regional storage RER 0 kg  6.06E-3 E 1 113 (322.113);companyinformation and assumption for share of metals
indium, at regional storage RER 0 kg 28263 E 1 113 (322.1.13);companyinformation and assumption for share of metals
:‘?:n':""m SUPIEE SEIEEERISR R s 6 iy aEEza B 1 107 (111113);de Wild-Scholten (2014) Life Cycle Status 2011, Part 1 Data Collection (Table 46)
gz'{:‘;‘t‘;se"‘ iconducior-grade, atregional  pep g gogEas - 1 113 (32.2.1.13);companyinformation and assumption for share of metals
selenium, at plant RER 0 kg  560E-3 E 1 113 (322.1.13);companyinformation and assumption for share of metals
:‘T:“':""'" SUPIEE COEHERRIER S 6 B B 1 113 (3,221.13);companyinformation and assumption for share of metals
zinc, primary, at regional storage RER 0 kg E E 1 113 (322.1.13);companyinformation and assumption for share of metals
tin, atregional storage RER 0 kg  123E2 E 1 113 (322.1.13);companyinformation and assumption for share of metals
solar glass, low-iron, atregional storage RER 0 kg  7.70E40 E 1 107 (L11113);companyinformation
(1S [ Gt e o i mE s, RER 0 kg o 400E2 1 107 (11,1,113);Raugei, literature
injection moulding, at plant
ethyhinytacetate, foil, at plant RER 0 kg  751E-1 E 1 107 (L11113);companyinformation
flux, wave soldering, at plant GO 0 kg 1282 - 1 107 (111113);de Wild-Scholten (2014) Life Cycle Staws 2011, Part 1 Data Collection (Table 46)
zinc ovide, at plant RER 0 kg  9.09E-3 - 1 107 (L11113);de Wild-Scholen (2014) Life Cycle Staws 2011, Part 1 Data Collection (Table 46)
wire drawing, copper RER 0 kg  9.77E-3 - 1107 (L11113);de Wild-Scholten (2014) Life Cycle Status 2011, Part 1 Data Collection (Table 46)
(P SR (il o i, RER 0 kg  3.36E-1 B 1 107 (1111.13);de Wild-Scholten (2014) Life Cycle Stats 2011, Part 1 Data Collection (Table 46)
amorphous, atplant
polyethylene, HDPE, granulate, at plant RER 0 kg  484E2 - 1107 (L11113);de Wild-Scholten (2014) Life Cycle Status 2011, Part 1 Data Collection (Table 46)
polyinybutyral foil, at plant RER 0 kg  189E-1 - 1107 (L11113);de Wild-Scholten (2014) Life Cycle Staws 2011, Part 1 Data Collection (Table 46)
polyphenylene sulfide, at plant GLO 0 kg  B850E2 - 1 107 (L11113);de Wild-Scholten (2014) Life Cycle Status 2011, Part 1 Data Collection (Table 46)
acetone, liquid, at plant RER 0 kg E E 1 116 (3.13.113);Cleaning agent, Ampenberg 1998
argon, liquid, atplant RER 0 kg  190E-2 E 1 107 (L11113);protection gas, companyinformation
buty acnate, at plant RER 0 kg  L1OIE-1 - 1 107 (L11113);de Wild-Scholten (2014) Life Cycle Staws 2011, Part 1 Data Collection (Table 46)
diborane, at plant GLO 0 kg  201E4 - 1107 (L11113);de Wild-Scholten (2014) Life Cycle Staws 2011, Part 1 Data Collection (Table 46)
sulphuric acid, liquid, at plant RER 0 kg  331E2 - 1 107 (L11113);de Wild-Scholen (2014) Life Cycle Status 2011, Part 1 Data Collection (Table 46)
hydrogen sulphide, H2S, at plant RER 0 kg  191E-1 - 1 107 (L11113);de Wild-Scholten (2014) Life Cycle Status 2011, Part 1 Data Collection (Table 46)
i‘o:";:"p:;y:‘m’“de' 503%inH20, production™ = e o 0 glaaep B 1 107 (111113);de Wild-Scholten (2014) Life Cycle Status 2011, Part 1 Data Collection (Table 46)
hydrogen peroside, 50% in H20, at plant RER 0 kg 231E2 - 1 107 (L11113);de Wild-Scholten (2014) Life Cycle Staws 2011, Part 1 Data Collection (Table 46)
hydrochloric acid, 30% in H20, at plant RER 0 kg  9.94E2 - 1107 (L11113);de Wild-Scholen (2014) Life Cycle Staws 2011, Part 1 Data Collection (Table 46)
nitrogen, liquid, at plant RER 0 kg 157E+1 - 1 107 (1,1,1,113);protection gas, company information
ammonia, liquid, at regional storehouse RER 0 kg  9.29E-2 E 1 107 (L11113):dip coating for CdS, companyinformation
urea, as N, at regional storehouse RER 0 kg  115E-3 E 1 116 (3.13.113):dip coating for CdS, Ampenberg 1998
EUR-fat pallet RER 0 unit  500E-2 - 1 107 (L11113);de Wild-Scholen (2014) Life Cycle Status 2011, Part 1 Data Collection (Table 46)
transport, lorry >161, fleet average RER 0 &m 314E40 22561 1 209 (45nananana);Standard disance 100km
wransport, freight, rail RER 0 &m 187E+l  134E+#0 1 209 (45nananana);Sandarddisiance 600km
disposal, waste, Si waferprod. inorg, 9.4% )
e T e CH 0 kg 202 - 1 124 @111 waste, own estimaion for type
disposal, plastics, mixure, 15.3% water, o )
e e CH 0 kg 751E1  400E2 1 107 (L111.13);Calculation forplastic pars bured after recycling
(ALt h i 2, 1 = (D T CH 0 kg  650E1 B 1 107 (1111.13);de Wild-Scholten (2014) Life Cycle Status 2011, Part 1 Data Collection (Table 46)
material landfil
fn'zl;"‘;s’:ﬁsss' (LR (9 CT 8l CH 0 kg  B344E+0 B 1 107 (111113);de Wild-Scholten (2014) Life Cycle Status 2011, Part 1 Data Collection (Table 46)
treament, glass production effluent, to )
e S CH 0 m3 1 107 (L11113);companyinformation
(el enl SR PEIE DUEREAT g G g peiza B 1 107 (1111.13);de Wild-Scholten (2014) Life Cycle Status 2011, Part 1 Data Collection (Table 46)
treament, class 3
Heat, waste - M 1eiEe2 - 1 107 (L11113);Calculason
Cadmium - - kg 21068 - 1 509 (3433.15);Roughestimation
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5 2 facade facade flat roof slanted-roof slanted-roof openground slanted-roof 2 3 2
S § = construction, construction, > . . - construction, 5 B &
Name g = & N on £ s 2 GeneralComment
§ g > | Mmounedat integrated, at roof  mounted,on roof  integrated, on roof ground mounted, on roof, g £ g
- £ building building d d Stade de Suisse 5 § &
Location RER RER RER RER RER RER cH
Infras tructureProcess 1 1 1 1 1 1 1
Unit m2 m2 m2 m2 m2 m2 m2
technosphere ;:::‘['"'""“ PEAEENEORGEEARYE  mam § g 2.64E+0 327E+0 2.52E+0 2.84E+0 2.25E+0 3.98E+0 2.30E+0 1 2.05 (1,2,1,1,1,na); Literature and own estimations
;:’a""':g“'e‘j board mbedfibre, singlewall.at - pep o g 403E2 - 183E2 133E1 114E1 864E-2 13361 1 218 (343,1.35); Schwarzetal. 1092
polyethylene, HDPE, granulate, at plant RER 0 kg 7.32E4 - 1.92E+0 140E-3 2.82E2 9.09E-4 1.40E-3 1205 Séz‘l‘l‘l‘"“): Literature and own estimations, recycled
polystyrene, high impact, HIPS, at plant RER 0 kg 366E3 - 8.30E3 70263 6.02E3 45563 7.02E:3 1 218 (34,3135); Schwarzetal. 1092
polyurethane, flexible foam, at plant RER 0 kg - - - - 184E2 - - 1 205 (1,2.1,1,1na); Literature and own estimations
synthetic rubber, at plant RER 0 kg - - - - 124840 - - 1 205 (1,2.1,1,1na); Literature and own estimations
steel, low-alloyed, at plant RER 0 kg 180E+0 - 26761 150E+0 2.00E1 - - 1 205 (1,2.1,1,1na); Literature and own estimations
chromium steel 18/8, at plant RER 0 kg - - - - - 247E-1 6.50E-2 1 2.10 (2.3,1,1,1,5); Literature and own estimations
reinforcing steel, at plant RER 0 kg - - - - - 721E+0 - 1 2.0 (23,1,115); Literature and own estimations
concrete, normal, at plant CH 0 m3 - - - - - 53764 - 1 218 (34,3,135); Fence foundation
section bar extrusion, aluminium RER 0 kg 264E40 327E+0 252E+0 2.84E+0 225640 3.98E+0 230E40 1 2.18 (34,3135); Estimation
sheet olling, steel RER 0 kg 110E1 - 26761 150E40 - - - 1 218 (34:3,135); Estimation
section bar rolling, steel RER 0 kg 169E+0 - - - 2.00E1 6.15E+0 - 1 218 (34,3135); Brunschweiler 1993
wire drawing, steel RER 0 kg - - - - - 106E+0 - 1 218 (34,3,135); Meshwire fence
dinc coating, pieces RER 0 m2 - - - - - 156E-1 - 1 2.8 (34:3,135); Estimation
ainc coating, coils RER 0 m2 - - - - - 109E1 - 1 218 (343135):Fence
transport transport, lorry >16t, fleet average RER 0 tkm 224E-1 1.64E-1 2.56E-1 2.25E-1 2.07E-1 217E1 1.27E-1 1 2.14 (4,5na,na,na,na); Standard distance 50km
transport, freight, rail RER 0 tkm 161E+0 6.54E-1 1.05E+0 1.50E+0 8.52E-1 5.14E+0 5.26E-1 1 2.14 (4,5,na,na,na,na); Standard distances 200km, 600km
transport, van <3.5t RER 0 tkm 4.44E-1 3.27E-1 4.72E-1 4.34E-1 3.75E-1 1.14E+0 237E-1 1 2.18 (3,4,3,1,3,5); 100km to construction place
disposal  Uisposal.packaging cardboard, 19.6% water, gy 403€-2 - 1.83E-2 13361 114E1 864E-2 13361 1 218 (343,135 Calculated with use
to municipal incineration
Clpesl CHlElig IRt o g g 7.32E4 - 1.92E+0 140E3 1.20E+0 9.09E-4 1.40E-3 1 218 (344,31,35); Disposal of plastics parts atend of life
products, to final disposal
disposal, bullding. polystyrene isolation. flame- ¢ g g 366E-3 - 8.30E-3 70263 6.02E-3 455E-3 7.026-3 1 218 (3.4,3,1.35); Disposal of plastics parts atend of life
retardant, to final disposal
Transformation, from pasture and m eadow - - m2 - - - - - 472640 - 1 2.8 (34,3,1,35); Tucson Electric Power
Transformation, to industrial area, builtup - - m2 - - - - - 150E+0 - 1 215 (132,33 5); Literature and own estimations
Transformation, to industrial area, vegetation - - m2 - - - - - 3.22E+0 1 2.6 (332,33 5); Literature and own estimations
Occupation, industial area, builtup - - moa - - - - - 450E+1 - 1 216 (33,2335); Assumed life time: 30
Occupation, industrial area, vegetation - - moa - - - - - 9.66E+1 - 1 216 (33.2.335); Assumed life time: 30
product facade construction, mounted, at building RER 1 m2 1.00E+0 0 0 0 0 0 0
facade construction, integrated, atbuilding  RER 1 m2 - 100E+0 0 0 0 0 0
flat roof construction, on roof RER 1 m2 - - 1.00E+0 0 0 0 0
slanted-roof construction, mounted, onroof  RER 1 m2 - - - 1.00E+0 0 0 0
slanted-roof construction, integrated, on roof ~ RER 1 m2 - - - - 1.00E+0 0 0
open ground construction, on ground RER 1 m2 - - - - 0 1.00E+0 0
slanted-roof construction, mounted, on roof,
e on CH 1 m2 - - - - 0 0 1.00E+0
information  total weight, materials kg 45 33 47 45 39 115 25 Sum from the inventory
total weight, structure kg 44 33 4.7 43 3.7 114 24 Sum from the inventory
panel area m2 10 10 10 10 10 10 10
minimum weight, construction kg 15 15 10 10 - - Siemer 2008
maximum, construction kg 125 200 200 150 - - Siemer 2008
number, examples 1 10 3 35 10 - - Siemer 2008
: ; - -
mean, construction, 2008, weighted with the ‘g s a3 ur s s i i siemer 2008
installed capacity
standard devation kg 12 31 12 20 - - Siemer 2008
correction factor % 081 096 0.40 154 132, - - Calculated for this study
mean, construction, 2007, ecoinventv2.0 kg 45 4.0 7.0 45 At - - Siemer 2007

mean, construction, 2003, ecoinventv1.0 kg 49 6.2 44 - - Siemer 2003
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China | Supply Mix
%
Fossil fuels 78.75
Hard coal 76.61
Lignite 0.00
Peat 0.00
Industrial Gases 0.61
Coke gases 0.00
Blast furnace gases 0.00
Petroleum products 0.66
Fuel oil 0.00
Diesel 0.00
other petroleum products 0.00
Natural Gas 0.88
Other fossil 0.00
Hydro 18.57
Reservoir power plants 13.93
Run-of-river power plants 4.64
Pumped storage power plants 0.00
Nuclear 2.06
Pressurised-water reactor (PWR) 2.06
Boiling-water reactor (BWR) 0.00
Renewables 0.49
Geothermal 0.00
Solar 0.00
Photovoltaic 0.01
Solar thermal 0.00
Wave and tidal energy 0.00
Wind 0.42
Wood 0.07
Biogas 0.00
Waste 0.00
Municipal waste 0.00
Industrial waste 0.00
Sewage sludge and landfill gases 0.00
Other 0.00
Total domestic 99.88
Imports 0.12
Chinese Taipeh 0.12
Total 100.00
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Japan | Supply Mix
%

Fossil fuels 65.38
Hard coal 24.26
Lignite 0.00
Peat 0.00
Industrial Gases 2.96
Coke gases 0.76
Blast furnace gases 2.20
Petroleum products 12.11
Fuel oil 10.03
Diesel 0.29
other petroleum products 1.78
Natural Gas 26.06
Other fossil 0.00
Hydro 8.07
Reservoir power plants 1.48
Run-of-river power plants 5.91
Pumped storage power plants 0.68
Nuclear 23.76
Pressurised-water reactor (PWR) 10.36
Boiling-water reactor (BWR) 13.40
Renewables 211
Geothermal 0.26
Solar 0.21
Photovoltaic 0.21
Solar thermal 0.00
Wave and tidal energy 0.00
Wind 0.26
Wood 1.39
Biogas 0.00
Waste 0.67
Municipal waste 0.63
Industrial waste 0.04
Sewage sludge and landfill gases 0.00
Other 0.00
Total domestic 100.00
Imports 0.00
Total 100.00
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Germany | Supply Mix
%

Fossil fuels 58.30
Hard coal 18.00
Lignite 25.60
Peat 0.00
Industrial Gases 0.00
Coke gases 0.00
Blast furnace gases 0.00
Petroleum products 0.80
Fuel oil 0.00
Diesel 0.00
other petroleum products 0.00
Natural Gas 9.60
Other fossil 4.30
Hydro 3.40
Reservoir power plants
Run-of-river power plants
Pumped storage power plants
Nuclear 15.90
Pressurised-water reactor (PWR)
Boiling-water reactor (BWR)
Renewables 21.40
Geothermal —
Solar 5.80
Photovoltaic 5.80
Solar thermal 0.00
Wave and tidal energy 0.00
Wind 8.60
Wood 7.00
Biogas
Waste 1.00
Municipal waste
Industrial waste
Sewage sludge and landfill gases
Other 0.00
Total 100.00
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Taiwan | Supply Mix
%

Fossil fuels 77.35
Hard coal 46.82
Lignite 443
Peat 0.00
Industrial Gases 0.85
Coke gases 0.00
Blast furnace gases 0.00
Petroleum products 5.94
Fuel oil 0.00
Diesel 0.00
other petroleum products 0.00
Natural Gas 19.30
Other fossil 0.00
Hydro 3.49
Reservoir power plants 0.00
Run-of-river power plants 3.49
Pumped storage power plants 0.00
Nuclear 17.43
Pressurised-water reactor (PWR) 6.44
Boiling-water reactor (BWR) 10.99
Renewables 0.49
Geothermal 0.00
Solar 0.00
Photovoltaic 0.00
Solar thermal 0.00
Wave and tidal energy 0.00
Wind 0.27
Wood 0.22
Biogas 0.00
Waste 1.24
Municipal waste 1.24
Industrial waste 0.00
Sewage sludge and landfill gases 0.00
Other 0.00
Total domestic 100.00
Imports 0.00
Total 100.00
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Malaysia | Supply Mix
%

Fossil fuels 92.28
Hard coal 26.86
Lignite 0.00
Peat 0.00
Industrial Gases 0.00
Coke gases 0.00
Blast furnace gases 0.00
Petroleum products 1.89
Fuel oil 0.00
Diesel 0.00
other petroleum products 0.00
Natural Gas 63.52
Other fossil 0.00
Hydro 7.72
Reservoir power plants 7.72
Run-of-river power plants 0.00
Pumped storage power plants 0.00
Nuclear 0.00
Pressurised-water reactor (PWR) 0.00
Boiling-water reactor (BWR) 0.00
Renewables 0.00
Geothermal 0.00
Solar 0.00
Photovoltaic 0.00
Solar thermal 0.00
Wave and tidal energy 0.00
Wind 0.00
Wood 0.00
Biogas 0.00
Waste 0.00
Municipal waste 0.00
Industrial waste 0.00
Sewage sludge and landfill gases 0.00
Other 0.00
Total domestic 100.00
Imports 0.00
Total 100.00
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United States of America | Supply Mix
%

Fossil fuels 69.31
Hard coal 45.62
Lignite 1.95
Peat 0.00
Industrial Gases 0.09
Coke gases 0.01
Blast furnace gases 0.07
Petroleum products 1.30
Fuel oil 0.56
Diesel 0.19
other petroleum products 0.55
Natural Gas 20.35
Other fossil 0.00
Hydro 6.77
Reservoir power plants 1.23
Run-of-river power plants 4.93
Pumped storage power plants 0.61
Nuclear 19.10
Pressurised-water reactor (PWR) 12.68
Boiling-water reactor (BWR) 6.42
Renewables 2.75
Geothermal 0.40
Solar 0.06
Photovoltaic 0.04
Solar thermal 0.02
Wave and tidal energy 0.00
Wind 135
Wood 0.93
Biogas 0.02
Waste 0.67
Municipal waste 0.38
Industrial waste 0.12
Sewage sludge and landfill gases 0.17
Other 0.02
Total domestic 98.62
Imports 1.38
Canada 1.35
Mexico 0.03
Total 100.00
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South Korea | Supply Mix
%

Fossil fuels 64.83
Hard coal 39.71
Lignite 0.00
Peat 0.00
Industrial Gases 3.39
Coke gases 0.36
Blast furnace gases 3.02
Petroleum products 3.45
Fuel oil 259
Diesel 0.10
other petroleum products 0.76
Natural Gas 18.28
Other fossil 0.00
Hydro 1.30
Reservoir power plants 0.14
Run-of-river power plants 0.57
Pumped storage power plants 0.58
Nuclear 33.54
Pressurised-water reactor (PWR) 33.54
Boiling-water reactor (BWR) 0.00
Renewables 0.18
Geothermal 0.00
Solar 0.06
Photovoltaic 0.06
Solar thermal 0.00
Wave and tidal energy 0.00
Wind 0.10
Wood 0.01
Biogas 0.00
Waste 0.14
Municipal waste 0.04
Industrial waste 0.00
Sewage sludge and landfill gases 0.10
Other 0.02
Total domestic 100.00
Imports 0.00
Total 100.00
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Spain | Supply Mix
%

Fossil fuels 36.60
Hard coal 14.60
Lignite 0.00
Peat 0.00
Industrial Gases 0.00
Coke gases 0.00
Blast furnace gases 0.00
Petroleum products 0.00
Fuel oil 0.00
Diesel 0.00
other petroleum products 0.00
Natural Gas 9.50
Other fossil 12.50
Hydro 14.20
Reservoir power plants
Run-of-river power plants
Pumped storage power plants
Nuclear 21.20
Pressurised-water reactor (PWR)
Boiling-water reactor (BWR)
Renewables 28.00
Geothermal _
Solar 4.80
Photovoltaic 3.10
Solar thermal 1.70
Wave and tidal energy 0.00
Wind 21.20
Wood 2.00
Biogas 0.00
Waste 0.00
Municipal waste 0.00
Industrial waste 0.00
Sewage sludge and landfill gases 0.00
Other 0.00
Total 100.00
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India | Supply Mix
%

Fossil fuels 80.83
Hard coal 64.84
Lignite 214
Peat 0.00
Industrial Gases 0.17
Coke gases 0.00
Blast furnace gases 0.00
Petroleum products 4.03
Fuel oil 0.00
Diesel 0.00
other petroleum products 0.00
Natural Gas 9.66
Other fossil 0.00
Hydro 14.28
Reservoir power plants 11.01
Run-of-river power plants 152
Pumped storage power plants 1.76
Nuclear 1.75
Pressurised-water reactor (PWR) 1.63
Boiling-water reactor (BWR) 0.12
Renewables 1.97
Geothermal 0.00
Solar 0.00
Photovoltaic 0.00
Solar thermal 0.00
Wave and tidal energy 0.00
Wind 1.73
Wood 0.23
Biogas 0.00
Waste 0.00
Municipal waste 0.00
Industrial waste 0.00
Sewage sludge and landfill gases 0.00
Other 0.00
Total domestic 98.83
Imports 1.17
Bhutan 1.17
Total 100.00
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Mexico | Supply Mix
%

Fossil fuels 77.22
Hard coal 8.00
Lignite 0.00
Peat 0.00
Industrial Gases 0.19
Coke gases 0.03
Blast furnace gases 0.17
Petroleum products 18.87
Fuel oil 17.77
Diesel 0.33
other petroleum products 0.77
Natural Gas 50.16
Other fossil 0.00
Hydro 15.73
Reservoir power plants 0.00
Run-of-river power plants 15.73
Pumped storage power plants 0.00
Nuclear 3.74
Pressurised-water reactor (PWR) 0.00
Boiling-water reactor (BWR) 3.74
Renewables 3.14
Geothermal 2.75
Solar 0.00
Photovoltaic 0.00
Solar thermal 0.00
Wave and tidal energy 0.00
Wind 0.11
Wood 0.28
Biogas 0.00
Waste 0.03
Municipal waste 0.00
Industrial waste 0.00
Sewage sludge and landfill gases 0.03
Other 0.00
Total domestic 99.86
Imports 0.14
United States of America 0.14
Total 100.00
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