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Figure 1: Flow of the life-cycle stages, energy, materials, and effluents for PV systems 
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Figure 2: Energy payback time (EPBT) of rooftop mounted PV systems estimated from the currently 
available LCI data for European production and installation.  The estimates are based on Southern 
European irradiation of 1700 kWh/m2/yr and performance 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.       
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Figure 3: Energy payback time (EPBT) of rooftop mounted PV systems for European production and 
installation under Southern European irradiation of 1700 kWh/m2/yr and performance ratio of 0.75.  Data 
adapted from de Wild Scholten (2009) and Fthenakis et al. (2009) [6, 18]. They were harmonized for 
system boundary and performance ratios, according to IEA Task 12 LCA Methodology Guidelines. REC 
corresponds to REC product-specific Si production; the corresponding LCI data are not publically 
available.  
�
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Figure 4: Greenhouse gas (GHG) emissions of rooftop mounted PV systems estimated from the currently 
available LCI data for European production and installation.  The estimates are based on Southern 
European irradiation of 1700 kWh/m2/yr and performance 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 mounted PV systems for European production and 
installation under Southern European irradiation of 1700 kWh/m2/yr, performance ratio of 0.75, and 
lifetime of 30 yrs.  Data adapted from de Wild Scholten (2009) and Fthenakis et al (2009) [10, 18]. They 
were harmonized for system boundary and performance ratios, according to IEA Task 12 LCA 
Methodology Guidelines.  REC corresponds to REC product-specific Si production; the corresponding 
LCI data are not publically available. 
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Figure 6: Life-cycle NOx emissions from silicon and CdTe PV modules, wherein BOS is the Balance of 
System (i.e., module supports, cabling and power conditioning).  The estimates are based on rooftop-
mount installation, Southern European insolation, 1700 kWh/m2/yr, a performance ratio of 0.75, and a 
lifetime of 30 years.  It is assumed that the electricity supply for all the PV system is from the European 
Network of Transmission System Operators for Electricity (ENTSO-E, former UCTE) grid.    
�
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Figure 7: Life-cycle SO2 emissions from silicon and CdTe PV modules, wherein BOS is the Balance of 
System (i.e., module supports, cabling and power conditioning).  The estimates are based on rooftop-
mount installation, Southern European insolation, 1700 kWh/m2/yr, a performance ratio of 0.75, and a 
lifetime of 30 years.  It is assumed that the electricity supply for all the PV system is from the ENTSO-E 
grid.   
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Figure 8: Life cycle atmospheric Cd emissions for PV systems from electricity and fuel consumption, 
normalized for a Southern Europe average insolation of 1700 kWh/m2/yr, performance ratio of 0.8, and 
lifetime of 30 yrs.  A ground-mounted BOS is assumed for all PV systems [12].  
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Figure 9:  Emissions of heavy metals due to electricity use, based on European ENTSO-E average 
(ecoinvent database).  Emissions are normalized for Southern European average insolation of 1700 
kWh/m2/yr, performance ratio of 0.8, and lifetime of 30 yrs.  Each PV system is assumed to include the 
ground-mounted BOS (Mason et al. [13]). 
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·  Mounting on façade 
·  Integrating in façade 
·  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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silica sand

EG-silicon off-grade siliconSiCl4 SoG-silicon

CZ-sc-silicon 
crystallisation

MG-silicon purification

MG-silicon

wafer sawing

cell production

operation

installation 3kWp plants

mounting systemselectric components panel- or laminate production

mc-Si crystallisation

electricity

silicon mix for photovoltaics

silicon ribbons

Silane

Amorphous silicon 
deposition (a-Si)
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(+�� ����	��$� �	��	�� ������&��$� 	+�� "+�	�
��	��� � �""��� �+��� ��� ����"�� ��� �+��� 4R��$&��	+� �	� ���
�/��5�N).O���� ����� �� �&���� ���� 	+������� ������� �
��	������ ��� 	+����""��� �+��� ��� 	+��	��� ���� ��$�� ���
���������������C���������(+������	����	�� ������ "	����������"���������
������������������	+��"���� ���
����	����	�� ������ ������"�����$� 	�� 	+���� 	��� ������ ��$������ (+�� ��""��� �+���� ��� 	+�� ��$����� ���
���������&�������	+����'�	��+����������&�������& �+"	���#�����������	+�����"�	�������	"�	�������	 �
�+�$���&������ ��� ��'��$� ������	���� &��	� 	+�� � 	����9� ����$�� ��� ��
�������	�� ������������� ���
	+��"�����	�������	+����������	���������$������

!�� ���	���9� 	+�� ��!� �	� ��� 	+�� ���$��7����	����� � �������� "�����	���9� 	+�� ���	�7����	������ ��������
"�����	���9�	+���������������"�����	���9�	+������� ��������"�����	���9�	+�����������������"�����	���9� 	+��
�!*�� ����� "�����	���� ��� 	+�� �!*�� ������� "�����	��� � ��� �"�	��� &���� ��� �����	� ������	����
"�&���+���&�����H���7��+��	���4�/��5�N�/O��
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<����9��+��+���"�����	+��<����$�������	����	����� ��(+�����	+�@���������	����	��������������	������� 	+��
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�����	+����	�&��	��	������������$��������"	�� �����������&��	�����������������"����	��	+������ �
��������
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GeneralComment

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 1.10
(2,2,2,1,1,3); Literature, lower range to 
account for heat recovery

electricity, medium voltage, at grid CN 0 kWh 0 1.10E+1 0 0 1 1.10
(2,2,2,1,1,3); Literature, lower range to 
account for heat recovery

electricity, medium voltage, at grid US 0 kWh 0 0 1.10E+1 0 1 1.10
(2,2,2,1,1,3); Literature, lower range to 
account for heat recovery

electricity, medium voltage, at grid KR 0 kWh 0 0 0 1.10E+1 1 1.10
(2,2,2,1,1,3); Literature, lower range 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 1.10 (2,2,2,1,1,3); Literature, 1.35 kg
hard coal coke, at plant RER 0 MJ 2.31E+1 2.31E+1 2.31E+1 2.31E+1 1 1.10 (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 1.10 (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 1.10 (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 1.10 (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 1.10 (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 (3,4,3,3,1,5); Literature
disposal, slag from MG silicon 
production, 0% water, to inert material 
landfill

CH 0 kg 2.50E-2 2.50E-2 2.50E-2 2.50E-2 1 1.10 (2,2,2,1,1,3); Literature

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 tkm 2.55E+0 2.55E+0 2.55E+0 2.55E+0 1 2.09
(4,5,na,na,na,na); Charcoal from Asia 
15000km

transport, lorry >16t, fleet average RER 0 tkm 1.56E-1 1.56E-1 1.56E-1 1.56E-1 1 2.09
(4,5,na,na,na,na); Standard distance 50km, 
20km for sand

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 
density

Heat, waste - - MJ 7.13E+1 7.13E+1 7.13E+1 7.13E+1 1 1.10
(2,2,2,1,1,3); Calculation based on fuel and 
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 (3,4,3,3,1,5); 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
NMVOC, non-methane volatile organic 
compounds, unspecified origin

- - kg 9.60E-5 9.60E-5 9.60E-5 9.60E-5 1 1.61 (3,4,3,3,1,5); Literature

Nitrogen oxides - - kg 9.74E-3 9.74E-3 9.74E-3 9.74E-3 1 1.52
(3,2,2,1,1,3); Calculation based on 
environmental report

Particulates, > 10 um - - kg 7.75E-3 7.75E-3 7.75E-3 7.75E-3 1 1.52
(3,2,2,1,1,3); Calculation based 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 1.22E-2 1.22E-2 1.22E-2 1.22E-2 1 1.13
(3,2,2,1,1,3); Calculation based 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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5% GeneralComment

Location CN CN US US

InfrastructureProcess 0 0 0 0
Unit kg kg kg kg

silicon, electronic grade, at plant CN 0 kg 1 0 0 0
silicon, electronic grade, off-grade, at plant CN 0 kg 0 1 0 0
silicon, electronic grade, at plant US 0 kg 0 0 1 0
silicon, electronic grade, off-grade, at plant US 0 kg 0 0 0 1

resource, in water Water, cooling, unspecified natural origin - - m3 6.23E+1 1.66E+1 6.23E+1 1.66E+1 1 1.34 (4,4,3,3,1,5); Literature 1997
MG-silicon, at plant CN 0 kg 1.05E+0 1.05E+0 0 0 1 1.26 (3,1,3,1,1,5); Literature 1998
MG-silicon, at plant US 0 kg 0 0 1.05E+0 1.05E+0 1 1.26 (3,1,3,1,1,5); Literature 1997

polyethylene, HDPE, granulate, at plant RER 0 kg 6.79E-4 1.81E-4 6.79E-4 1.81E-4 1 1.69
(4,4,4,3,4,5); Literature, Hagedorn, 
different plastics

hydrochloric acid, 30% in H2O, at plant RER 0 kg 1.43E+0 3.82E-1 1.43E+0 3.82E-1 1 1.11
(3,na,1,1,1,na); Estimation, produced 
on site

hydrogen, liquid, at plant RER 0 kg 8.97E-2 2.39E-2 8.97E-2 2.39E-2 1 1.34
(4,4,3,3,1,5); Literature 1997, produced 
on site

tetrafluoroethylene, at plant RER 0 kg 6.39E-4 1.70E-4 6.39E-4 1.70E-4 1 1.69 (4,4,4,3,4,5); Hagedorn 1992, fittings

sodium hydroxide, 50% in H2O, production mix, 
at plant

RER 0 kg 4.63E-1 1.24E-1 4.63E-1 1.24E-1 1 1.34
(4,4,3,3,1,5); Literature 1997, 
neutralization of wastes

graphite, at plant RER 0 kg 7.10E-4 1.89E-4 7.10E-4 1.89E-4 1 1.69 (4,4,4,3,4,5); Hagedorn 1992, graphite

transport transport, lorry >16t, fleet average RER 0 tkm 2.15E+0 2.15E+0 2.15E+0 2.15E+0 1 2.09
(4,5,na,na,na,na); Standard distances 
100km, MG-Si 2000km

transport, freight, rail RER 0 tkm 9.31E-2 2.48E-2 9.31E-2 2.48E-2 1 2.09
(4,5,na,na,na,na); Standard distances 
200km

water, completely softened, at plant RER 0 kg 1.85E+1 4.94E+0 1.85E+1 4.94E+0 1 1.22 (2,2,1,1,3,3); Environmental report 2002

energy
heat, at cogen 1MWe lean burn, allocation 
exergy

RER 0 MJ 1.74E+2 4.65E+1 1.74E+2 4.65E+1 1 1.59
(3,1,3,1,1,5); Literature 1997, basic 
uncertainty = 1.5

electricity, at cogen 1MWe lean burn, allocation 
exergy

RER 0 kWh 0 0 0 0 1 1.59
(3,1,3,1,1,5); Literature 1997, basic 
uncertainty = 1.5

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

RER 0 kWh 0 0 0 0 1 1.59
(3,1,3,1,1,5); Literature 1997, basic 
uncertainty = 1.5

electricity, medium voltage, at grid CN 0 kWh 1.63E+2 4.35E+1 0 0 1 1.59
(3,1,3,1,1,5); Literature 1997, basic 
uncertainty = 1.5

electricity, medium voltage, at grid US 0 kWh 0 0 1.63E+2 4.35E+1 1 1.59
(3,1,3,1,1,5); Literature 1997, basic 
uncertainty = 1.5

electricity, medium voltage, at grid KR 0 kWh 0 0 0 0 1 1.59
(3,1,3,1,1,5); Literature 1997, basic 
uncertainty = 1.5

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

CH 0 kg 1.32E-3 3.52E-4 1.32E-3 3.52E-4 1 1.69 (4,4,4,3,4,5); Hagedorn 1992

silicone plant RER 1 unit 1.07E-11 2.84E-12 1.07E-11 2.84E-12 1 3.05 (1,1,1,1,3,3); Estimation

emission air, high 
population density

Heat, waste - - MJ 3.92E+2 1.05E+2 3.92E+2 1.05E+2 1 3.05
(1,2,1,1,3,3); Calculation with electricity 
use minus 180 MJ per kg produced 
silicon

emission water, river AOX, Adsorbable Organic Halogen as Cl - - kg 1.26E-5 3.37E-6 1.26E-5 3.37E-6 1 1.56
(1,2,1,1,3,3); Environmental report 
2002, average Si product

BOD5, Biological Oxygen Demand - - kg 2.05E-4 5.46E-5 2.05E-4 5.46E-5 1 1.56
(1,2,1,1,3,3); Environmental report 
2002, average Si product

COD, Chemical Oxygen Demand - - kg 2.02E-3 5.39E-4 2.02E-3 5.39E-4 1 1.56
(1,2,1,1,3,3); Environmental report 
2002, average Si product

Chloride - - kg 3.60E-2 9.60E-3 3.60E-2 9.60E-3 1 3.05
(1,2,1,1,3,3); Environmental report 
2002, average Si product

Copper, ion - - kg 1.02E-7 2.73E-8 1.02E-7 2.73E-8 1 5.06
(1,2,1,1,3,3); Environmental report 
2002, average Si product

Nitrogen - - kg 2.08E-4 5.53E-5 2.08E-4 5.53E-5 1 1.56
(1,2,1,1,3,3); Environmental report 
2002, average Si product

Phosphate - - kg 2.80E-6 7.48E-7 2.80E-6 7.48E-7 1 1.56
(1,2,1,1,3,3); Environmental report 
2002, average Si product

Sodium, ion - - kg 3.38E-2 9.01E-3 3.38E-2 9.01E-3 1 1.56
(1,2,1,1,3,3); Environmental report 
2002, average Si product

Zinc, ion - - kg 1.96E-6 5.23E-7 1.96E-6 5.23E-7 1 5.06
(1,2,1,1,3,3); Environmental report 
2002, average Si product

Iron, ion - - kg 5.61E-6 1.50E-6 5.61E-6 1.50E-6 1 5.06
(1,2,1,1,3,3); Environmental report 
2002, average Si product

DOC, Dissolved Organic Carbon - - kg 9.10E-4 2.43E-4 9.10E-4 2.43E-4 1 5.06
(1,2,1,1,3,3); Environmental report 
2002, average Si product

TOC, Total Organic Carbon - - kg 9.10E-4 2.43E-4 9.10E-4 2.43E-4 1 1.56
(1,2,1,1,3,3); Environmental report 
2002, average Si product
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grade, at plant
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electronic 
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grade, at plant

silicon, electronic 
grade, off-grade, at 
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5% GeneralComment

Location APAC APAC DE DE

InfrastructureProcess 0 0 0 0
Unit kg kg kg kg

products s ilicon, electronic grade, at plant DE 0 kg 0 0 1.00E+00 0
s ilicon, electronic grade, off-grade, at plant DE 0 kg 0 0 0 1.00E+00
s ilicon, electronic grade, at plant APAC 0 kg 1.00E+00 0 0 0
s ilicon, electronic grade, off-grade, at plant APAC 0 kg 0 1.00E+00 0 0

resource, in water Water, cooling, unspecified natural origin - - m3 6.23E+1 1.66E+1 6.23E+01 1.66E+01 1 1.34 (4,4,3,3,1,5); Literature 1997
technosphere MG-silicon, at plant NO 0 kg 0 0 1.05E+00 1.05E+00 1 1.26 (3,1,3,1,1,5); Literature 1997

MG-silicon, at plant APAC 0 kg 1.05E+0 1.05E+0 0 0 1 1.26 (3,1,3,1,1,5); Literature 1998

polyethylene, HDPE, granulate, at plant RER 0 kg 6.79E-4 1.81E-4 6.79E-04 1.81E-04 1 1.69
(4,4,4,3,4,5); Literature, Hagedorn, 
different plastics

hydrochloric acid, 30% in H2O, at plant RER 0 kg 1.43E+0 3.82E-1 1.43E+00 3.82E-01 1 1.11
(3,na,1,1,1,na); Estimation, produced 
on s ite

hydrogen, liquid, at plant RER 0 kg 8.97E-2 2.39E-2 8.97E-02 2.39E-02 1 1.34
(4,4,3,3,1,5); Literature 1997, produced 
on s ite

tetrafluoroethylene, at plant RER 0 kg 6.39E-4 1.70E-4 6.39E-04 1.70E-04 1 1.69 (4,4,4,3,4,5); Hagedorn 1992, fittings

sodium hydroxide, 50% in H2O, production mix, 
at plant

RER 0 kg 4.63E-1 1.24E-1 4.63E-01 1.24E-01 1 1.34
(4,4,3,3,1,5); Literature 1997, 
neutralization of wastes

graphite, at plant RER 0 kg 7.10E-4 1.89E-4 7.10E-04 1.89E-04 1 1.69 (4,4,4,3,4,5); Hagedorn 1992, graphite

transport transport, lorry >16t, fleet average RER 0 tkm 2.15E+0 2.15E+0 2.15E+00 2.15E+00 1 2.09
(4,5,na,na,na,na); Standard distances 
100km, MG-Si 2000km

transport, freight, rail RER 0 tkm 9.31E-2 2.48E-2 9.31E-02 2.48E-02 1 2.09
(4,5,na,na,na,na); Standard distances 
200km

water, completely softened, at plant RER 0 kg 1.85E+1 4.94E+0 1.85E+01 4.94E+00 1 1.22 (2,2,1,1,3,3); Environmental report 2002

energy
heat, at cogen 1MWe lean burn, allocation 
exergy

RER 0 MJ 1.74E+2 4.65E+1 1.74E+02 4.65E+01 1 1.59
(3,1,3,1,1,5); Literature 1997, basic 
uncertainty = 1.5

electricity, at cogen 1MWe lean burn, allocation 
exergy

RER 0 kWh 0 0 1.24E+02 3.31E+01 1 1.59
(3,1,3,1,1,5); Literature 1997, basic 
uncertainty = 1.5

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

RER 0 kWh 0 0 3.92E+01 1.05E+01 1 1.59
(3,1,3,1,1,5); Literature 1997, basic 
uncertainty = 1.5

electricity, medium voltage, at grid CN 0 kWh 0 0 0.00E+00 0.00E+00 1 1.59
(3,1,3,1,1,5); Literature 1997, basic 
uncertainty = 1.5

electricity, medium voltage, at grid US 0 kWh 0 0 0.00E+00 0.00E+00 1 1.59
(3,1,3,1,1,5); Literature 1997, basic 
uncertainty = 1.5

electricity, medium voltage, at grid KR 0 kWh 1.63E+2 4.35E+1 0.00E+00 0.00E+00 1 1.59
(3,1,3,1,1,5); Literature 1997, basic 
uncertainty = 1.5

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

CH 0 kg 1.32E-3 3.52E-4 1.32E-03 3.52E-04 1 1.69 (4,4,4,3,4,5); Hagedorn 1992

s ilicone plant RER 1 unit 1.07E-11 2.84E-12 1.07E-11 2.84E-12 1 3.05 (1,1,1,1,3,3); Estimation

emission air, high 
population density

Heat, waste - - MJ 3.92E+2 1.05E+2 3.92E+02 1.05E+02 1 3.05
(1,2,1,1,3,3); Calculation with electricity 
use minus 180 MJ per kg produced 
silicon

emission water, river AOX, Adsorbable Organic Halogen as Cl - - kg 1.26E-5 3.37E-6 1.26E-05 3.37E-06 1 1.56
(1,2,1,1,3,3); Environmental report 
2002, average Si product

BOD5, Biological Oxygen Demand - - kg 2.05E-4 5.46E-5 2.05E-04 5.46E-05 1 1.56
(1,2,1,1,3,3); Environmental report 
2002, average Si product

COD, Chemical Oxygen Demand - - kg 2.02E-3 5.39E-4 2.02E-03 5.39E-04 1 1.56
(1,2,1,1,3,3); Environmental report 
2002, average Si product

Chloride - - kg 3.60E-2 9.60E-3 3.60E-02 9.60E-03 1 3.05
(1,2,1,1,3,3); Environmental report 
2002, average Si product

Copper, ion - - kg 1.02E-7 2.73E-8 1.02E-07 2.73E-08 1 5.06
(1,2,1,1,3,3); Environmental report 
2002, average Si product

Nitrogen - - kg 2.08E-4 5.53E-5 2.08E-04 5.53E-05 1 1.56
(1,2,1,1,3,3); Environmental report 
2002, average Si product

Phosphate - - kg 2.80E-6 7.48E-7 2.80E-06 7.48E-07 1 1.56
(1,2,1,1,3,3); Environmental report 
2002, average Si product

Sodium, ion - - kg 3.38E-2 9.01E-3 3.38E-02 9.01E-03 1 1.56
(1,2,1,1,3,3); Environmental report 
2002, average Si product

Zinc, ion - - kg 1.96E-6 5.23E-7 1.96E-06 5.23E-07 1 5.06
(1,2,1,1,3,3); Environmental report 
2002, average Si product

Iron, ion - - kg 5.61E-6 1.50E-6 5.61E-06 1.50E-06 1 5.06
(1,2,1,1,3,3); Environmental report 
2002, average Si product

DOC, Dissolved Organic Carbon - - kg 9.10E-4 2.43E-4 9.10E-04 2.43E-04 1 5.06
(1,2,1,1,3,3); Environmental report 
2002, average Si product

TOC, Total Organic Carbon - - kg 9.10E-4 2.43E-4 9.10E-04 2.43E-04 1 1.56
(1,2,1,1,3,3); Environmental report 
2002, average Si product
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silicon, solar 
grade, modified 

Siemens process, 
at plant

silicon, solar 
grade, modified 

Siemens 
process, at plant

silicon, solar 
grade, modified 

Siemens 
process, at plant

silicon, solar 
grade, modified 

Siemens 
process, at plant U
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e
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GeneralComment

Location RER CN US APAC
Infras tructureProcess 0 0 0 0

Unit kg kg kg kg

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

RER 0 kg 1 0 0 0

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

CN 0 kg 0 1 0 0

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

US 0 kg 0 0 1 0

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

APAC 0 kg 0 0 0 1

technosphere MG-s ilicon, at plant NO 0 kg 1.13E+0 0 0 0 1 1.10 (2,3,1,2,1,3); Literature

MG-s ilicon, at plant CN 0 kg 0 1.13E+0 0 0 1 1.10 (2,3,1,2,1,3); Literature
MG-s ilicon, at plant US 0 kg 0 0 1.13E+0 0 1 1.10 (2,3,1,2,1,3); Literature
MG-s ilicon, at plant APAC 0 kg 0 0 0 1.13E+0 1 1.10 (2,3,1,2,1,3); Literature

hydrochloric acid, 30% in H2O, at plant RER 0 kg 1.60E+0 1.60E+0 1.60E+0 1.60E+0 1 1.14
(3,3,1,2,1,3); de Wild 2007, share of 
NaOH, HCl and H2 es timated with EG-Si 
data

hydrogen, liquid, at plant RER 0 kg 5.01E-2 5.01E-2 5.01E-2 5.01E-2 1 1.14
(3,3,1,2,1,3); de Wild 2007, share of 
NaOH, HCl and H2 es timated with EG-Si 
data

sodium hydroxide, 50% in H2O, production mix, 
at plant

RER 0 kg 3.48E-1 3.48E-1 3.48E-1 3.48E-1 1 1.14
(3,3,1,2,1,3); de Wild 2007, share of 
NaOH, HCl and H2 es timated with EG-Si 
data

transport, lorry >16t, fleet average RER 0 tkm 2.66E+0 2.66E+0 2.66E+0 2.66E+0 1 2.09
(4,5,na,na,na,na); Distance 2000km plus 
100 km for chemicals

transport, freight, rail RER 0 tkm 2.40E+0 2.40E+0 2.40E+0 2.40E+0 1 2.09
(4,5,na,na,na,na); 600km for chemicals  
including solvent

transport, transoceanic freight ship OCE 0 tkm 5.30E+0 0 0 0 1 2.06
(2,3,2,2,3,2); Transport of REC silicon 
from US to European market

electricity, at cogen 1MWe lean burn, allocation 
exergy

RER 0 kWh 3.58E+1 0 0 0 1 1.10
(2,3,1,2,1,3); on-s ite plant of Wacker in 
Germany

electricity, hydropower, at run-of-river power plant RER 0 kWh 6.17E+1 0 1.10E+2 0 1 1.10
(2,3,1,2,1,3); production of REC and of 
Wacker's hydropower plant

electricity, medium voltage, at grid NO 0 kWh 1.25E+1 0 0 0 1 1.10
(2,3,1,2,1,3); production of Elkem in 
Norway

electricity, medium voltage, at grid CN 0 kWh 0 1.10E+2 0 0 1 1.10 (2,3,1,2,1,3); production in China

electricity, medium voltage, at grid US 0 kWh 0 0 0 0 1 1.10 (2,3,1,2,1,3); production in US

electricity, medium voltage, at grid KR 0 kWh 0 0 0 1.10E+2 1 1.10 (2,3,1,2,1,3); production in Asia and Pacific

heat, at cogen 1MWe lean burn, allocation exergy RER 0 MJ 1.85E+2 1.85E+2 1.85E+2 1.85E+2 1 1.10 (2,3,1,2,1,3); literature, for process heat

silicone plant RER 1 unit 1.00E-11 1.00E-11 1.00E-11 1.00E-11 1 3.05 (1,3,1,2,3,3); Es timation

emission air Heat, waste - - MJ 3.51E+2 3.51E+2 3.51E+2 3.51E+2 1 1.10 (2,3,1,2,1,3); Calculation
emission 
water, river

AOX, Adsorbable Organic Halogen as Cl - - kg 1.26E-5 1.26E-5 1.26E-5 1.26E-5 1 1.56
(1,2,1,1,3,3); Environmental report 2002, 
average Si product

BOD5, Biological Oxygen Demand - - kg 2.05E-4 2.05E-4 2.05E-4 2.05E-4 1 1.56
(1,2,1,1,3,3); Environmental report 2002, 
average Si product

COD, Chemical Oxygen Demand - - kg 2.02E-3 2.02E-3 2.02E-3 2.02E-3 1 1.56
(1,2,1,1,3,3); Environmental report 2002, 
average Si product

Chloride - - kg 3.60E-2 3.60E-2 3.60E-2 3.60E-2 1 3.05
(1,2,1,1,3,3); Environmental report 2002, 
average Si product

Copper, ion - - kg 1.02E-7 1.02E-7 1.02E-7 1.02E-7 1 5.06
(1,2,1,1,3,3); Environmental report 2002, 
average Si product

Nitrogen - - kg 2.08E-4 2.08E-4 2.08E-4 2.08E-4 1 1.56
(1,2,1,1,3,3); Environmental report 2002, 
average Si product

Phosphate - - kg 2.80E-6 2.80E-6 2.80E-6 2.80E-6 1 1.56
(1,2,1,1,3,3); Environmental report 2002, 
average Si product

Sodium, ion - - kg 3.38E-2 3.38E-2 3.38E-2 3.38E-2 1 1.56
(1,2,1,1,3,3); Environmental report 2002, 
average Si product

Zinc, ion - - kg 1.96E-6 1.96E-6 1.96E-6 1.96E-6 1 5.06
(1,2,1,1,3,3); Environmental report 2002, 
average Si product

Iron, ion - - kg 5.61E-6 5.61E-6 5.61E-6 5.61E-6 1 5.06
(1,2,1,1,3,3); Environmental report 2002, 
average Si product

DOC, Dissolved Organic Carbon - - kg 9.10E-4 9.10E-4 9.10E-4 9.10E-4 1 5.06
(1,2,1,1,3,3); Environmental report 2002, 
average Si product

TOC, Total Organic Carbon - - kg 9.10E-4 9.10E-4 9.10E-4 9.10E-4 1 1.56
(1,2,1,1,3,3); Environmental report 2002, 
average Si product
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s ilicon, 
production mix, 
photovoltaics, at 

plant

silicon, 
production mix, 
photovoltaics, at 

plant

silicon, 
production mix, 
photovoltaics , at 

plant

silicon, 
production mix, 

photovoltaics, at 
plant

U
nc

er
ta

in
ty

T
yp

e

S
ta

nd
ar

dD
ev

ia
tio

n9
5

% GeneralComment

Location CN GLO US APAC
InfrastructureProcess 0 0 0 0

Unit kg kg kg kg
product silicon, production mix, photovoltaics, at plant CN 0 kg 1 0 0 0

silicon, production mix, photovoltaics, at plant GLO 0 kg 0 1 0 0
silicon, production mix, photovoltaics, at plant US 0 kg 0 0 1 0
silicon, production mix, photovoltaics, at plant APAC 0 kg 0 0 0 1

technospher
e

silicon, electronic grade, at plant CN 0 kg 7.4% 0.0% 0.0% 0.0% 1 1.11 (3,1,1,1,1,1); Literature

silicon, electronic grade, off-grade, at plant CN 0 kg 2.7% 0.0% 0.0% 0.0% 1 1.11 (3,1,1,1,1,1); Literature

silicon, solar grade, modified Siemens process, at plant CN 0 kg 40.7% 0.0% 0.0% 0.0% 1 1.11 (3,1,1,1,1,1); Literature

silicon, electronic grade, at plant DE 0 kg 1.6% 14.6% 0.0% 0.0% 1 1.11 (3,1,1,1,1,1); Literature
silicon, electronic grade, off-grade, at plant DE 0 kg 0.6% 5.2% 0.0% 0.0% 1 1.11 (3,1,1,1,1,1); Literature
silicon, solar grade, modified Siemens process, at plant RER 0 kg 9.0% 80.2% 0.0% 0.0% 1 1.11 (3,1,1,1,1,1); Literature
silicon, electronic grade, at plant US 0 kg 3.4% 0.0% 14.6% 0.0% 1 1.11 (3,1,1,1,1,1); Literature
silicon, electronic grade, off-grade, at plant US 0 kg 1.2% 0.0% 5.2% 0.0% 1 1.11 (3,1,1,1,1,1); Literature
silicon, solar grade, modified Siemens process, at plant US 0 kg 18.5% 0.0% 80.2% 0.0% 1 1.11 (3,1,1,1,1,1); Literature
silicon, electronic grade, at plant APAC 0 kg 2.2% 0.0% 0.0% 14.6% 1 1.11 (3,1,1,1,1,1); Literature
silicon, electronic grade, off-grade, at plant APAC 0 kg 0.8% 0.0% 0.0% 5.2% 1 1.11 (3,1,1,1,1,1); Literature

silicon, solar grade, modified Siemens process, at plant APAC 0 kg 12.0% 0.0% 0.0% 80.2% 1 1.11 (3,1,1,1,1,1); Literature

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

transport, freight, rail RER 0 tkm 2.00E-1 2.00E-1 2.00E-1 2.00E-1 1 2.09
(4,5,na,na,na,na); (4,5,na,na,na,na); 
Standard distance 200km

transport, lorry >16t, fleet average RER 0 tkm 5.00E-2 5.00E-2 5.00E-2 5.00E-2 1 2.09 (4,5,na,na,na,na); (4,5,na,na,na,na); 
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�����������	+����		��$�����������	+�����������$��7 ����	��������$�	�	��	+�����	�$�����������

���	+��� ��	���� ��� 	+�� ��������$� �+���� ��� 	+�� ��� �����$� "��������� ��� &�� ������ ��� ���H���7��+��	���
4�/��5�N�/O�
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CZ single 
crystalline 

silicon, 
photovoltaics, at 

plant

CZ s ingle 
crystalline 

silicon, 
photovoltaics, at 

plant

CZ single 
crystalline 

silicon, 
photovoltaics, at 

plant

CZ single 
crys talline 

silicon, 
photovoltaics , at 

plant U
nc

er
ta

in
ty
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n9

5%

GeneralComment

Location CN US APAC RER
InfrastructureProcess 0 0 0 0

Unit kg kg kg kg
product CZ single crystalline silicon, photovoltaics, at plant CN 0 kg 1 0 0 0

CZ single crystalline silicon, photovoltaics, at plant US 0 kg 0 1 0 0
CZ single crystalline silicon, photovoltaics, at plant APAC 0 kg 0 0 1 0
CZ single crystalline silicon, photovoltaics, at plant RER 0 kg 0 0 0 1

resource, in water Water, cooling, unspecified natural origin - - m3 5.09E+0 5.09E+0 5.09E+0 5.09E+0 1 1.24
(1,4,1,2,1,5); de Wild-Scholten (2014) Life Cycle Assessment of 
Photovoltaics Status 2011, Part 1 Data Collection (table 9)

Water, river - - m3 - - - - 1 1.24
(1,4,1,2,1,5); de Wild-Scholten (2014) Life Cycle Assessment of 
Photovoltaics Status 2011, Part 1 Data Collection (table 9)

technosphere electricity, medium voltage, production ENTSO, at grid ENTSO 0 kWh - - - 6.82E+1 1 1.24
(1,4,1,2,1,5); de Wild-Scholten (2014) Life Cycle Assessment of 
Photovoltaics Status 2011, Part 1 Data Collection (table 9)

electricity, medium voltage, at grid CN 0 kWh 6.82E+1 - - - 1 1.24
(1,4,1,2,1,5); de Wild-Scholten (2014) Life Cycle Assessment of 
Photovoltaics Status 2011, Part 1 Data Collection (table 9)

electricity, medium voltage, at grid US 0 kWh - 6.82E+1 - - 1 1.24
(1,4,1,2,1,5); de Wild-Scholten (2014) Life Cycle Assessment of 
Photovoltaics Status 2011, Part 1 Data Collection (table 9)

electricity, medium voltage, at grid KR 0 kWh - - 6.82E+1 - 1 1.24
(1,4,1,2,1,5); de Wild-Scholten (2014) Life Cycle Assessment of 
Photovoltaics Status 2011, Part 1 Data Collection (table 9)

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

RER 0 MJ 6.82E+1 6.82E+1 6.82E+1 6.82E+1 1 1.24
(1,4,1,2,1,5); de Wild-Scholten (2014) Life Cycle Assessment of 
Photovoltaics Status 2011, Part 1 Data Collection (table 9)

water tap water, at user RER 0 kg 9.41E+1 9.41E+1 9.41E+1 9.41E+1 1 1.24
(1,4,1,2,1,5); de Wild-Scholten (2014) Life Cycle Assessment of 
Photovoltaics Status 2011, Part 1 Data Collection (table 9)

water water, deionised, at plant CH 0 kg 4.01E+0 4.01E+0 4.01E+0 4.01E+0 1 1.24
(1,4,1,2,1,5); de Wild-Scholten (2014) Life Cycle Assessment of 
Photovoltaics Status 2011, Part 1 Data Collection (table 9)

silicon, production mix, photovoltaics, at plant GLO 0 kg - - - 7.81E-1 1 1.24
(1,4,1,2,1,5); de Wild-Scholten (2014) Life Cycle Assessment of 
Photovoltaics Status 2011, Part 1 Data Collection (table 9)

silicon, production mix, photovoltaics, at plant CN 0 kg 7.81E-1 - - - 1 1.24
(1,4,1,2,1,5); de Wild-Scholten (2014) Life Cycle Assessment of 
Photovoltaics Status 2011, Part 1 Data Collection (table 9)

silicon, production mix, photovoltaics, at plant US 0 kg - 7.81E-1 - - 1 1.24
(1,4,1,2,1,5); de Wild-Scholten (2014) Life Cycle Assessment of 
Photovoltaics Status 2011, Part 1 Data Collection (table 9)

silicon, production mix, photovoltaics, at plant APAC 0 kg - - 7.81E-1 - 1 1.24
(1,4,1,2,1,5); de Wild-Scholten (2014) Life Cycle Assessment of 
Photovoltaics Status 2011, Part 1 Data Collection (table 9)

materials argon, liquid, at plant RER 0 kg 1.00E+0 1.00E+0 1.00E+0 1.00E+0 1 1.24
(1,4,1,2,1,5); de Wild-Scholten (2014) Life Cycle Assessment of 
Photovoltaics Status 2011, Part 1 Data Collection (table 9)

hydrogen fluoride, at plant GLO 0 kg 1.00E-2 1.00E-2 1.00E-2 1.00E-2 1 1.36
(3,4,3,3,3,5); de Wild-Scholten (2014) Life Cycle Assessment of 
Photovoltaics Status 2011, Part 1 Data Collection (table 9)

nitric acid, 50% in H2O, at plant RER 0 kg 6.68E-2 6.68E-2 6.68E-2 6.68E-2 1 1.36
(3,4,3,3,3,5); de Wild-Scholten (2014) Life Cycle Assessment of 
Photovoltaics Status 2011, Part 1 Data Collection (table 9)

acetic acid, 98% in H2O, at plant RER 0 kg - - - - 1 1.36
(3,4,3,3,3,5); de Wild-Scholten (2014) Life Cycle Assessment of 
Photovoltaics Status 2011, Part 1 Data Collection (table 9)

acetone, liquid, at plant RER 0 kg - - - - 1 1.36
(3,4,3,3,3,5); de Wild-Scholten (2014) Life Cycle Assessment of 
Photovoltaics Status 2011, Part 1 Data Collection (table 9)

sodium hydroxide, 50% in H2O, production mix, at 
plant

RER 0 kg 4.15E-2 4.15E-2 4.15E-2 4.15E-2 1 1.36
(3,4,3,3,3,5); de Wild-Scholten (2014) Life Cycle Assessment of 
Photovoltaics Status 2011, Part 1 Data Collection (table 9)

ceramic tiles, at regional storage CH 0 kg 1.67E-1 1.67E-1 1.67E-1 1.67E-1 1 1.24
(1,4,1,2,1,5); de Wild-Scholten (2014) Life Cycle Assessment of 
Photovoltaics Status 2011, Part 1 Data Collection (table 9)

lime, hydrated, packed, at plant CH 0 kg 2.22E-2 2.22E-2 2.22E-2 2.22E-2 1 1.36 (3,4,3,3,3,5); waste water treatment, Hagedorn 1992

transport transport, lorry >16t, fleet average RER 0 tkm 9.12E-1 9.12E-1 9.12E-1 9.12E-1 1 2.09
(4,5,na,na,na,na); Standard distance 100km, sand 50km, s ilicon 
1000km

transport, freight, rail RER 0 tkm 1.41E+0 1.41E+0 1.41E+0 1.41E+0 1 2.09
(4,5,na,na,na,na); de Wild-Scholten (2014) Life Cycle Ass essment of 
Photovoltaics Status 2011, Part 1 Data Collection (table 9)

infrastructure silicone plant RER 1 unit 1.00E-11 1.00E-11 1.00E-11 1.00E-11 1 3.05 (1,2,1,1,3,3); Es timation
disposal, waste, Si waferprod., inorg, 9.4% water, to 
residual material landfill

CH 0 kg 1.67E-1 1.67E-1 1.67E-1 1.67E-1 1 1.24
(1,4,1,2,1,5); de Wild-Scholten (2014) Life Cycle Assessment of 
Photovoltaics Status 2011, Part 1 Data Collection (table 9)

emiss ion air, high 
population density

Heat, waste - - MJ 2.46E+2 2.46E+2 2.46E+2 2.46E+2 1 1.25
(3,3,2,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of 
Photovoltaics Status 2011, Part 1 Data Collection (table 9)

emiss ion water, 
river

Fluoride - - kg - - - - 1 3.08
(3,4,3,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of 
Photovoltaics Status 2011, Part 1 Data Collection (table 9)

Hydrocarbons, unspecified - - kg - - - - 1 3.08
(3,4,3,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of 
Photovoltaics Status 2011, Part 1 Data Collection (table 9)

Hydroxide - - kg 3.67E-1 3.67E-1 3.67E-1 3.67E-1 1 3.08
(3,4,3,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of 
Photovoltaics Status 2011, Part 1 Data Collection (table 9)

Acetic acid - - kg - - - - 1 3.08
(3,4,3,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of 
Photovoltaics Status 2011, Part 1 Data Collection (table 9)

BOD5, Biological Oxygen Demand - - kg 1.30E-1 1.30E-1 1.30E-1 1.30E-1 1 3.23 (5,na,1,1,1,na); Extrapolation for sum parameter
COD, Chemical Oxygen Demand - - kg 1.30E-1 1.30E-1 1.30E-1 1.30E-1 1 3.23 (5,na,1,1,1,na); Extrapolation for sum parameter
DOC, Dissolved Organic Carbon - - kg 4.05E-2 4.05E-2 4.05E-2 4.05E-2 1 3.23 (5,na,1,1,1,na); Extrapolation for sum parameter
TOC, Total Organic Carbon - - kg 4.05E-2 4.05E-2 4.05E-2 4.05E-2 1 3.23 (5,na,1,1,1,na); Extrapolation for sum parameter

Nitrogen - - kg - - - - 1 1.61
(3,4,3,3,1,5); Environmental report Wacker 2006, 50% of total 
emissions

Nitrogen oxides - - kg 3.39E-2 3.39E-2 3.39E-2 3.39E-2 1 1.61
(3,4,3,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of 
Photovoltaics Status 2011, Part 1 Data Collection (table 9)

Nitrate - - kg 8.35E-2 8.35E-2 8.35E-2 8.35E-2 1 1.61
(3,4,3,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of 
Photovoltaics Status 2011, Part 1 Data Collection (table 9)
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it silicon, multi-
Si, casted, at 

plant

silicon, multi-
Si, casted, at 

plant

silicon, multi-
Si, casted, at 

plant

silicon, multi-
Si, casted, at 

plant
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5
% GeneralComment

Location CN US APAC RER

InfrastructureProcess 0 0 0 0
Unit kg kg kg kg

product silicon, multi-Si, casted, at plant CN 0 kg 1 0 0 0
silicon, multi-Si, casted, at plant US 0 kg 0 1 0 0
silicon, multi-Si, casted, at plant APAC 0 kg 0 0 1 0
silicon, multi-Si, casted, at plant RER 0 kg 0 0 0 1

resource, in water Water, cooling, unspecified natural origin - - m3 9.43E-1 9.43E-1 9.43E-1 9.43E-1 1 1.26
(3,4,2,3,1,5); de Wild-Scholten (2014) Life 
Cycle Assessment of Photovoltaics  Status 
2011, Part 1 Data Collection (table 12)

tap water, at user RER 0 kg - - - - 1 1.25
(3,3,2,3,1,5); de Wild-Scholten (2014) Life 
Cycle Assessment of Photovoltaics  Status 
2011, Part 1 Data Collection (table 12)

technosphere electricity, medium voltage, production ENTSO, at grid ENTSO 0 kWh - - - 1.55E+1 1 1.07
(1,2,1,1,1,3); de Wild-Scholten (2014) Life 
Cycle Assessment of Photovoltaics  Status 
2011, Part 1 Data Collection (table 12)

electricity, medium voltage, at grid CN 0 kWh 1.55E+1 - - - 1 1.07
(1,2,1,1,1,3); de Wild-Scholten (2014) Life 
Cycle Assessment of Photovoltaics  Status 
2011, Part 1 Data Collection (table 12)

electricity, medium voltage, at grid US 0 kWh - 1.55E+1 - - 1 1.07
(1,2,1,1,1,3); de Wild-Scholten (2014) Life 
Cycle Assessment of Photovoltaics  Status 
2011, Part 1 Data Collection (table 12)

electricity, medium voltage, at grid KR 0 kWh - - 1.55E+1 - 1 1.07
(1,2,1,1,1,3); de Wild-Scholten (2014) Life 
Cycle Assessment of Photovoltaics  Status 
2011, Part 1 Data Collection (table 12)

argon, liquid, at plant RER 0 kg 2.52E-1 2.52E-1 2.52E-1 2.52E-1 1 1.07
(1,2,1,1,1,3); de Wild-Scholten (2014) Life 
Cycle Assessment of Photovoltaics  Status 
2011, Part 1 Data Collection (table 12)

helium, at plant GLO 0 kg 7.76E-5 7.76E-5 7.76E-5 7.76E-5 1 1.07
(1,2,1,1,1,3); de Wild-Scholten (2014) Life 
Cycle Assessment of Photovoltaics  Status 
2011, Part 1 Data Collection (table 12)

sodium hydroxide, 50% in H2O, production mix, at 
plant

RER 0 kg 5.00E-3 5.00E-3 5.00E-3 5.00E-3 1 1.25
(3,3,2,3,1,5); de Wild-Scholten (2014) Life 
Cycle Assessment of Photovoltaics  Status 
2011, Part 1 Data Collection (table 12)

nitrogen, liquid, at plant RER 0 kg 3.04E-2 3.04E-2 3.04E-2 3.04E-2 1 1.07
(1,2,1,1,1,3); de Wild-Scholten (2014) Life 
Cycle Assessment of Photovoltaics  Status 
2011, Part 1 Data Collection (table 12)

ceramic tiles , at regional s torage CH 0 kg 2.14E-1 2.14E-1 2.14E-1 2.14E-1 1 1.07
(1,2,1,1,1,3); de Wild-Scholten (2014) Life 
Cycle Assessment of Photovoltaics  Status 
2011, Part 1 Data Collection (table 12)

silicon, production mix, photovoltaics , at plant GLO 0 kg - - - 7.00E-1 1 1.07
(1,2,1,1,1,3); de Wild-Scholten (2014) Life 
Cycle Assessment of Photovoltaics  Status 
2011, Part 1 Data Collection (table 12)

silicon, production mix, photovoltaics , at plant CN 0 kg 7.00E-1 - - - 1 1.07
(1,2,1,1,1,3); de Wild-Scholten (2014) Life 
Cycle Assessment of Photovoltaics  Status 
2011, Part 1 Data Collection (table 12)

silicon, production mix, photovoltaics , at plant US 0 kg - 7.00E-1 - - 1 1.07
(1,2,1,1,1,3); de Wild-Scholten (2014) Life 
Cycle Assessment of Photovoltaics  Status 
2011, Part 1 Data Collection (table 12)

silicon, production mix, photovoltaics , at plant APAC 0 kg - - 7.00E-1 - 1 1.07
(1,2,1,1,1,3); de Wild-Scholten (2014) Life 
Cycle Assessment of Photovoltaics  Status 
2011, Part 1 Data Collection (table 12)

transport, lorry >16t, fleet average RER 0 tkm 7.25E-1 7.25E-1 7.25E-1 7.25E-1 1 2.09
(4,5,na,na,na,na); Standard distances 50km, 
silicon 1000km

transport, freight, rail RER 0 tkm 1.55E-1 1.55E-1 1.55E-1 1.55E-1 1 2.09 (4,5,na,na,na,na); Standard distances 100km

silicone plant RER 1 unit 1.00E-11 1.00E-11 1.00E-11 1.00E-11 1 3.05 (1,2,1,1,3,3); Estimation
emission air Heat, waste - - MJ 5.58E+1 5.58E+1 5.58E+1 5.58E+1 1 1.25 (3,3,2,3,1,5); Calculation
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GeneralComment

Location CN CN US US

Infras tructureProcess 0 0 0 0
Unit m2 m2 m2 m2

product multi-Si wafer, at plant CN 0 m2 0 1 0 0
s ingle-Si wafer, photovoltaics , at plant CN 0 m2 1 0 0 0
multi-Si wafer, at plant US 0 m2 0 0 0 1
s ingle-Si wafer, photovoltaics , at plant US 0 m2 0 0 1 0
multi-Si wafer, at plant APAC 0 m2 0 0 0 0
s ingle-Si wafer, photovoltaics , at plant APAC 0 m2 0 0 0 0

product s ingle-Si wafer, photovoltaics , at plant RER 0 m2 0 0 0 0
s ingle-Si wafer, electronics, at plant RER 0 m2 0 0 0 0
multi-Si wafer, at plant RER 0 m2 0 0 0 0
multi-Si wafer, ribbon, at plant RER 0 m2 0 0 0 0

technosphere electricity, medium voltage, production ENTSO, 
at grid

ENTSO 0 kWh - - - - 1 2.07 (3,4,1,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 19,25)

electricity, medium voltage, at grid CN 0 kWh 2.57E+1 2.08E+1 - - 1 2.07 (3,4,1,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 19,25)
electricity, medium voltage, at grid US 0 kWh - - 2.57E+1 2.08E+1 1 2.07 (3,4,1,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 19,25)
electricity, medium voltage, at grid JP 0 kWh - - - - 1 2.07 (3,4,1,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 19,25)
natural gas, burned in industrial furnace low-
NOx >100kW

RER 0 MJ 4.00E+0 4.00E+0 4.00E+0 4.00E+0 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 19,25)

water tap water, at user RER 0 kg 6.00E-3 1.64E+2 6.00E-3 1.64E+2 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 19,25)
water, completely softened, at plant RER 0 kg - - - - 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 19,25)

water, deionised, at plant CH 0 kg 1.80E+1 - 1.80E+1 - 1 1.26 (3,4,2,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 19,25)
material s ilicon, multi-Si, casted, at plant RER 0 kg - - - - 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 19,25)

CZ s ingle crystalline s ilicon, photovoltaics , at 
plant

RER 0 kg - - - - 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 19,25)

s ilicon, multi-Si, casted, at plant CN 0 kg - 1.02E+0 - - 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 19,25)
CZ s ingle crystalline s ilicon, photovoltaics , at 
plant

CN 0 kg 1.58E+0 - - - 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 19,25)

s ilicon, multi-Si, casted, at plant US 0 kg - - - 1.02E+0 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 19,25)
CZ s ingle crystalline s ilicon, photovoltaics , at 
plant

US 0 kg - - 1.58E+0 - 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 19,25)

s ilicon, multi-Si, casted, at plant APAC 0 kg - - - - 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 19,25)
CZ s ingle crystalline s ilicon, photovoltaics , at 
plant

APAC 0 kg - - - - 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 19,25)

s ilicon, production mix, photovoltaics , at plant GLO 0 kg - - - - 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 19,25)
s ilicon carbide, at plant RER 0 kg 6.20E-1 6.20E-1 6.20E-1 6.20E-1 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 19,25)
s ilicon carbide, recycling, at plant RER 0 kg 1.41E+0 1.41E+0 1.41E+0 1.41E+0 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 19,25)

auxiliary 
material

graphite, at plant RER 0 kg - - - - 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 19,25)

flat glass, uncoated, at plant RER 0 kg 9.99E-3 4.08E-2 9.99E-3 4.08E-2 2 1.26 (3,4,2,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 19,25)
argon, liquid, at plant RER 0 kg - - - - 1 1.26 (3,4,2,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 19,25)
sodium hydroxide, 50% in H2O, production mix, 
at plant

RER 0 kg 1.50E-2 1.50E-2 1.50E-2 1.50E-2 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 19,25)

hydrochloric acid, 30% in H2O, at plant RER 0 kg 2.70E-3 2.70E-3 2.70E-3 2.70E-3 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 19,25)
acetic acid, 98% in H2O, at plant RER 0 kg 3.90E-2 3.90E-2 3.90E-2 3.90E-2 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 19,25)
nitric acid, 50% in H2O, at plant RER 0 kg - - - - 1 1.58 (5,4,1,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 19,25)
triethylene glycol, at plant RER 0 kg 2.18E-1 2.18E-1 2.18E-1 2.18E-1 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 19,25)
triethylene glycol, recycling, at plant RER 0 kg 1.95E+0 1.95E+0 1.95E+0 1.95E+0 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 19,25)
dipropylene glycol monomethyl ether, at plant RER 0 kg 3.00E-1 3.00E-1 3.00E-1 3.00E-1 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 19,25)
alkylbenzene sulfonate, linear, petrochemical, 
at plant

RER 0 kg 2.40E-1 2.40E-1 2.40E-1 2.40E-1 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 19,25)

acrylic binder, 34% in H2O, at plant RER 0 kg 2.00E-3 3.85E-3 2.00E-3 3.85E-3 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 19,25)
glass wool mat, at plant CH 0 kg - - - - 1 1.07 (2,2,1,1,1,na); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 19,25)
paper, woodfree, coated, at integrated mill RER 0 kg - - - - 1 1.29 (3,4,3,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 19,25)
polys tyrene, high impact, HIPS, at plant RER 0 kg - - - - 1 1.34 (4,4,3,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 19,25)
packaging film, LDPE, at plant RER 0 kg - - - - 1 1.34 (4,4,3,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 19,25)
brass, at plant CH 0 kg 7.44E-3 7.44E-3 7.44E-3 7.44E-3 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 19,25)
s teel, low-alloyed, at plant RER 0 kg 7.97E-1 7.97E-1 7.97E-1 7.97E-1 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 19,25)
wire drawing, steel RER 0 kg 8.05E-1 8.05E-1 8.05E-1 8.05E-1 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 19,25)

wastes disposal, waste, silicon wafer production, 0% 
water, to underground depos it

DE 0 kg 1.10E-1 1.70E-1 1.10E-1 1.70E-1 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 19,25)

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

CH 0 kg - - - - 1 1.24 (2,4,1,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 19,25)

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

CH 0 kg - - - - 1 1.24 (2,4,1,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 19,25)

transport transport, lorry >16t, fleet average RER 0 tkm 9.29E-1 8.46E-1 9.29E-1 8.46E-1 1 2.09 (4,5,na,na,na,na); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 19,25)

transport, freight, rail RER 0 tkm 3.84E+0 3.86E+0 3.84E+0 3.86E+0 1 2.09 (4,5,na,na,na,na); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 19,25)

infrastructure wafer factory DE 1 unit 4.00E-6 4.00E-6 4.00E-6 4.00E-6 1 3.00 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 19,25)
emiss ion air Heat, waste - - MJ 9.25E+1 7.49E+1 9.25E+1 7.49E+1 1 1.26 (3,4,1,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 19,25)

Nitrogen oxides - - kg - - - - 1 1.58 (2,4,1,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 19,25)
emiss ion 
water, river

AOX, Adsorbable Organic Halogen as Cl - - kg - - - - 1 1.58 (2,4,1,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 19,25)

Cadmium, ion - - kg - - - - 1 3.06 (2,4,2,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 19,25)
Chromium, ion - - kg - - - - 1 3.06 (2,4,2,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 19,25)
COD, Chemical Oxygen Demand - - kg 2.95E-2 2.95E-2 2.95E-2 2.95E-2 1 1.58 (2,4,1,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 19,25)
Copper, ion - - kg - - - - 1 3.06 (2,4,2,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 19,25)

Lead - - kg - - - - 1 5.07 (2,4,2,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 19,25)
Mercury - - kg - - - - 1 5.07 (2,4,2,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 19,25)
Nickel, ion - - kg - - - - 1 5.07 (2,4,2,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 19,25)
Nitrogen - - kg - - - - 1 1.58 (2,4,1,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 19,25)
Phosphate - - kg - - - - 1 1.58 (2,4,1,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 19,25)
BOD5, Biological Oxygen Demand - - kg 2.95E-2 2.95E-2 2.95E-2 2.95E-2 1 1.59 (3,4,2,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 19,25)
DOC, Dissolved Organic Carbon - - kg 1.11E-2 1.11E-2 1.11E-2 1.11E-2 1 1.59 (3,4,2,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 19,25)
TOC, Total Organic Carbon - - kg 1.11E-2 1.11E-2 1.11E-2 1.11E-2 1 1.59 (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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GeneralComment

Location APAC APAC RER RER

InfrastructureProcess 0 0 0 0
Unit m2 m2 m2 m2

product multi-Si wafer, at plant CN 0 m2 0 0 0 0
single-Si wafer, photovoltaics , at plant CN 0 m2 0 0 0 0
multi-Si wafer, at plant US 0 m2 0 0 0 0
single-Si wafer, photovoltaics , at plant US 0 m2 0 0 0 0
multi-Si wafer, at plant APAC 0 m2 0 1 0 0
single-Si wafer, photovoltaics , at plant APAC 0 m2 1 0 0 0

product single-Si wafer, photovoltaics , at plant RER 0 m2 0 0 1 0
single-Si wafer, electronics , at plant RER 0 m2 0 0 0 0
multi-Si wafer, at plant RER 0 m2 0 0 0 1
multi-Si wafer, ribbon, at plant RER 0 m2 0 0 0 0

technosphere electricity, medium voltage, production ENTSO, 
at grid

ENTSO 0 kWh - - 2.57E+1 2.08E+1 1 2.07 (3,4,1,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 19,25)

electricity, medium voltage, at grid CN 0 kWh - - - - 1 2.07 (3,4,1,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 19,25)
electricity, medium voltage, at grid US 0 kWh - - - - 1 2.07 (3,4,1,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 19,25)
electricity, medium voltage, at grid JP 0 kWh 2.57E+1 2.08E+1 - - 1 2.07 (3,4,1,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 19,25)
natural gas, burned in industrial furnace low-
NOx >100kW

RER 0 MJ 4.00E+0 4.00E+0 4.00E+0 4.00E+0 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 19,25)

water tap water, at user RER 0 kg 6.00E-3 1.64E+2 6.00E-3 1.64E+2 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 19,25)
water, completely softened, at plant RER 0 kg - - - - 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 19,25)
water, deionised, at plant CH 0 kg 1.80E+1 - 1.80E+1 - 1 1.26 (3,4,2,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 19,25)

material si licon, multi-Si, casted, at plant RER 0 kg - - - 1.02E+0 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 19,25)
CZ single crystalline s ilicon, photovoltaics , at 
plant

RER 0 kg - - 1.58E+0 - 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 19,25)

silicon, multi-Si, casted, at plant CN 0 kg - - - - 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 19,25)
CZ single crystalline s ilicon, photovoltaics , at 
plant

CN 0 kg - - - - 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 19,25)

silicon, multi-Si, casted, at plant US 0 kg - - - - 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 19,25)
CZ single crystalline s ilicon, photovoltaics , at 
plant

US 0 kg - - - - 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 19,25)

silicon, multi-Si, casted, at plant APAC 0 kg - 1.02E+0 - - 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 19,25)
CZ single crystalline s ilicon, photovoltaics , at 
plant

APAC 0 kg 1.58E+0 - - - 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 19,25)

silicon, production mix, photovoltaics, at plant GLO 0 kg - - - - 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 19,25)

silicon carbide, at plant RER 0 kg 6.20E-1 6.20E-1 6.20E-1 6.20E-1 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 19,25)
silicon carbide, recycling, at plant RER 0 kg 1.41E+0 1.41E+0 1.41E+0 1.41E+0 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 19,25)

auxiliary 
material

graphite, at plant RER 0 kg - - - - 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 19,25)

flat glass, uncoated, at plant RER 0 kg 9.99E-3 4.08E-2 9.99E-3 4.08E-2 1 1.26 (3,4,2,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 19,25)
argon, liquid, at plant RER 0 kg - - - - 1 1.26 (3,4,2,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 19,25)
sodium hydroxide, 50% in H2O, production mix, 
at plant

RER 0 kg 1.50E-2 1.50E-2 1.50E-2 1.50E-2 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 19,25)

hydrochloric acid, 30% in H2O, at plant RER 0 kg 2.70E-3 2.70E-3 2.70E-3 2.70E-3 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 19,25)
acetic acid, 98% in H2O, at plant RER 0 kg 3.90E-2 3.90E-2 3.90E-2 3.90E-2 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 19,25)
nitric acid, 50% in H2O, at plant RER 0 kg - - - - 1 1.58 (5,4,1,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 19,25)
triethylene glycol, at plant RER 0 kg 2.18E-1 2.18E-1 2.18E-1 2.18E-1 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 19,25)
triethylene glycol, recycling, at plant RER 0 kg 1.95E+0 1.95E+0 1.95E+0 1.95E+0 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 19,25)
dipropylene glycol monomethyl ether, at plant RER 0 kg 3.00E-1 3.00E-1 3.00E-1 3.00E-1 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 19,25)

alkylbenzene sulfonate, linear, petrochemical, 
at plant

RER 0 kg 2.40E-1 2.40E-1 2.40E-1 2.40E-1 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 19,25)

acrylic binder, 34% in H2O, at plant RER 0 kg 3.85E-3 3.85E-3 2.00E-3 3.85E-3 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 19,25)
glass wool mat, at plant CH 0 kg - - - - 1 1.07 (2,2,1,1,1,na); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 19,25)

paper, woodfree, coated, at integrated mill RER 0 kg - - - - 1 1.29 (3,4,3,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 19,25)
polystyrene, high impact, HIPS, at plant RER 0 kg - - - - 1 1.34 (4,4,3,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 19,25)
packaging film, LDPE, at plant RER 0 kg - - - - 1 1.34 (4,4,3,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 19,25)
brass, at plant CH 0 kg 7.44E-3 7.44E-3 7.44E-3 7.44E-3 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 19,25)
steel, low-alloyed, at plant RER 0 kg 7.97E-1 7.97E-1 7.97E-1 7.97E-1 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 19,25)

wire drawing, s teel RER 0 kg 8.05E-1 8.05E-1 8.05E-1 8.05E-1 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 19,25)
wastes disposal, waste, silicon wafer production, 0% 

water, to underground deposit
DE 0 kg 1.70E-1 1.70E-1 1.10E-1 1.70E-1 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 19,25)

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

CH 0 kg - - - - 1 1.24 (2,4,1,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 19,25)

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

CH 0 kg - - - - 1 1.24 (2,4,1,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 19,25)

transport transport, lorry >16t, fleet average RER 0 tkm 9.29E-1 8.46E-1 9.29E-1 8.46E-1 1 2.09 (4,5,na,na,na,na); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 19,25)

transport, freight, rail RER 0 tkm 3.84E+0 3.86E+0 3.84E+0 3.86E+0 1 2.09 (4,5,na,na,na,na); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 19,25)

infrastructure wafer factory DE 1 unit 4.00E-6 4.00E-6 4.00E-6 4.00E-6 1 3.00 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 19,25)
emiss ion air Heat, waste - - MJ 9.25E+1 7.49E+1 9.25E+1 7.49E+1 1 1.26 (3,4,1,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 19,25)

Nitrogen oxides - - kg - - - - 1 1.58 (2,4,1,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 19,25)
emiss ion 
water, river

AOX, Adsorbable Organic Halogen as Cl - - kg - - - - 1 1.58 (2,4,1,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 19,25)

Cadmium, ion - - kg - - - - 1 3.06 (2,4,2,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 19,25)
Chromium, ion - - kg - - - - 1 3.06 (2,4,2,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 19,25)
COD, Chemical Oxygen Demand - - kg 2.95E-2 2.95E-2 2.95E-2 2.95E-2 1 1.58 (2,4,1,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 19,25)

Copper, ion - - kg - - - - 1 3.06 (2,4,2,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 19,25)
Lead - - kg - - - - 1 5.07 (2,4,2,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 19,25)
Mercury - - kg - - - - 1 5.07 (2,4,2,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 19,25)
Nickel, ion - - kg - - - - 1 5.07 (2,4,2,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 19,25)
Nitrogen - - kg - - - - 1 1.58 (2,4,1,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 19,25)
Phosphate - - kg - - - - 1 1.58 (2,4,1,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 19,25)

BOD5, Biological Oxygen Demand - - kg 2.95E-2 2.95E-2 2.95E-2 2.95E-2 1 1.59 (3,4,2,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 19,25)
DOC, Dissolved Organic Carbon - - kg 1.11E-2 1.11E-2 1.11E-2 1.11E-2 1 1.59 (3,4,2,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 19,25)
TOC, Total Organic Carbon - - kg 1.11E-2 1.11E-2 1.11E-2 1.11E-2 1 1.59 (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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regional 
storage
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multi-Si 
wafer, at 
regional 
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Location RER RER US US APAC APAC
InfrastructureProcess 0 0 0 0 0 0

Unit m2 m2 m2 m2 m2 m2
multi-Si wafer, at regional storage RER 0 m2 1 0 0 0 0 0
single-Si wafer, photovoltaics, at regional 
storage

RER 0 m2 0 1 0 0 0 0

multi-Si wafer, at regional storage US 0 m2 0 0 1 0 0 0
single-Si wafer, photovoltaics, at regional 
storage

US 0 m2 0 0 0 1 0 0

multi-Si wafer, at regional storage APAC 0 m2 0 0 0 0 1 0
single-Si wafer, photovoltaics, at regional 
storage

APAC 0 m2 0 0 0 0 0 1

modules multi-Si wafer, at plant RER 0 m2 8.88E-1 - - - - - 1 1.56 (5,1,1,1,1,5); Market shares  European wafers
single-Si wafer, photovoltaics, at plant RER 0 m2 - 8.88E-1 - - - - 1 1.56 (5,1,1,1,1,5); Market shares  European wafers
multi-Si wafer, at plant CN 0 m2 1.12E-1 - 6.62E-1 - 2.66E-1 - 1 1.56 (5,1,1,1,1,5); Market shares  Chinese wafers
single-Si wafer, photovoltaics, at plant CN 0 m2 - 1.12E-1 - 6.62E-1 - 2.66E-1 1 1.56 (5,1,1,1,1,5); Market shares  Chinese wafers
multi-Si wafer, at plant US 0 m2 - - 3.38E-1 - - - 1 1.56 (5,1,1,1,1,5); Market shares  US wafers
single-Si wafer, photovoltaics, at plant US 0 m2 - - - 3.38E-1 - - 1 1.56 (5,1,1,1,1,5); Market shares  US wafers
multi-Si wafer, at plant APAC 0 m2 - - - - 7.34E-1 - 1 1.56 (5,1,1,1,1,5); Market shares  APAC wafers

single-Si wafer, photovoltaics, at plant APAC 0 m2 - - - - - 7.34E-1 1 1.56 (5,1,1,1,1,5); Market shares  APAC wafers

transport transport, transoceanic freight ship OCE 0 tkm 2.23E+0 2.23E+0 1.37E+1 1.37E+1 1.22E+0 1.22E+0 1 2.09
(4,5,na,na,na,na); Import of modules  from CN-
EU: 19994 km, CN-US: 20755 km, CN-APAC: 
4584 km

transport, freight, rail RER 0 tkm 2.00E-1 2.00E-1 2.00E-1 2.00E-1 2.00E-1 2.00E-1 1 2.09 (4,5,na,na,na,na); Standard distance 200km
transport, lorry >16t, fleet average RER 0 tkm 5.00E-2 5.00E-2 5.00E-2 5.00E-2 5.00E-2 5.00E-2 1 2.09 (4,5,na,na,na,na); Standard distance 50km
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photovoltaic 
cell, s ingle-Si, 

at plant

photovoltaic 
cell, multi-Si, 

at plant

photovoltaic 
cell, s ingle-Si, 

at plant

photovoltaic 
cell, multi-Si, 

at plant
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Location CN CN US US

InfrastructureProcess 0 0 0 0

Unit m2 m2 m2 m2

photovoltaic cell, multi-Si, at plant CN 0 m2 0 1 0 0
photovoltaic cell, single-Si, at plant CN 0 m2 1 0 0 0
photovoltaic cell, multi-Si, at plant US 0 m2 0 0 0 1
photovoltaic cell, single-Si, at plant US 0 m2 0 0 1 0
photovoltaic cell, multi-Si, at plant APAC 0 m2 0 0 0 0
photovoltaic cell, single-Si, at plant APAC 0 m2 0 0 0 0

product photovoltaic cell, single-Si, at plant RER 0 m2 0 0 0 0
photovoltaic cell, multi-Si, at plant RER 0 m2 0 0 0 0
photovoltaic cell, ribbon-Si, at plant RER 0 m2 0 0 0 0

resource, in 
water

Water, cooling, unspecified natural origin - - m3 - - - - 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)

tap water, at user RER 0 kg 1.71E+2 2.51E+2 1.71E+2 2.51E+2 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)

technosphere
electricity, medium voltage, production ENTSO, at 
grid

ENTSO 0 kWh - - - - 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)

technosphere electricity, medium voltage, at grid CN 0 kWh 1.44E+1 1.44E+1 - - 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)

technosphere electricity, medium voltage, at grid US 0 kWh - - 1.44E+1 1.44E+1 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)

technosphere electricity, medium voltage, at grid JP 0 kWh - - - - 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)
natural gas, burned in industrial furnace low-NOx 
>100kW

RER 0 MJ 6.08E-2 2.47E-1 6.08E-2 2.47E-1 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)

light fuel oi l, burned in industrial furnace 1MW, non-
modulating

RER 0 MJ - 2.70E-3 - 2.70E-3 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)

infrastructure photovoltaic cell factory DE 1 unit 4.00E-7 4.00E-7 4.00E-7 4.00E-7 1 3.00 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)

wafers multi-Si wafer, at regional s torage RER 0 m2 - - - - 1 3.00 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)
s ingle-Si wafer, photovoltaics, at regional s torage RER 0 m2 - - - - 1 3.00 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)

multi-Si wafer, ribbon, at plant RER 0 m2 - - - - 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)
multi-Si wafer, at plant CN 0 m2 - 1.04E+0 - - 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)

s ingle-Si wafer, photovoltaics, at plant CN 0 m2 1.03E+0 - - - 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)

multi-Si wafer, at regional s torage US 0 m2 - - - 1.04E+0 1 3.00 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)
s ingle-Si wafer, photovoltaics, at regional s torage US 0 m2 - - 1.03E+0 - 1 3.00 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)

multi-Si wafer, at regional s torage APAC 0 m2 - - - - 1 3.00 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)
s ingle-Si wafer, photovoltaics, at regional s torage APAC 0 m2 - - - - 1 3.00 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)

materials metallization paste, front side, at plant RER 0 kg 5.75E-3 9.12E-3 5.75E-3 9.12E-3 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)

metallization paste, back s ide, at plant RER 0 kg 3.84E-3 5.34E-3 3.84E-3 5.34E-3 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)
metallization paste, back s ide, aluminium, at plant RER 0 kg 5.59E-2 5.96E-2 5.59E-2 5.96E-2 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)

chemicals ammonia, liquid, at regional storehouse RER 0 kg 2.19E-2 8.92E-3 2.19E-2 8.92E-3 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)
phosphoric acid, ferti liser grade, 70% in H2O, at 
plant

GLO 0 kg - 8.63E-3 - 8.63E-3 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)

phosphoryl chloride, at plant RER 0 kg 1.33E-2 2.74E-2 1.33E-2 2.74E-2 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)

titanium dioxide, production mix, at plant RER 0 kg - - - - 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)

ethanol from ethylene, at plant RER 0 kg - - - - 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)
isopropanol, at plant RER 0 kg 1.77E-1 8.10E-4 1.77E-1 8.10E-4 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)

solvents, organic, unspecified, at plant GLO 0 kg - 1.13E-2 - 1.13E-2 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)
s ilicone product, at plant RER 0 kg - - - - 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)

sodium s ilicate, spray powder 80%, at plant RER 0 kg - - - - 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)

calcium chloride, CaCl2, at regional storage CH 0 kg - 3.15E-2 - 3.15E-2 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)
acetic acid, 98% in H2O, at plant RER 0 kg - - - - 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)

hydrochloric acid, 30% in H2O, at plant RER 0 kg 6.29E-4 8.59E-3 6.29E-4 8.59E-3 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)
hydrogen fluoride, at plant GLO 0 kg 6.45E-4 4.03E-1 6.45E-4 4.03E-1 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)

nitric acid, 50% in H2O, at plant RER 0 kg - 2.93E-1 - 2.93E-1 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)

sodium hydroxide, 50% in H2O, production mix, at 
plant

RER 0 kg 6.04E-1 7.07E-2 6.04E-1 7.07E-2 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)

lime, hydrated, packed, at plant CH 0 kg 1.51E-2 2.18E-1 1.51E-2 2.18E-1 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)
hydrogen peroxide, 50% in H2O, at plant RER 0 kg - 4.52E-4 - 4.52E-4 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)

sulphuric acid, liquid, at plant RER 0 kg - 1.01E-1 - 1.01E-1 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)
refrigerant R134a, at plant RER 0 kg 3.12E-5 2.73E-5 3.12E-5 2.73E-5 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)

potass ium hydroxide, at regional s torage RER 0 kg - 3.00E-2 - 3.00E-2 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)

ammonium sulphate, as N, at regional s torehouse RER 0 kg - 2.10E-2 - 2.10E-2 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)
gases argon, liquid, at plant RER 0 kg - - - - 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)

oxygen, liquid, at plant RER 0 kg - 8.22E-3 - 8.22E-3 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)
nitrogen, liquid, at plant RER 0 kg 1.15E+0 1.35E+0 1.15E+0 1.35E+0 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)

tetrafluoroethylene, at plant RER 0 kg - - - - 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)
s ilicon tetrahydride, at plant RER 0 kg 2.91E-3 2.61E-3 2.91E-3 2.61E-3 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)

packaging polystyrene, expandable, at plant RER 0 kg - - - - 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)

transport, lorry >16t, fleet average RER 0 tkm 2.74E-1 5.22E-1 2.74E-1 5.22E-1 1 2.09 (4,5,na,na,na,na); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)

transport, freight, rail RER 0 tkm 1.52E+0 3.94E-1 1.52E+0 3.94E-1 1 2.09 (4,5,na,na,na,na); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)

water, completely softened, at plant RER 0 kg - - - - 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)
treatment, PV cell production effluent, to wastewater 
treatment, class 3

CH 0 m3 1.59E-1 7.89E-2 1.59E-1 7.89E-2 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)

disposal, waste, Si waferprod., inorg, 9.4% water, to 
res idual material landfill

CH 0 kg 2.33E+0 2.74E+0 2.33E+0 2.74E+0 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)

disposal, solvents mixture, 16.5% water, to 
hazardous waste incineration

CH 0 kg 1.72E-1 1.08E-2 1.72E-1 1.08E-2 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)

transport, transoceanic freight ship OCE 0 tkm 3.06E-2 - 3.06E-2 - 1 2.00 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)

emiss ion air, 
high population 
density

Heat, waste - - MJ 5.18E+1 5.18E+1 5.18E+1 5.18E+1 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)

Aluminium - - kg 7.73E-6 7.73E-6 7.73E-6 7.73E-6 1 5.00 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)

Ethane, hexafluoro-, HFC-116 - - kg - - - - 1 1.51 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)

Hydrogen chloride - - kg - - - - 1 1.51 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)
Hydrogen fluoride - - kg 1.38E-4 6.90E-4 1.38E-4 6.90E-4 1 1.51 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)

Lead - - kg 7.73E-6 7.73E-6 7.73E-6 7.73E-6 1 5.00 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)
NMVOC, non-methane volatile organic compounds, 
unspecified origin

- - kg - - - - 1 1.51 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)

Nitrogen oxides - - kg - - - - 1 1.61 (3,4,3,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)

Methane, tetrafluoro-, R-14 - - kg - - - - 1 1.51 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)

Particulates, < 2.5 um - - kg - - - - 1 3.00 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)
Silicon - - kg 3.17E-8 3.17E-8 3.17E-8 3.17E-8 1 5.00 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)

Silver - - kg 7.73E-6 7.73E-6 7.73E-6 7.73E-6 1 5.00 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)
Sodium - - kg - - - - 1 5.00 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)

Tin - - kg 7.73E-6 7.73E-6 7.73E-6 7.73E-6 1 5.00 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)

Ammonia - - kg 3.73E-5 5.22E-4 3.73E-5 5.22E-4 1 1.21 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)
Carbon dioxide, foss il - - kg 1.67E-1 6.82E-1 1.67E-1 6.82E-1 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)

Chlorine - - kg 4.60E-5 - 4.60E-5 - 1 1.51 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)
Hydrogen - - kg 1.10E-2 4.44E-4 1.10E-2 4.44E-4 1 1.51 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)

2-Propanol - - kg 1.47E-2 - 1.47E-2 - 1 1.51 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)

Acetaldehyde - - kg 6.33E-4 - 6.33E-4 - 1 1.51 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)

Ethane, 1,1,1,2-tetrafluoro-, HFC-134a - - kg 3.12E-5 2.73E-5 3.12E-5 2.73E-5 1 1.51 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)

Silicon - - kg 3.33E-4 1.47E-4 3.33E-4 1.47E-4 1 5.00 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)

Silicon - - kg 2.63E-3 6.00E-6 2.63E-3 6.00E-6 1 5.00 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)

NMVOC, non-methane volatile organic compounds, 
unspecified origin

- - kg 1.26E-2 3.53E-4 1.26E-2 3.53E-4 1 1.51 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)

Water - - kg 1.16E+1 5.96E+0 1.16E+1 5.96E+0 1 1.51 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)

Nitric acid - - kg - 1.19E-4 - 1.19E-4 1 1.51 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)
Nitrogen oxides - - kg - 1.24E-2 - 1.24E-2 1 1.51 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)

Nitrogen oxides - - kg - 3.64E-3 - 3.64E-3 1 1.51 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)
Sodium, ion - - kg - - - - 1 5.00 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)

Potass ium, ion - - kg - - - - 1 5.00 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)

Chloride - - kg - - - - 1 3.00 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)
Fluoride - - kg - - - - 1 1.51 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)

Phosphate - - kg - - - - 1 1.51 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)
Ammonium, ion - - kg - - - - 1 1.51 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 30,31)
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GeneralComment

Location APAC APAC RER RER

InfrastructureProcess 0 0 0 0

Unit m2 m2 m2 m2

photovoltaic cell, multi-Si, at plant CN 0 m2 0 0 0 0
photovoltaic cell, single-Si, at plant CN 0 m2 0 0 0 0
photovoltaic cell, multi-Si, at plant US 0 m2 0 0 0 0
photovoltaic cell, single-Si, at plant US 0 m2 0 0 0 0
photovoltaic cell, multi-Si, at plant APAC 0 m2 0 1 0 0
photovoltaic cell, single-Si, at plant APAC 0 m2 1 0 0 0

product photovoltaic cell, single-Si, at plant RER 0 m2 0 0 1 0
photovoltaic cell, multi-Si, at plant RER 0 m2 0 0 0 1
photovoltaic cell, ribbon-Si, at plant RER 0 m2 0 0 0 0

resource, in 
water

Water, cooling, unspecified natural origin - - m3 - - - - 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)

tap water, at user RER 0 kg 1.71E+2 2.51E+2 1.71E+2 2.51E+2 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)

technosphere
electricity, medium voltage, production ENTSO, at 
grid

ENTSO 0 kWh - - 1.44E+1 1.44E+1 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)

technosphere electricity, medium voltage, at grid CN 0 kWh - - - - 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)
technosphere electricity, medium voltage, at grid US 0 kWh - - - - 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)

technosphere electricity, medium voltage, at grid JP 0 kWh 1.44E+1 1.44E+1 - - 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)

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

RER 0 MJ 6.08E-2 2.47E-1 6.08E-2 2.47E-1 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)

light fuel oil , burned in industrial furnace 1MW, non-
modulating

RER 0 MJ - 2.70E-3 - 2.70E-3 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)

infrastructure photovoltaic cell factory DE 1 unit 4.00E-7 4.00E-7 4.00E-7 4.00E-7 1 3.00 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)

wafers multi-Si wafer, at regional s torage RER 0 m2 - - - 1.04E+0 1 3.00 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)

s ingle-Si wafer, photovoltaics , at regional s torage RER 0 m2 - - 1.03E+0 - 1 3.00 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)
multi-Si wafer, ribbon, at plant RER 0 m2 - - - - 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)

multi-Si wafer, at plant CN 0 m2 - - - - 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)
s ingle-Si wafer, photovoltaics , at plant CN 0 m2 - - - - 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)

multi-Si wafer, at regional s torage US 0 m2 - - - - 1 3.00 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)

s ingle-Si wafer, photovoltaics , at regional s torage US 0 m2 - - - - 1 3.00 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)
multi-Si wafer, at regional s torage APAC 0 m2 - 1.04E+0 - - 1 3.00 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)

s ingle-Si wafer, photovoltaics , at regional s torage APAC 0 m2 1.03E+0 - - - 1 3.00 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)
materials metallization paste, front s ide, at plant RER 0 kg 5.75E-3 9.12E-3 5.75E-3 9.12E-3 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)

metallization paste, back side, at plant RER 0 kg 3.84E-3 5.34E-3 3.84E-3 5.34E-3 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)
metallization paste, back side, aluminium, at plant RER 0 kg 5.59E-2 5.96E-2 5.59E-2 5.96E-2 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)

chemicals ammonia, l iquid, at regional s torehouse RER 0 kg 2.19E-2 8.92E-3 2.19E-2 8.92E-3 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)

phosphoric acid, fertil iser grade, 70% in H2O, at 
plant

GLO 0 kg - 8.63E-3 - 8.63E-3 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)

phosphoryl chloride, at plant RER 0 kg 1.33E-2 2.74E-2 1.33E-2 2.74E-2 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)
titanium dioxide, production mix, at plant RER 0 kg - - - - 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)

ethanol from ethylene, at plant RER 0 kg - - - - 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)
isopropanol, at plant RER 0 kg 1.77E-1 8.10E-4 1.77E-1 8.10E-4 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)

solvents, organic, unspecified, at plant GLO 0 kg - 1.13E-2 - 1.13E-2 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)
s ilicone product, at plant RER 0 kg - - - - 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)

sodium s ilicate, spray powder 80%, at plant RER 0 kg - - - - 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)

calcium chloride, CaCl2, at regional s torage CH 0 kg - 3.15E-2 - 3.15E-2 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)
acetic acid, 98% in H2O, at plant RER 0 kg - - - - 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)

hydrochloric acid, 30% in H2O, at plant RER 0 kg 6.29E-4 8.59E-3 6.29E-4 8.59E-3 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)
hydrogen fluoride, at plant GLO 0 kg 6.45E-4 4.03E-1 6.45E-4 4.03E-1 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)

nitric acid, 50% in H2O, at plant RER 0 kg - 2.93E-1 - 2.93E-1 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)

sodium hydroxide, 50% in H2O, production mix, at 
plant

RER 0 kg 6.04E-1 7.07E-2 6.04E-1 7.07E-2 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)

lime, hydrated, packed, at plant CH 0 kg 1.51E-2 2.18E-1 1.51E-2 2.18E-1 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)
hydrogen peroxide, 50% in H2O, at plant RER 0 kg - 4.52E-4 - 4.52E-4 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)

sulphuric acid, liquid, at plant RER 0 kg - 1.01E-1 - 1.01E-1 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)
refrigerant R134a, at plant RER 0 kg 3.12E-5 2.73E-5 3.12E-5 2.73E-5 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)

potassium hydroxide, at regional storage RER 0 kg - 3.00E-2 - 3.00E-2 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)
ammonium sulphate, as N, at regional storehouse RER 0 kg - 2.10E-2 - 2.10E-2 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)

gases argon, l iquid, at plant RER 0 kg - - - - 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)

oxygen, liquid, at plant RER 0 kg - 8.22E-3 - 8.22E-3 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)
nitrogen, liquid, at plant RER 0 kg 1.15E+0 1.35E+0 1.15E+0 1.35E+0 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)

tetrafluoroethylene, at plant RER 0 kg - - - - 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)
s ilicon tetrahydride, at plant RER 0 kg 2.91E-3 2.61E-3 2.91E-3 2.61E-3 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)

packaging polystyrene, expandable, at plant RER 0 kg - - - - 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)

transport, lorry >16t, fleet average RER 0 tkm 2.74E-1 5.22E-1 2.74E-1 5.22E-1 1 2.09 (4,5,na,na,na,na); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)

transport, freight, rail RER 0 tkm 1.52E+0 3.94E-1 1.52E+0 3.94E-1 1 2.09 (4,5,na,na,na,na); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)

water, completely softened, at plant RER 0 kg - - - - 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)

treatment, PV cell production effluent, to wastewater 
treatment, class 3

CH 0 m3 1.59E-1 7.89E-2 1.59E-1 7.89E-2 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)

disposal, waste, Si waferprod., inorg, 9.4% water, to 
res idual material landfi ll

CH 0 kg 2.33E+0 2.74E+0 2.33E+0 2.74E+0 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)

disposal, solvents mixture, 16.5% water, to 
hazardous waste incineration

CH 0 kg 1.72E-1 1.08E-2 1.72E-1 1.08E-2 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)

transport, transoceanic freight ship OCE 0 tkm 3.06E-2 - 3.06E-2 - 1 2.00 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)
emiss ion air, 
high population 
density

Heat, waste - - MJ 5.18E+1 5.18E+1 5.18E+1 5.18E+1 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)

Aluminium - - kg 7.73E-6 7.73E-6 7.73E-6 7.73E-6 1 5.00 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)

Ethane, hexafluoro-, HFC-116 - - kg - - - - 1 1.51 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)
Hydrogen chloride - - kg - - - - 1 1.51 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)

Hydrogen fluoride - - kg 1.38E-4 6.90E-4 1.38E-4 6.90E-4 1 1.51 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)
Lead - - kg 7.73E-6 7.73E-6 7.73E-6 7.73E-6 1 5.00 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)

NMVOC, non-methane volatile organic compounds, 
unspecified origin

- - kg - - - - 1 1.51 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)

Nitrogen oxides - - kg - - - - 1 1.61 (3,4,3,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)
Methane, tetrafluoro-, R-14 - - kg - - - - 1 1.51 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)

Particulates, < 2.5 um - - kg - - - - 1 3.00 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)

Silicon - - kg 3.17E-8 3.17E-8 3.17E-8 3.17E-8 1 5.00 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)
Silver - - kg 7.73E-6 7.73E-6 7.73E-6 7.73E-6 1 5.00 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)

Sodium - - kg - - - - 1 5.00 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)
Tin - - kg 7.73E-6 7.73E-6 7.73E-6 7.73E-6 1 5.00 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)

Ammonia - - kg 3.73E-5 5.22E-4 3.73E-5 5.22E-4 1 1.21 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)
Carbon dioxide, fossil - - kg 1.67E-1 6.82E-1 1.67E-1 6.82E-1 1 1.07 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)

Chlorine - - kg 4.60E-5 - 4.60E-5 - 1 1.51 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)

Hydrogen - - kg 1.10E-2 4.44E-4 1.10E-2 4.44E-4 1 1.51 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)
2-Propanol - - kg 1.47E-2 - 1.47E-2 - 1 1.51 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)

Acetaldehyde - - kg 6.33E-4 - 6.33E-4 - 1 1.51 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)

Ethane, 1,1,1,2-tetrafluoro-, HFC-134a - - kg 3.12E-5 2.73E-5 3.12E-5 2.73E-5 1 1.51 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)

Silicon - - kg 3.33E-4 1.47E-4 3.33E-4 1.47E-4 1 5.00 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)

Silicon - - kg 2.63E-3 6.00E-6 2.63E-3 6.00E-6 1 5.00 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)

NMVOC, non-methane volatile organic compounds, 
unspecified origin

- - kg 1.26E-2 3.53E-4 1.26E-2 3.53E-4 1 1.51 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)

Water - - kg 1.16E+1 5.96E+0 1.16E+1 5.96E+0 1 1.51 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)

Nitric acid - - kg - 1.19E-4 - 1.19E-4 1 1.51 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)
Nitrogen oxides - - kg - 1.24E-2 - 1.24E-2 1 1.51 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)

Nitrogen oxides - - kg - 3.64E-3 - 3.64E-3 1 1.51 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)

Sodium, ion - - kg - - - - 1 5.00 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)
Potass ium, ion - - kg - - - - 1 5.00 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)

Chloride - - kg - - - - 1 3.00 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)
Fluoride - - kg - - - - 1 1.51 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)

Phosphate - - kg - - - - 1 1.51 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)
Ammonium, ion - - kg - - - - 1 1.51 (1,2,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics  Status 2011, Part 1 Data Collection (Table 30,31)
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Si, at plant

photovoltaic 
panel, multi-
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multi-Si, at 

plant

U
n

ce
rta

in
ty

T
yp

e

S
ta

nd
a

rd
D

ev
ia

tio
n9

5%

GeneralComment

Location CN CN CN CN

InfrastructureProcess 1 1 1 1
Unit m2 m2 m2 m2

product photovoltaic panel, multi-Si, at plant CN 1 m2 0 1 0 0
photovoltaic panel, single-Si, at plant CN 1 m2 1 0 0 0
photovoltaic laminate, multi-Si, at plant CN 1 m2 0 0 0 1
photovoltaic laminate, single-Si, at plant CN 1 m2 0 0 1 0
photovoltaic panel, multi-Si, at plant US 1 m2 0 0 0 0
photovoltaic panel, single-Si, at plant US 1 m2 0 0 0 0
photovoltaic laminate, multi-Si, at plant US 1 m2 0 0 0 0
photovoltaic laminate, single-Si, at plant US 1 m2 0 0 0 0
photovoltaic panel, multi-Si, at plant APAC 1 m2 0 0 0 0
photovoltaic panel, single-Si, at plant APAC 1 m2 0 0 0 0
photovoltaic laminate, multi-Si, at plant APAC 1 m2 0 0 0 0
photovoltaic laminate, single-Si, at plant APAC 1 m2 0 0 0 0
photovoltaic laminate, single-Si, at plant RER 1 m2 0 0 0 0
photovoltaic panel, single-Si, at plant RER 1 m2 0 0 0 0
photovoltaic laminate, multi-Si, at plant RER 1 m2 0 0 0 0
photovoltaic panel, multi-Si, at plant RER 1 m2 0 0 0 0
photovoltaic laminate, ribbon-Si, at plant RER 1 m2 0 0 0 0
photovoltaic panel, ribbon-Si, at plant RER 1 m2 0 0 0 0

technosphere
electricity, medium voltage, production 
ENTSO, at grid

ENTSO 0 kWh - - - - 1 1.14 (3,3,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

electricity, medium voltage, at grid CN 0 kWh 3.73E+0 3.73E+0 3.73E+0 3.73E+0 1 1.14 (3,3,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
electricity, medium voltage, at grid US 0 kWh - - - - 1 1.14 (3,3,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
electricity, medium voltage, at grid JP 0 kWh - - - - 1 1.14 (3,3,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

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

RER 0 MJ - - - - 1 1.14 (3,3,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

diesel, burned in building machine GLO 0 MJ 8.75E-3 8.75E-3 8.75E-3 8.75E-3 1 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)
infrastructure photovoltaic panel factory GLO 1 unit 4.00E-6 4.00E-6 4.00E-6 4.00E-6 1 3.02 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

tap water, at user RER 0 kg 5.03E+0 5.03E+0 5.03E+0 5.03E+0 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
tempering, flat glass RER 0 kg 8.81E+0 8.81E+0 8.81E+0 8.81E+0 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

wire drawing, copper RER 0 kg 1.03E-1 1.03E-1 1.03E-1 1.03E-1 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
cells photovoltaic cell, multi-Si, at plant RER 0 m2 - - - - 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

photovoltaic cell, s ingle-Si, at plant RER 0 m2 - - - - 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
photovoltaic cell, ribbon-Si, at plant RER 0 m2 - - - - 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
photovoltaic cell, multi-Si, at plant CN 0 m2 - 9.35E-1 - 9.35E-1 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

photovoltaic cell, s ingle-Si, at plant CN 0 m2 9.35E-1 - 9.35E-1 - 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
photovoltaic cell, multi-Si, at plant US 0 m2 - - - - 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

photovoltaic cell, s ingle-Si, at plant US 0 m2 - - - - 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
photovoltaic cell, multi-Si, at plant APAC 0 m2 - - - - 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

photovoltaic cell, s ingle-Si, at plant APAC 0 m2 - - - - 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
materials aluminium alloy, AlMg3, at plant RER 0 kg 2.13E+0 2.13E+0 - - 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

nickel, 99.5%, at plant GLO 0 kg - - - - 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

brazing solder, cadmium free, at plant RER 0 kg - - - - 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
tin, at regional storage RER 0 kg 1.29E-2 1.29E-2 1.29E-2 1.29E-2 1 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)

lead, at regional storage RER 0 kg 7.25E-4 7.25E-4 7.25E-4 7.25E-4 1 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)
silver, at regional s torage RER 0 kg - - - - 1 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)
diode, unspecified, at plant GLO 0 kg 2.81E-3 2.81E-3 2.81E-3 2.81E-3 1 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)

polyethylene, HDPE, granulate, at plant RER 0 kg 2.38E-2 2.38E-2 2.38E-2 2.38E-2 1 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)
solar glass, low-iron, at regional storage RER 0 kg 8.81E+0 8.81E+0 8.81E+0 8.81E+0 1 1.24 (1,4,1,3,3,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

copper, at regional storage RER 0 kg 1.03E-1 1.03E-1 1.03E-1 1.03E-1 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
glass  fibre reinforced plastic, polyamide, 
injection moulding, at plant

RER 0 kg 2.95E-1 2.95E-1 2.95E-1 2.95E-1 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

ethylvinylacetate, foil, at plant RER 0 kg 8.75E-1 8.75E-1 8.75E-1 8.75E-1 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

polyvinylfluoride film, at plant US 0 kg 1.12E-1 1.12E-1 1.12E-1 1.12E-1 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
polyethylene terephthalate, granulate, 
amorphous, at plant

RER 0 kg 3.46E-1 3.46E-1 3.46E-1 3.46E-1 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

silicone product, at plant RER 0 kg 1.22E-1 1.22E-1 1.22E-1 1.22E-1 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

auxiliary acetone, liquid, at plant RER 0 kg - - - - 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
materials methanol, at regional storage CH 0 kg - - - - 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

vinyl acetate, at plant RER 0 kg - - - - 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
lubricating oil, at plant RER 0 kg - - - - 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

corrugated board, mixed fibre, single wall, 
at plant

RER 0 kg 7.63E-1 7.63E-1 7.63E-1 7.63E-1 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

1-propanol, at plant RER 0 kg 1.59E-2 1.59E-2 1.59E-2 1.59E-2 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
EUR-flat pallet RER 0 unit 5.00E-2 5.00E-2 5.00E-2 5.00E-2 1 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)

hydrogen fluoride, at plant GLO 0 kg 6.24E-2 6.24E-2 6.24E-2 6.24E-2 1 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)
isopropanol, at plant RER 0 kg 1.47E-4 1.47E-4 1.47E-4 1.47E-4 1 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)
potassium hydroxide, at regional s torage RER 0 kg 5.14E-2 5.14E-2 5.14E-2 5.14E-2 1 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)

soap, at plant RER 0 kg 1.16E-2 1.16E-2 1.16E-2 1.16E-2 1 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)
transport transport, lorry >16t, fleet average RER 0 tkm 5.85E+0 5.85E+0 5.64E+0 5.64E+0 1 2.09 (4,5,na,na,na,na); Standard distance 100km, cells  500km

transport, freight, rail RER 0 tkm 4.25E+1 4.25E+1 4.12E+1 4.12E+1 1 2.09 (4,5,na,na,na,na); Standard distance 600km

disposal
disposal, municipal solid waste, 22.9% 
water, to municipal incineration

CH 0 kg 3.00E-2 3.00E-2 3.00E-2 3.00E-2 1 1.13 (1,4,1,3,1,3); Alsema (personal communication) 2007, production waste

disposal, polyvinylfluoride, 0.2% water, to 
municipal incineration

CH 0 kg 1.12E-1 1.12E-1 1.12E-1 1.12E-1 1 1.13 (1,4,1,3,1,3); Calculation, including disposal of the panel after life time

disposal, plas tics , mixture, 15.3% water, to 
municipal incineration

CH 0 kg 1.64E+0 1.64E+0 1.64E+0 1.64E+0 1 1.13 (1,4,1,3,1,3); Calculation, including disposal of the panel after life time

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

CH 0 kg 1.61E-3 1.61E-3 1.61E-3 1.61E-3 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

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

CH 0 m3 5.03E-3 5.03E-3 5.03E-3 5.03E-3 1 1.13 (1,4,1,3,1,3); Calculation, water use

emission air Heat, waste - - MJ 1.34E+1 1.34E+1 1.34E+1 1.34E+1 1 1.29 (3,4,3,3,1,5); Calculation, electricity use

transport, transoceanic freight ship OCE 0 tkm - - - - 1 2.09 (3,4,3,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
transport, aircraft, freight RER 0 tkm - - - - 1 2.09 (3,4,3,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
NMVOC, non-methane volatile organic 
compounds , unspecified origin

- - kg 8.06E-3 8.06E-3 8.06E-3 8.06E-3 1 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)

Carbon dioxide, foss il - - kg 2.18E-2 2.18E-2 2.18E-2 2.18E-2 1 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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%

GeneralComment

Location US US US US

InfrastructureProcess 1 1 1 1
Unit m2 m2 m2 m2

product photovoltaic panel, multi-Si, at plant CN 1 m2 0 0 0 0
photovoltaic panel, single-Si, at plant CN 1 m2 0 0 0 0
photovoltaic laminate, multi-Si, at plant CN 1 m2 0 0 0 0
photovoltaic laminate, single-Si, at plant CN 1 m2 0 0 0 0
photovoltaic panel, multi-Si, at plant US 1 m2 0 1 0 0
photovoltaic panel, single-Si, at plant US 1 m2 1 0 0 0
photovoltaic laminate, multi-Si, at plant US 1 m2 0 0 0 1
photovoltaic laminate, single-Si, at plant US 1 m2 0 0 1 0
photovoltaic panel, multi-Si, at plant APAC 1 m2 0 0 0 0
photovoltaic panel, single-Si, at plant APAC 1 m2 0 0 0 0
photovoltaic laminate, multi-Si, at plant APAC 1 m2 0 0 0 0
photovoltaic laminate, single-Si, at plant APAC 1 m2 0 0 0 0
photovoltaic laminate, single-Si, at plant RER 1 m2 0 0 0 0
photovoltaic panel, single-Si, at plant RER 1 m2 0 0 0 0
photovoltaic laminate, multi-Si, at plant RER 1 m2 0 0 0 0
photovoltaic panel, multi-Si, at plant RER 1 m2 0 0 0 0
photovoltaic laminate, ribbon-Si, at plant RER 1 m2 0 0 0 0
photovoltaic panel, ribbon-Si, at plant RER 1 m2 0 0 0 0

technosphere
electricity, medium voltage, production 
ENTSO, at grid

ENTSO 0 kWh - - - - 1 1.14 (3,3,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

electricity, medium voltage, at grid CN 0 kWh - - - - 1 1.14 (3,3,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
electricity, medium voltage, at grid US 0 kWh 3.73E+0 3.73E+0 3.73E+0 3.73E+0 1 1.14 (3,3,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

electricity, medium voltage, at grid JP 0 kWh - - - - 1 1.14 (3,3,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
natural gas , burned in industrial furnace 
low-NOx >100kW

RER 0 MJ - - - - 1 1.14 (3,3,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

diesel, burned in building machine GLO 0 MJ 8.75E-3 8.75E-3 8.75E-3 8.75E-3 1 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)

infrastructure photovoltaic panel factory GLO 1 unit 4.00E-6 4.00E-6 4.00E-6 4.00E-6 1 3.02 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
tap water, at user RER 0 kg 5.03E+0 5.03E+0 5.03E+0 5.03E+0 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

tempering, flat glass RER 0 kg 8.81E+0 8.81E+0 8.81E+0 8.81E+0 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
wire drawing, copper RER 0 kg 1.03E-1 1.03E-1 1.03E-1 1.03E-1 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

cells photovoltaic cell, multi-Si, at plant RER 0 m2 - - - - 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
photovoltaic cell, s ingle-Si, at plant RER 0 m2 - - - - 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
photovoltaic cell, ribbon-Si, at plant RER 0 m2 - - - - 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

photovoltaic cell, multi-Si, at plant CN 0 m2 - - - - 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
photovoltaic cell, s ingle-Si, at plant CN 0 m2 - - - - 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

photovoltaic cell, multi-Si, at plant US 0 m2 - 9.35E-1 - 9.35E-1 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
photovoltaic cell, s ingle-Si, at plant US 0 m2 9.35E-1 - 9.35E-1 - 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

photovoltaic cell, multi-Si, at plant APAC 0 m2 - - - - 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
photovoltaic cell, s ingle-Si, at plant APAC 0 m2 - - - - 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

materials aluminium alloy, AlMg3, at plant RER 0 kg 2.13E+0 2.13E+0 - - 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

nickel, 99.5%, at plant GLO 0 kg - - - - 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
brazing solder, cadmium free, at plant RER 0 kg - - - - 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

tin, at regional s torage RER 0 kg 1.29E-2 1.29E-2 1.29E-2 1.29E-2 1 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)
lead, at regional storage RER 0 kg 7.25E-4 7.25E-4 7.25E-4 7.25E-4 1 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)

silver, at regional s torage RER 0 kg - - - - 1 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)
diode, unspecified, at plant GLO 0 kg 2.81E-3 2.81E-3 2.81E-3 2.81E-3 1 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)
polyethylene, HDPE, granulate, at plant RER 0 kg 2.38E-2 2.38E-2 2.38E-2 2.38E-2 1 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)

solar glass , low-iron, at regional storage RER 0 kg 8.81E+0 8.81E+0 8.81E+0 8.81E+0 1 1.24 (1,4,1,3,3,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
copper, at regional storage RER 0 kg 1.03E-1 1.03E-1 1.03E-1 1.03E-1 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

glass  fibre reinforced plastic, polyamide, 
injection moulding, at plant

RER 0 kg 2.95E-1 2.95E-1 2.95E-1 2.95E-1 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

ethylvinylacetate, foil, at plant RER 0 kg 8.75E-1 8.75E-1 8.75E-1 8.75E-1 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
polyvinylfluoride film, at plant US 0 kg 1.12E-1 1.12E-1 1.12E-1 1.12E-1 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

polyethylene terephthalate, granulate, 
amorphous, at plant

RER 0 kg 3.46E-1 3.46E-1 3.46E-1 3.46E-1 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

silicone product, at plant RER 0 kg 1.22E-1 1.22E-1 1.22E-1 1.22E-1 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

auxiliary acetone, liquid, at plant RER 0 kg - - - - 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
materials methanol, at regional storage CH 0 kg - - - - 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

vinyl acetate, at plant RER 0 kg - - - - 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

lubricating oil, at plant RER 0 kg - - - - 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
corrugated board, mixed fibre, single wall, 
at plant

RER 0 kg 7.63E-1 7.63E-1 7.63E-1 7.63E-1 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

1-propanol, at plant RER 0 kg 1.59E-2 1.59E-2 1.59E-2 1.59E-2 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

EUR-flat pallet RER 0 unit 5.00E-2 5.00E-2 5.00E-2 5.00E-2 1 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)
hydrogen fluoride, at plant GLO 0 kg 6.24E-2 6.24E-2 6.24E-2 6.24E-2 1 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)

isopropanol, at plant RER 0 kg 1.47E-4 1.47E-4 1.47E-4 1.47E-4 1 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)
potassium hydroxide, at regional storage RER 0 kg 5.14E-2 5.14E-2 5.14E-2 5.14E-2 1 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)

soap, at plant RER 0 kg 1.16E-2 1.16E-2 1.16E-2 1.16E-2 1 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)
transport transport, lorry >16t, fleet average RER 0 tkm 5.85E+0 5.85E+0 5.64E+0 5.64E+0 1 2.09 (4,5,na,na,na,na); Standard distance 100km, cells  500km

transport, freight, rail RER 0 tkm 4.25E+1 4.25E+1 4.12E+1 4.12E+1 1 2.09 (4,5,na,na,na,na); Standard distance 600km

disposal
disposal, municipal solid waste, 22.9% 
water, to municipal incineration

CH 0 kg 3.00E-2 3.00E-2 3.00E-2 3.00E-2 1 1.13 (1,4,1,3,1,3); Alsema (personal communication) 2007, production waste

disposal, polyvinylfluoride, 0.2% water, to 
municipal incineration

CH 0 kg 1.12E-1 1.12E-1 1.12E-1 1.12E-1 1 1.13 (1,4,1,3,1,3); Calculation, including disposal of the panel after life time

disposal, plas tics , mixture, 15.3% water, to 
municipal incineration

CH 0 kg 1.64E+0 1.64E+0 1.64E+0 1.64E+0 1 1.13 (1,4,1,3,1,3); Calculation, including disposal of the panel after life time

disposal, used mineral oil, 10% water, to 
hazardous was te incineration

CH 0 kg 1.61E-3 1.61E-3 1.61E-3 1.61E-3 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

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

CH 0 m3 5.03E-3 5.03E-3 5.03E-3 5.03E-3 1 1.13 (1,4,1,3,1,3); Calculation, water use

emission air Heat, waste - - MJ 1.34E+1 1.34E+1 1.34E+1 1.34E+1 1 1.29 (3,4,3,3,1,5); Calculation, electricity use
transport, transoceanic freight ship OCE 0 tkm - - - - 1 2.09 (3,4,3,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

transport, aircraft, freight RER 0 tkm - - - - 1 2.09 (3,4,3,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
NMVOC, non-methane volatile organic 
compounds, unspecified origin

- - kg 8.06E-3 8.06E-3 8.06E-3 8.06E-3 1 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)

Carbon dioxide, fossil - - kg 2.18E-2 2.18E-2 2.18E-2 2.18E-2 1 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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GeneralComment

Location APAC APAC APAC APAC

InfrastructureProcess 1 1 1 1
Unit m2 m2 m2 m2

product photovoltaic panel, multi-Si, at plant CN 1 m2 0 0 0 0
photovoltaic panel, single-Si, at plant CN 1 m2 0 0 0 0
photovoltaic laminate, multi-Si, at plant CN 1 m2 0 0 0 0
photovoltaic laminate, single-Si, at plant 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 0 0 0 0
photovoltaic laminate, multi-Si, at plant US 1 m2 0 0 0 0
photovoltaic laminate, single-Si, at plant US 1 m2 0 0 0 0
photovoltaic 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
photovoltaic laminate, multi-Si, at plant APAC 1 m2 0 0 0 1
photovoltaic laminate, single-Si, at plant APAC 1 m2 0 0 1 0
photovoltaic laminate, single-Si, at plant RER 1 m2 0 0 0 0
photovoltaic panel, single-Si, at plant RER 1 m2 0 0 0 0
photovoltaic laminate, multi-Si, at plant RER 1 m2 0 0 0 0
photovoltaic panel, multi-Si, at plant RER 1 m2 0 0 0 0
photovoltaic laminate, ribbon-Si, at plant RER 1 m2 0 0 0 0
photovoltaic panel, ribbon-Si, at plant RER 1 m2 0 0 0 0

technosphere
electricity, medium voltage, production 
ENTSO, at grid

ENTSO 0 kWh - - - - 1 1.14 (3,3,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 37)

electricity, medium voltage, at grid CN 0 kWh - - - - 1 1.14 (3,3,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 37)
electricity, medium voltage, at grid US 0 kWh - - - - 1 1.14 (3,3,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 37)

electricity, medium voltage, at grid JP 0 kWh 3.73E+0 3.73E+0 3.73E+0 3.73E+0 1 1.14 (3,3,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 37)
natural gas, burned in industrial furnace 
low-NOx >100kW

RER 0 MJ - - - - 1 1.14 (3,3,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 37)

diesel, burned in building machine GLO 0 MJ 8.75E-3 8.75E-3 8.75E-3 8.75E-3 1 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)
infrastructure photovoltaic panel factory GLO 1 unit 4.00E-6 4.00E-6 4.00E-6 4.00E-6 1 3.02 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 37)

tap water, at user RER 0 kg 5.03E+0 5.03E+0 5.03E+0 5.03E+0 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 37)
tempering, flat glass RER 0 kg 8.81E+0 8.81E+0 8.81E+0 8.81E+0 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 37)
wire drawing, copper RER 0 kg 1.03E-1 1.03E-1 1.03E-1 1.03E-1 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 37)

cells photovoltaic cell, multi-Si, at plant RER 0 m2 - - - - 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 37)
photovoltaic cell, single-Si, at plant RER 0 m2 - - - - 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 37)
photovoltaic cell, ribbon-Si, at plant RER 0 m2 - - - - 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 37)

photovoltaic cell, multi-Si, at plant CN 0 m2 - - - - 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 37)
photovoltaic cell, single-Si, at plant CN 0 m2 - - - - 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 37)
photovoltaic cell, multi-Si, at plant US 0 m2 - - - - 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 37)
photovoltaic cell, single-Si, at plant US 0 m2 - - - - 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 37)
photovoltaic cell, multi-Si, at plant APAC 0 m2 - 9.35E-1 - 9.35E-1 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 37)
photovoltaic cell, single-Si, at plant APAC 0 m2 9.35E-1 - 9.35E-1 - 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 37)

materials aluminium alloy, AlMg3, at plant RER 0 kg 2.13E+0 2.13E+0 - - 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 37)
nickel, 99.5%, at plant GLO 0 kg - - - - 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 37)
brazing solder, cadmium free, at plant RER 0 kg - - - - 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 37)
tin, at regional storage RER 0 kg 1.29E-2 1.29E-2 1.29E-2 1.29E-2 1 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)
lead, at regional storage RER 0 kg 7.25E-4 7.25E-4 7.25E-4 7.25E-4 1 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)
silver, at regional storage RER 0 kg - - - - 1 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)
diode, unspecified, at plant GLO 0 kg 2.81E-3 2.81E-3 2.81E-3 2.81E-3 1 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)
polyethylene, HDPE, granulate, at plant RER 0 kg 2.38E-2 2.38E-2 2.38E-2 2.38E-2 1 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)
solar glass, low-iron, at regional storage RER 0 kg 8.81E+0 8.81E+0 8.81E+0 8.81E+0 1 1.24 (1,4,1,3,3,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 37)
copper, at regional storage RER 0 kg 1.03E-1 1.03E-1 1.03E-1 1.03E-1 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 37)
glass fibre reinforced plastic, polyamide, 
injection moulding, at plant

RER 0 kg 2.95E-1 2.95E-1 2.95E-1 2.95E-1 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 37)

ethylvinylacetate, foil, at plant RER 0 kg 8.75E-1 8.75E-1 8.75E-1 8.75E-1 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 37)
polyvinylfluoride film, at plant US 0 kg 1.12E-1 1.12E-1 1.12E-1 1.12E-1 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 37)
polyethylene terephthalate, granulate, 
amorphous, at plant

RER 0 kg 3.46E-1 3.46E-1 3.46E-1 3.46E-1 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 37)

silicone product, at plant RER 0 kg 1.22E-1 1.22E-1 1.22E-1 1.22E-1 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 37)
auxiliary acetone, liquid, at plant RER 0 kg - - - - 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 37)

materials methanol, at regional storage CH 0 kg - - - - 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 37)
vinyl acetate, at plant RER 0 kg - - - - 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 37)
lubricating oil, at plant RER 0 kg - - - - 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 37)
corrugated board, m ixed fibre, single wall, 
at plant

RER 0 kg 7.63E-1 7.63E-1 7.63E-1 7.63E-1 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 37)

1-propanol, at plant RER 0 kg 1.59E-2 1.59E-2 1.59E-2 1.59E-2 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 37)
EUR-flat pallet RER 0 unit 5.00E-2 5.00E-2 5.00E-2 5.00E-2 1 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)
hydrogen fluoride, at plant GLO 0 kg 6.24E-2 6.24E-2 6.24E-2 6.24E-2 1 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)
is opropanol, at plant RER 0 kg 1.47E-4 1.47E-4 1.47E-4 1.47E-4 1 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)

potassium hydroxide, at regional s torage RER 0 kg 5.14E-2 5.14E-2 5.14E-2 5.14E-2 1 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)
soap, at plant RER 0 kg 1.16E-2 1.16E-2 1.16E-2 1.16E-2 1 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)

transport transport, lorry >16t, fleet average RER 0 tkm 5.85E+0 5.85E+0 5.64E+0 5.64E+0 1 2.09 (4,5,na,na,na,na); Standard distance 100km, cells 500km
transport, freight, rail RER 0 tkm 4.25E+1 4.25E+1 4.12E+1 4.12E+1 1 2.09 (4,5,na,na,na,na); Standard distance 600km

disposal
disposal, municipal solid waste, 22.9% 
water, to municipal incineration

CH 0 kg 3.00E-2 3.00E-2 3.00E-2 3.00E-2 1 1.13 (1,4,1,3,1,3); Alsema (personal communication) 2007, production waste

disposal, polyvinylfluoride, 0.2% water, to 
municipal incineration

CH 0 kg 1.12E-1 1.12E-1 1.12E-1 1.12E-1 1 1.13 (1,4,1,3,1,3); Calculation, including disposal of the panel after life time

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

CH 0 kg 1.64E+0 1.64E+0 1.64E+0 1.64E+0 1 1.13 (1,4,1,3,1,3); Calculation, including disposal of the panel after life time

disposal, used mineral oil, 10% water, to 
hazardous was te incineration

CH 0 kg 1.61E-3 1.61E-3 1.61E-3 1.61E-3 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 37)

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

CH 0 m3 5.03E-3 5.03E-3 5.03E-3 5.03E-3 1 1.13 (1,4,1,3,1,3); Calculation, water use

emission air Heat, waste - - MJ 1.34E+1 1.34E+1 1.34E+1 1.34E+1 1 1.29 (3,4,3,3,1,5); Calculation, electricity use
transport, transoceanic freight ship OCE 0 tkm - - - - 1 2.09 (3,4,3,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 37)
transport, aircraft, freight RER 0 tkm - - - - 1 2.09 (3,4,3,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status  2011, Part 1 Data Collection (Table 37)
NMVOC, non-methane volatile organic 
compounds, unspecified origin

- - kg 8.06E-3 8.06E-3 8.06E-3 8.06E-3 1 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)

Carbon dioxide, fossil - - kg 2.18E-2 2.18E-2 2.18E-2 2.18E-2 1 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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GeneralComment

Location RER RER RER RER

InfrastructureProcess 1 1 1 1
Unit m2 m2 m2 m2

product photovoltaic panel, multi-Si, at plant CN 1 m2 0 0 0 0
photovoltaic panel, single-Si, at plant CN 1 m2 0 0 0 0
photovoltaic laminate, multi-Si, at plant CN 1 m2 0 0 0 0
photovoltaic laminate, single-Si, at plant 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 0 0 0 0
photovoltaic laminate, multi-Si, at plant US 1 m2 0 0 0 0
photovoltaic laminate, single-Si, at plant US 1 m2 0 0 0 0
photovoltaic panel, multi-Si, at plant APAC 1 m2 0 0 0 0
photovoltaic panel, single-Si, at plant APAC 1 m2 0 0 0 0
photovoltaic laminate, multi-Si, at plant APAC 1 m2 0 0 0 0
photovoltaic laminate, single-Si, at plant APAC 1 m2 0 0 0 0
photovoltaic laminate, single-Si, at plant RER 1 m2 0 0 1 0
photovoltaic panel, single-Si, at plant RER 1 m2 1 0 0 0
photovoltaic laminate, multi-Si, at plant RER 1 m2 0 0 0 1
photovoltaic panel, multi-Si, at plant RER 1 m2 0 1 0 0
photovoltaic laminate, ribbon-Si, at plant RER 1 m2 0 0 0 0
photovoltaic panel, ribbon-Si, at plant RER 1 m2 0 0 0 0

technosphere
electricity, medium voltage, production 
ENTSO, at grid

ENTSO 0 kWh 3.73E+0 3.73E+0 3.73E+0 3.73E+0 1 1.14 (3,3,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

electricity, medium voltage, at grid CN 0 kWh - - - - 1 1.14 (3,3,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
electricity, medium voltage, at grid US 0 kWh - - - - 1 1.14 (3,3,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
electricity, medium voltage, at grid JP 0 kWh - - - - 1 1.14 (3,3,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
natural gas, burned in industrial furnace 
low-NOx >100kW

RER 0 MJ - - - - 1 1.14 (3,3,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

diesel, burned in building machine GLO 0 MJ 8.75E-3 8.75E-3 8.75E-3 8.75E-3 1 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)
infrastructure photovoltaic panel factory GLO 1 unit 4.00E-6 4.00E-6 4.00E-6 4.00E-6 1 3.02 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

tap water, at user RER 0 kg 5.03E+0 5.03E+0 5.03E+0 5.03E+0 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
tempering, flat glass RER 0 kg 8.81E+0 8.81E+0 8.81E+0 8.81E+0 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
wire drawing, copper RER 0 kg 1.03E-1 1.03E-1 1.03E-1 1.03E-1 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

cells photovoltaic cell, multi-Si, at plant RER 0 m2 - 9.35E-1 - 9.35E-1 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
photovoltaic cell, single-Si, at plant RER 0 m2 9.35E-1 - 9.35E-1 - 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
photovoltaic cell, ribbon-Si, at plant RER 0 m2 - - - - 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
photovoltaic cell, multi-Si, at plant CN 0 m2 - - - - 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
photovoltaic cell, single-Si, at plant CN 0 m2 - - - - 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
photovoltaic cell, multi-Si, at plant US 0 m2 - - - - 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
photovoltaic cell, single-Si, at plant US 0 m2 - - - - 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
photovoltaic cell, multi-Si, at plant APAC 0 m2 - - - - 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
photovoltaic cell, single-Si, at plant APAC 0 m2 - - - - 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

materials aluminium alloy, AlMg3, at plant RER 0 kg 2.13E+0 2.13E+0 - - 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
nickel, 99.5%, at plant GLO 0 kg - - - - 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
brazing solder, cadm ium free, at plant RER 0 kg - - - - 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
tin, at regional s torage RER 0 kg 1.29E-2 1.29E-2 1.29E-2 1.29E-2 1 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)
lead, at regional storage RER 0 kg 7.25E-4 7.25E-4 7.25E-4 7.25E-4 1 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)
silver, at regional storage RER 0 kg - - - - 1 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)
diode, unspecified, at plant GLO 0 kg 2.81E-3 2.81E-3 2.81E-3 2.81E-3 1 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)
polyethylene, HDPE, granulate, at plant RER 0 kg 2.38E-2 2.38E-2 2.38E-2 2.38E-2 1 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)
solar glass, low-iron, at regional storage RER 0 kg 8.81E+0 8.81E+0 8.81E+0 8.81E+0 1 1.24 (1,4,1,3,3,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
copper, at regional storage RER 0 kg 1.03E-1 1.03E-1 1.03E-1 1.03E-1 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
glass fibre reinforced plastic, polyamide, 
injection moulding, at plant

RER 0 kg 2.95E-1 2.95E-1 2.95E-1 2.95E-1 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

ethylvinylacetate, foil, at plant RER 0 kg 8.75E-1 8.75E-1 8.75E-1 8.75E-1 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
polyvinylfluoride film, at plant US 0 kg 1.12E-1 1.12E-1 1.12E-1 1.12E-1 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
polyethylene terephthalate, granulate, 
amorphous, at plant

RER 0 kg 3.46E-1 3.46E-1 3.46E-1 3.46E-1 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

silicone product, at plant RER 0 kg 1.22E-1 1.22E-1 1.22E-1 1.22E-1 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
auxiliary acetone, liquid, at plant RER 0 kg - - - - 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

materials methanol, at regional storage CH 0 kg - - - - 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
vinyl acetate, at plant RER 0 kg - - - - 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
lubricating oil, at plant RER 0 kg - - - - 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
corrugated board, m ixed fibre, single wall, 
at plant

RER 0 kg 7.63E-1 7.63E-1 7.63E-1 7.63E-1 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

1-propanol, at plant RER 0 kg 1.59E-2 1.59E-2 1.59E-2 1.59E-2 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
EUR-flat pallet RER 0 unit 5.00E-2 5.00E-2 5.00E-2 5.00E-2 1 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)
hydrogen fluoride, at plant GLO 0 kg 6.24E-2 6.24E-2 6.24E-2 6.24E-2 1 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)
isopropanol, at plant RER 0 kg 1.47E-4 1.47E-4 1.47E-4 1.47E-4 1 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)
potassium hydroxide, at regional storage RER 0 kg 5.14E-2 5.14E-2 5.14E-2 5.14E-2 1 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)
soap, at plant RER 0 kg 1.16E-2 1.16E-2 1.16E-2 1.16E-2 1 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)

transport transport, lorry >16t, fleet average RER 0 tkm 5.85E+0 5.85E+0 5.64E+0 5.64E+0 1 2.09 (4,5,na,na,na,na); Standard distance 100km, cells 500km
transport, freight, rail RER 0 tkm 4.25E+1 4.25E+1 4.12E+1 4.12E+1 1 2.09 (4,5,na,na,na,na); Standard distance 600km

disposal
disposal, municipal solid waste, 22.9% 
water, to municipal incineration

CH 0 kg 3.00E-2 3.00E-2 3.00E-2 3.00E-2 1 1.13 (1,4,1,3,1,3); Alsema (personal communication) 2007, production waste

disposal, polyvinylfluoride, 0.2% water, to 
municipal incineration

CH 0 kg 1.12E-1 1.12E-1 1.12E-1 1.12E-1 1 1.13 (1,4,1,3,1,3); Calculation, including disposal of the panel after life time

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

CH 0 kg 1.64E+0 1.64E+0 1.64E+0 1.64E+0 1 1.13 (1,4,1,3,1,3); Calculation, including disposal of the panel after life time

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

CH 0 kg 1.61E-3 1.61E-3 1.61E-3 1.61E-3 1 1.13 (1,4,1,3,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)

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

CH 0 m3 5.03E-3 5.03E-3 5.03E-3 5.03E-3 1 1.13 (1,4,1,3,1,3); Calculation, water use

emission air Heat, waste - - MJ 1.34E+1 1.34E+1 1.34E+1 1.34E+1 1 1.29 (3,4,3,3,1,5); Calculation, electricity use
transport, transoceanic freight ship OCE 0 tkm - - - - 1 2.09 (3,4,3,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
transport, aircraft, freight RER 0 tkm - - - - 1 2.09 (3,4,3,3,1,5); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 37)
NMVOC, non-methane volatile organic 
compounds, unspecified origin

- - kg 8.06E-3 8.06E-3 8.06E-3 8.06E-3 1 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)

Carbon dioxide, fossil - - kg 2.18E-2 2.18E-2 2.18E-2 2.18E-2 1 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 RER RER RER RER
InfrastructureProcess 1 1 1 1

Unit m2 m2 m2 m2
"+�	�
�� 	 ����  �� � 	�9���� 	�7��9� 	�
��$� �� ��� 	��$�

-�- � � � ��//�Q/ / / /

"+�	�
�� 	 ����  �� � 	�9�� � �$� �7��9�	�
��$� �� ��� 	��$�

-�- � � � / ��//�Q/ / /

"+�	�
�� 	 ���" �� �9���� 	�7��9� 	���$� �� � �
� 	��$�

-�- � � � / / ��//�Q/ /

"+�	�
�� 	 ���" �� �9�� � �$� �7��9� 	���$� �� � �
� 	��$�

-�- � � � / / / ��//�Q/

modules photovoltaic panel, multi-Si, at plant RER 1 m2 - - 1.45E-1 - 1 3.27 (5,1,1,1,1,5); modules produced in Europe
photovoltaic panel, single-Si, at plant RER 1 m2 - - - 1.45E-1 1 3.27 (5,1,1,1,1,5); modules produced in Europe
photovoltaic laminate, multi-Si, at plant RER 1 m2 1.45E-1 - - - 1 3.27 (5,1,1,1,1,5); modules produced in Europe
photovoltaic laminate, single-Si, at plant RER 1 m2 - 1.45E-1 - - 1 3.27 (5,1,1,1,1,5); modules produced in Europe
photovoltaic panel, multi-Si, at plant US 1 m2 - - - - 1 3.27 (5,1,1,1,1,5); module import from US
photovoltaic panel, single-Si, at plant US 1 m2 - - - - 1 3.27 (5,1,1,1,1,5); module import from US
photovoltaic laminate, multi-Si, at plant US 1 m2 - - - - 1 3.27 (5,1,1,1,1,5); module import from US
photovoltaic laminate, single-Si, at plant US 1 m2 - - - - 1 3.27 (5,1,1,1,1,5); module import from US
photovoltaic panel, multi-Si, at plant CN 1 m2 - - 7.96E-1 - 1 3.27 (5,1,1,1,1,5); module import from China
photovoltaic panel, single-Si, at plant CN 1 m2 - - - 7.96E-1 1 3.27 (5,1,1,1,1,5); module import from China
photovoltaic laminate, multi-Si, at plant CN 1 m2 7.96E-1 - - - 1 3.27 (5,1,1,1,1,5); module import from China
photovoltaic laminate, single-Si, at plant CN 1 m2 - 7.96E-1 - - 1 3.27 (5,1,1,1,1,5); module import from China
photovoltaic panel, multi-Si, at plant APAC 1 m2 - - 5.88E-2 - 1 3.27 (5,1,1,1,1,5); module import from APAC
photovoltaic panel, single-Si, at plant APAC 1 m2 - - - 5.88E-2 1 3.27 (5,1,1,1,1,5); module import from APAC
photovoltaic laminate, multi-Si, at plant APAC 1 m2 5.88E-2 - - - 1 3.27 (5,1,1,1,1,5); module import from APAC
photovoltaic laminate, single-Si, at plant APAC 1 m2 - 5.88E-2 - - 1 3.27 (5,1,1,1,1,5); module import from APAC

transport transport, transoceanic freight ship OCE 0 tkm 2.09E+2 2.09E+2 2.53E+2 2.53E+2 1 2.09
(4,5,na,na,na,na); Import of modules from 
China: 19994.192 km and Malaysia: 15549.392 

transport, freight, rail RER 0 tkm 2.49E+0 2.48E+0 3.01E+0 3.01E+0 1 2.09 (4,5,na,na,na,na); Standard distance 200km
transport, lorry >16t, fleet average RER 0 tkm 6.22E-1 6.20E-1 7.53E-1 7.52E-1 1 2.09 (4,5,na,na,na,na); Standard distance 50km

Name

L
o

ca
tio

n

In
fra

st
ru

ct
u

re
P

ro
ce

ss

U
n

it

photovoltaic 
laminate, 
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GeneralComment

Location US US US US
InfrastructureProcess 1 1 1 1

Unit m2 m2 m2 m2
"+�	�
�� 	 ����  �� � 	�9���� 	�7��9� 	�
��$� �� ��� 	��$�

A� � � � ��//�Q/ / / /

"+�	�
�� 	 ����  �� � 	�9�� � �$� �7��9�	�
��$� �� ��� 	��$�

A� � � � / ��//�Q/ / /

"+�	�
�� 	 ���" �� �9���� 	�7��9� 	���$� �� � �
� 	��$�

A� � � � / / ��//�Q/ /

"+�	�
�� 	 ���" �� �9�� � �$� �7��9� 	���$� �� � �
� 	��$�

A� � � � / / / ��//�Q/

photovoltaic panel, multi-Si, at plant RER 1 m2 - - - - 1 3.27 (5,1,1,1,1,5); modules produced in Europe
photovoltaic panel, single-Si, at plant RER 1 m2 - - - - 1 3.27 (5,1,1,1,1,5); modules produced in Europe

modules photovoltaic laminate, multi-Si, at plant RER 1 m2 - - - - 1 3.27 (5,1,1,1,1,5); modules produced in Europe
photovoltaic laminate, single-Si, at plant RER 1 m2 - - - - 1 3.27 (5,1,1,1,1,5); modules produced in Europe
photovoltaic panel, multi-Si, at plant US 1 m2 - - 4.39E-1 - 1 3.27 (5,1,1,1,1,5); module import from US
photovoltaic panel, single-Si, at plant US 1 m2 - - - 4.39E-1 1 3.27 (5,1,1,1,1,5); module import from US
photovoltaic laminate, multi-Si, at plant US 1 m2 4.39E-1 - - - 1 3.27 (5,1,1,1,1,5); module import from US
photovoltaic laminate, single-Si, at plant US 1 m2 - 4.39E-1 - - 1 3.27 (5,1,1,1,1,5); module import from US
photovoltaic panel, multi-Si, at plant CN 1 m2 - - 5.61E-1 - 1 3.27 (5,1,1,1,1,5); module import from China
photovoltaic panel, single-Si, at plant CN 1 m2 - - - 5.61E-1 1 3.27 (5,1,1,1,1,5); module import from China
photovoltaic laminate, multi-Si, at plant CN 1 m2 5.61E-1 - - - 1 3.27 (5,1,1,1,1,5); module import from China
photovoltaic laminate, single-Si, at plant CN 1 m2 - 5.61E-1 - - 1 3.27 (5,1,1,1,1,5); module import from China
photovoltaic panel, multi-Si, at plant APAC 1 m2 - - - - 1 3.27 (5,1,1,1,1,5); module import from APAC
photovoltaic panel, single-Si, at plant APAC 1 m2 - - - - 1 3.27 (5,1,1,1,1,5); module import from APAC
photovoltaic laminate, multi-Si, at plant APAC 1 m2 - - - - 1 3.27 (5,1,1,1,1,5); module import from APAC
photovoltaic laminate, single-Si, at plant APAC 1 m2 - - - - 1 3.27 (5,1,1,1,1,5); module import from APAC

transport transport, transoceanic freight ship OCE 0 tkm 1.45E+2 1.45E+2 1.75E+2 1.75E+2 1 2.09
(4,5,na,na,na,na); Import of modules from 
China: 20755.364 km

transport, freight, rail RER 0 tkm 2.49E+0 2.48E+0 3.01E+0 3.01E+0 1 2.09 (4,5,na,na,na,na); Standard distance 200km
transport, lorry >16t, fleet average RER 0 tkm 6.22E-1 6.20E-1 7.53E-1 7.52E-1 1 2.09 (4,5,na,na,na,na); Standard distance 50km
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Process Parameter Unit
Mainstream 
technology

Best 
technology

Silica reduction Yield % 80.00% 80%
Solar grade silicon 
production

Process -
Siemens 
modified

Siemens 
modified

Ingot method -
Coventional 
Ingot

Coventional 
Ingot

Border loss % 85% 85%

Wafer size -
0.156m x 
0.156m

0.156m x 
0.156m

Wafer thickness um 200 180
Kerf loss um 200 200

Surface treatment
Damage layer corrosion, 
texturing

- NaOH NaOH

Semiconductor doping -
POCL3 
Diffusion 
Furnace

POCL3 
Diffusion 
Furnace

Back diffusion layer 
corrosion

- HF/HNO3 HF/HNO3

Edge etching - CF4 Plasma CF4 Plasma
Backside - Al Al
Back busbar 100% 100%
Back electrode covering - Ag/Al Ag/Al

Positive electrode layer -
Screen 
printing Ag

Screen 
printing Ag

Front metal cover % 10% 7%
Front busbar - Ag Ag

Passivation ARC Passivation methods -
PECVD of 
Si3N4

PECVD of 
Si3N4

Circuit detection Yield 95% 95%
Cell components - 72 72
Glass thickness mm 4 3.2
EVA film thickness mm 2 x 0.5mm 2 x 0.5mm
Back film thickness um 125 125
PET backplane thickness mm 0.2 0.2

Component dimension -
992mm x 
1956mm

992mm x 
1956mm

Yield % 99% 99%
Module efficiency % 12.40% 14.40%
Life time a 25 25

Component detection

Ingot

Wafer

Diffusion system knot

Electrode printing

Module production
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GeneralComment

Location CN CN
InfrastructureProcess 0 0

Unit kg kg
product MG-silicon, Chinese data, mainstream, at plant CN 0 kg 1 0

174-602 MG-silicon, Chinese data, best technology, at plant CN 0 kg 0 1
resource, in water Water, unspecified natural origin, CN - - m3 1.20E-1 1.20E-1 1 1.30 (1,5,1,1,1,5,BU:1.05); Water; Diao & Shi 2011

technosphere s ilica sand, at plant DE 0 kg 2.68E+0 2.68E+0 1 1.30 (1,5,1,1,1,5,BU:1.05); Silica sand; Diao & Shi 2011

hard coal coke, at plant RER 0 MJ 2.75E+1 2.75E+1 1 1.30 (1,5,1,1,1,5,BU:1.05); Hard coal; Diao & Shi 2011

petroleum coke, at refinery RER 0 kg 6.00E-1 6.00E-1 1 1.30 (1,5,1,1,1,5,BU:1.05); Petrol coke; Diao & Shi 2011

wood chips, mixed, u=120%, at forest RER 0 m3 1.72E-4 1.72E-4 1 1.30 (1,5,1,1,1,5,BU:1.05); Sawdust; Diao & Shi 2011

graphite, at plant RER 0 kg 1.20E-1 1.20E-1 1 1.30 (1,5,1,1,1,5,BU:1.05); Graphit electrode; Diao & Shi 2011

electricity, medium voltage, at grid CN 0 kWh 1.25E+1 1.25E+1 1 1.30

(1,5,1,1,1,5,BU:1.05); Electricity demand; Wang (2014) Current PV 
Markets and Energy Pay-Back Study (p. 33), Hao and Zhao (2014) 
Life Cycle CO2 Emissions of Grid-Connected Electricity for 
Crystalline Silicon Photovoltaic Systems in China (p. 13)

emiss ion air, unspecified Carbon dioxide, fossil - - kg 3.59E+0 3.59E+0 1 1.30 (1,5,1,1,1,5,BU:1.05); CO2; Diao & Shi 2011
Water, CN - - kg 1.20E+2 1.20E+2 1 1.62 (1,5,1,1,1,5,BU:1.5); H2O; Diao & Shi 2011
Silicon - - kg 5.40E-1 5.40E-1 1 5.10 (1,5,1,1,1,5,BU:5); SiO2; Diao & Shi 2011

Nitrogen oxides - - kg 1.96E-1 1.96E-1 1 1.62 (1,5,1,1,1,5,BU:1.5); NOX; Diao & Shi 2011

Sulfur dioxide - - kg 6.10E-1 6.10E-1 1 1.30 (1,5,1,1,1,5,BU:1.05); SO2; Diao & Shi 2011
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grade, Siemens, 

Chinese data, 
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plant
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grade, Siemens, 

Chinese data, 
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GeneralComment

Location CN CN
InfrastructureProcess 0 0

Unit kg kg

product
silicon, solar grade, Siemens, Chinese data, mainstream, at 
plant

CN 0 kg 1 0

silicon, solar grade, Siemens, Chinese data, best tech., at 
plant

CN 0 kg 0 1

resource, in water Water, unspecified natural origin, CN - - m3 4.54E-1 2.16E-1 1 1.30 (1,5,1,1,1,5,BU:1.05); Cooling water; Diao & Shi 2011
Water, unspecified natural origin, CN - - m3 1.70E-2 3.80E-4 1 1.30 (1,5,1,1,1,5,BU:1.05); Process water; Diao & Shi 2011

technosphere MG-silicon, Chinese data, mainstream, at plant CN 0 kg 1.12E+0 0 1 1.30 (1,5,1,1,1,5,BU:1.05); MG-Si; Institute of Electrical Engineering 
of Chinese Academy of Sciences (IEE CAS, 2014)

MG-silicon, Chinese data, best technology, at plant CN 0 kg 0 1.12E+0 1 1.30 (1,5,1,1,1,5,BU:1.05); MG-Si; Institute of Electrical Engineering 
of Chinese Academy of Sciences (IEE CAS, 2014)

hydrogen, liquid, at plant RER 0 kg 5.36E-2 4.50E-2 1 1.30
(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

chlorine, liquid, production mix, at plant RER 0 kg 2.00E-1 2.00E-1 1 1.30
(1,5,1,1,1,5,BU:1.05); Cl2; Institute of Electrical Engineering of 
Chinese Academy of Sciences (IEE CAS, 2014)

sodium hydroxide, 50% in H2O, production mix, at plant RER 0 kg 8.70E-1 8.70E-1 1 1.30
(1,5,1,1,1,5,BU:1.05); NaOH; Institute of Electrical Engineering 
of Chinese Academy of Sciences (IEE CAS, 2014)

limestone, milled, packed, at plant CH 0 kg 5.80E-1 5.80E-1 1 1.30
(1,5,1,1,1,5,BU:1.05); Lime; Institute of Electrical Engineering of 
Chinese Academy of Sciences (IEE CAS, 2014)

steam, for chemical processes, at plant RER 0 kg 6.81E+1 5.50E+1 1 1.30
(1,5,1,1,1,5,BU:1.05); Steam; Institute of Electrical Engineering 
of Chinese Academy of Sciences (IEE CAS, 2014), LCI Chinese 
Production, Diao & Shi 2011

electricity, medium voltage, at grid CN 0 kWh 1.25E+2 1.00E+2 1 1.30

(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)

emission air, 
unspecified

Hydrogen chloride - - kg 9.00E-2 1.20E-1 1 1.62 (1,5,1,1,1,5,BU:1.5); HCL; Diao & Shi 2011

Silicon tetrafluoride - - kg 8.00E-1 0 1 1.62 (1,5,1,1,1,5,BU:1.5); SiCl4; Diao & Shi 2011
Silicon - - kg 1.50E-1 4.20E-1 1 5.10 (1,5,1,1,1,5,BU:5); SiO2; Diao & Shi 2011
Silicon - - kg 8.00E-2 5.00E-2 1 5.10 (1,5,1,1,1,5,BU:5); Silica material; Diao & Shi 2011

emission water, 
unspecified

COD, Chemical Oxygen Demand - - kg 2.04E-3 2.04E-3 1 1.62
(1,5,1,1,1,5,BU:1.5); COD; Institute of Electrical Engineering of 
Chinese Academy of Sciences (IEE CAS, 2014)

Chloride - - kg 7.70E-2 7.70E-2 1 3.09
(1,5,1,1,1,5,BU:3); Chloride; Institute of Electrical Engineering of 
Chinese Academy of Sciences (IEE CAS, 2014)

Fluoride - - kg 5.00E-5 3.00E-5 1 1.62 (1,5,1,1,1,5,BU:1.5); Fluoride; Diao & Shi 2011

Suspended solids, unspecified - - kg 1.44E-3 1.44E-3 1 1.62
(1,5,1,1,1,5,BU:1.5); Suspended solid; Institute of Electrical 
Engineering of Chinese Academy of Sciences (IEE CAS, 2014)

Ammonium, ion - - kg 3.47E-5 3.47E-5 1 1.62
(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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s ilicon ingot, 
s liced (wafer), 
Chinese data, 
mainstream, at 

plant

s ilicon ingot, 
s liced (wafer), 
Chinese data, 

best technology, 
at plant
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GeneralComment

Location CN CN
InfrastructureProcess 0 0

Unit unit unit

product
silicon ingot, s liced (wafer), Chinese data, mainstream, at 
plant

CN 0 unit 1 0

silicon ingot, s liced (wafer), Chinese data, best technology, 
at plant

CN 0 unit 0 1

technosphere
silicon, solar grade, Siemens, Chinese data, mainstream, at 
plant

CN 0 kg 2.04E-2 0 1 1.30
(1,5,1,1,1,5,BU:1.05); SoG-Si; Institute of Electrical Engineering 
of Chinese Academy of Sciences (IEE CAS, 2014)

silicon, solar grade, Siemens, Chinese data, best tech., at 
plant

CN 0 kg 0 1.89E-2 1 1.30 (1,5,1,1,1,5,BU:1.05); SoG-Si; Diao & Shi 2011

argon, liquid, at plant RER 0 kg 7.79E-3 7.79E-3 1 1.30 (1,5,1,1,1,5,BU:1.05); Argon; Institute of Electrical Engineering 
triethylene glycol, at plant RER 0 kg 5.12E-2 7.15E-2 1 1.30 (1,5,1,1,1,5,BU:1.05); Polyethylenegylkol; Diao & Shi 2011

silicon carbide, at plant RER 0 kg 6.08E-3 6.08E-3 1 1.30
(1,5,1,1,1,5,BU:1.05); SIC; Institute of Electrical Engineering of 
Chinese Academy of Sciences (IEE CAS, 2014)

hydrogen fluoride, at plant GLO 0 kg 2.40E-4 2.40E-4 1 1.30
(1,5,1,1,1,5,BU:1.05); HF; Institute of Electrical Engineering of 
Chinese Academy of Sciences (IEE CAS, 2014)

hydrochloric acid, 30% in H2O, at plant RER 0 kg 1.65E-4 1.65E-4 1 1.30
(1,5,1,1,1,5,BU:1.05); HCl; Institute of Electrical Engineering of 
Chinese Academy of Sciences (IEE CAS, 2014)

sodium hydroxide, 50% in H2O, production mix, at plant RER 0 kg 5.01E-5 5.01E-5 1 1.30
(1,5,1,1,1,5,BU:1.05); NaOH; Institute of Electrical Engineering 
of Chinese Academy of Sciences (IEE CAS, 2014)

sulphuric acid, liquid, at plant RER 0 kg 0 6.00E-5 1 1.30 (1,5,1,1,1,5,BU:1.05); Sulphuric acid; Diao & Shi 2011
nitrogen, liquid, at plant RER 0 kg 3.62E-3 6.40E-4 1 1.30 (1,5,1,1,1,5,BU:1.05); Nitrogen (liquid); Diao & Shi 2011
potassium nitrate, as N, at regional s torehouse RER 0 kg 2.20E-4 6.80E-4 1 1.30 (1,5,1,1,1,5,BU:1.05); Nitrate; Diao & Shi 2011
potassium hydroxide, at regional storage RER 0 kg 2.00E-5 2.00E-5 1 1.30 (1,5,1,1,1,5,BU:1.05); KOH; Diao & Shi 2011

steel, converter, unalloyed, at plant RER 0 kg 1.58E-2 1.58E-2 1 1.30
(1,5,1,1,1,5,BU:1.05); Steel wire; Institute of Electrical 
Engineering of Chinese Academy of Sciences (IEE CAS, 2014)

wire drawing, steel RER 0 kg 1.58E-2 1.58E-2 1 1.30
(1,5,1,1,1,5,BU:1.05); Steel wire; Institute of Electrical 
Engineering of Chinese Academy of Sciences (IEE CAS, 2014)

acrylic acid, at plant RER 0 kg 4.60E-5 4.60E-5 1 1.30
(1,5,1,1,1,5,BU:1.05); acrylic acid; Institute of Electrical 
Engineering of Chinese Academy of Sciences (IEE CAS, 2014)

dipropylene glycol monomethyl ether, at plant RER 0 kg 6.40E-4 6.40E-4 1 1.30
(1,5,1,1,1,5,BU:1.05); Dipropylene Glycol Monomethyl Ether; 
Institute of Electrical Engineering of Chinese Academy of 
Sciences (IEE CAS, 2014)

nitric acid, 50% in H2O, at plant RER 0 kg 7.80E-4 7.80E-4 1 1.30
(1,5,1,1,1,5,BU:1.05); nitric acid; Institute of Electrical 
Engineering of Chinese Academy of Sciences (IEE CAS, 2014)

acetic acid, 98% in H2O, at plant RER 0 kg 5.39E-4 5.39E-4 1 1.30
(1,5,1,1,1,5,BU:1.05); acetic acid; Institute of Electrical 
Engineering of Chinese Academy of Sciences (IEE CAS, 2014)

solar glass, low-iron, at regional storage RER 0 kg 9.69E-4 9.69E-4 1 1.30
(1,5,1,1,1,5,BU:1.05); glass; Institute of Electrical Engineering of 
Chinese Academy of Sciences (IEE CAS, 2014)

silica sand, at plant DE 0 kg 3.89E-3 3.89E-3 1 1.30
(1,5,1,1,1,5,BU:1.05); quartz crucible; Institute of Electrical 
Engineering of Chinese Academy of Sciences (IEE CAS, 2014)

electricity, medium voltage, at grid CN 0 kWh 6.86E-1 3.72E-1 1 1.30

(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)

emission air, 
unspecified

Silicon - - kg 3.20E-2 4.34E-2 1 5.10 (1,5,1,1,1,5,BU:5); SIC; Diao & Shi 2011

emission water, 
unspecified

Triethylene glycol - - kg 2.65E-2 2.14E-2 1 3.09

(1,5,1,1,1,5,BU:3); Polyethylenegylkol; 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), Diao & Shi 2011

Fluoride - - kg 6.21E-5 6.21E-5 1 1.62
(1,5,1,1,1,5,BU:1.5); Fluorid; Institute of Electrical Engineering of 
Chinese Academy of Sciences (IEE CAS, 2014)

COD, Chemical Oxygen Demand - - kg 1.19E-3 1.19E-3 1 1.62
(1,5,1,1,1,5,BU:1.5); COD; Institute of Electrical Engineering of 
Chinese Academy of Sciences (IEE CAS, 2014)

Chloride - - kg 6.20E-4 2.80E-4 1 3.09 (1,5,1,1,1,5,BU:3); Chlorid; Diao & Shi 2011
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Chinese data, 
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Location CN CN
InfrastructureProcess 0 0

Unit unit unit
product photovoltaic cell, Chinese data, mainstream, at plant CN 0 unit 1 0

174-608 photovoltaic cell, Chinese data, best technology, at plant CN 0 unit 0 1

technosphere
silicon ingot, s liced (wafer), Chinese data, mainstream, at 
plant

CN 0 unit 1.00E+0 0 1 1.30 (1,5,1,1,1,5,BU:1.05); wafer / ingot; Diao & Shi 2011

silicon ingot, s liced (wafer), Chinese data, best technology, 
at plant

CN 0 unit 0 1.00E+0 1 1.30 (1,5,1,1,1,5,BU:1.05); wafer / ingot; Diao & Shi 2011

silicon tetrahydride, at plant RER 0 kg 8.30E-4 5.60E-4 1 1.30 (1,5,1,1,1,5,BU:1.05); SiH4; Diao & Shi 2011

ammonia, liquid, at regional storehouse RER 0 kg 2.31E-3 1.22E-3 1 1.30 (1,5,1,1,1,5,BU:1.05); NH3; Diao & Shi 2011
hydrochloric acid, 30% in H2O, at plant RER 0 kg 1.07E-3 4.00E-4 1 1.30 (1,5,1,1,1,5,BU:1.05); HCl; Diao & Shi 2011
potassium hydroxide, at regional storage RER 0 kg 0 7.80E-4 1 1.30 (1,5,1,1,1,5,BU:1.05); KOH; Diao & Shi 2011
sulphuric acid, liquid, at plant RER 0 kg 0 5.00E-5 1 1.30 (1,5,1,1,1,5,BU:1.05); H2SO4; Diao & Shi 2011
phosphoryl chloride, at plant RER 0 kg 2.00E-5 2.00E-5 1 1.30 (1,5,1,1,1,5,BU:1.05); POCL3; Diao & Shi 2011
hydrogen fluoride, at plant GLO 0 kg 3.97E-3 3.92E-3 1 1.30 (1,5,1,1,1,5,BU:1.05); HF; Diao & Shi 2011
oxygen, liquid, at plant RER 0 kg 4.50E-4 1.50E-4 1 1.30 (1,5,1,1,1,5,BU:1.05); O2; Diao & Shi 2011
nitrogen, liquid, at plant RER 0 kg 7.61E-2 5.78E-2 1 1.30 (1,5,1,1,1,5,BU:1.05); N2; Diao & Shi 2011
nitric acid, 50% in H2O, at plant RER 0 kg 2.82E-3 7.20E-3 1 1.30 (1,5,1,1,1,5,BU:1.05); HNO3; Diao & Shi 2011
silver, at regional storage RER 0 kg 6.20E-4 4.40E-4 1 1.30 (1,5,1,1,1,5,BU:1.05); Silver; Diao & Shi 2011
metallization paste, back s ide, aluminium, at plant RER 0 kg 1.46E-3 1.10E-3 1 1.30 (1,5,1,1,1,5,BU:1.05); Aluminium paste; Diao & Shi 2011

electricity, medium voltage, at grid CN 0 kWh 8.26E-1 8.26E-1 1 1.30

(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-Connected Electricity 
for Crystalline Silicon Photovoltaic Systems in China (p. 13, 31)

emission air, Ethanol - - kg 5.20E-4 3.80E-4 1 1.62 (1,5,1,1,1,5,BU:1.5); Evaporting solvent; Diao & Shi 2011
Carbon dioxide, fossil - - kg 1.00E-4 8.00E-5 1 1.30 (1,5,1,1,1,5,BU:1.05); CO2; Diao & Shi 2011

emission water, Fluoride - - kg 7.94E-3 7.83E-3 1 1.62 (1,5,1,1,1,5,BU:1.5); Fluorid; Diao & Shi 2011
Chloride - - kg 1.66E-3 6.20E-4 1 3.09 (1,5,1,1,1,5,BU:3); Chlorid; Diao & Shi 2011
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photovoltaic 
panel, Chinese 
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mainstream, at 
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GeneralComment

Location CN CN
InfrastructureProcess 0 0

Unit unit unit
product photovoltaic panel, Chinese data, mainstream, at plant CN 0 unit 1 0

174-610 photovoltaic panel, Chinese data, best technology, at plant CN 0 unit 0 1

technosphere photovoltaic cell, Chinese data, mainstream, at plant CN 0 unit 7.20E+1 0 1 1.30 (1,5,1,1,1,5,BU:1.05); cells ; Diao & Shi 2011

photovoltaic cell, Chinese data, best technology, at plant CN 0 unit 0 7.20E+1 1 1.30 (1,5,1,1,1,5,BU:1.05); cells ; Diao & Shi 2011

copper, at regional s torage RER 0 kg 3.60E-2 3.60E-2 1 1.30 (1,5,1,1,1,5,BU:1.05); Copper; Diao & Shi 2011

solar glass, low-iron, at regional storage RER 0 kg 1.79E+1 1.43E+1 1 1.30 (1,5,1,1,1,5,BU:1.05); Glass; Diao & Shi 2011
polyvinylfluoride film, at plant US 0 kg 2.55E-1 2.55E-1 1 1.30 (1,5,1,1,1,5,BU:1.05); Back film; Diao & Shi 2011
polyethylene terephthalate, granulate, amorphous, at plant RER 0 kg 5.20E-1 5.20E-1 1 1.30 (1,5,1,1,1,5,BU:1.05); PET back; Diao & Shi 2011
silicone product, at plant RER 0 kg 1.13E-1 1.13E-1 1 1.30 (1,5,1,1,1,5,BU:1.05); Silicone; Diao & Shi 2011
aluminium alloy, AlMg3, at plant RER 0 kg 3.40E+0 2.70E+0 1 1.30 (1,5,1,1,1,5,BU:1.05); Aluminium frame; Diao & Shi 2011
ethylvinylacetate, foil, at plant RER 0 kg 1.90E+0 1.90E+0 1 1.30 (1,5,1,1,1,5,BU:1.05); EVA; Diao & Shi 2011

electricity, medium voltage, at grid CN 0 kWh 3.40E+1 3.40E+1 1 1.30

(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-Connected Electricity 
for Crystalline Silicon Photovoltaic Systems in China (p. 13, 31)

ethylvinylacetate, foil, at plant RER 0 kg 0 0 1 1.30 (1,5,1,1,1,5,BU:1.05); EVA; Diao & Shi 2011
emission air, 
unspecified

Silicon - - kg 3.00E-3 3.00E-3 1 5.10 (1,5,1,1,1,5,BU:5); Silicon; Diao & Shi 2011
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9
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% GeneralComment

Location DE MY US

InfrastructureProcess 1 1 1
Unit m2 m2 m2

Outputs photovoltaic laminate, CdTe, at plant DE 1 m2 1
photovoltaic laminate, CdTe, at plant MY 1 m2 1

photovoltaic laminate, CdTe, at plant
US 1 m2 1

technosphere electricity, medium voltage, at grid DE 0 kWh 2.79E+1 - - 1 1.07
(1,1,1,1,1,3,BU:1.05); 2010 data for 
First Solar in Germany

401-026-004 electricity, medium voltage, at grid MY 0 kWh - 3.02E+1 - 1 1.07
(1,1,1,1,1,3,BU:1.05); 2010 data for 
First Solar in Malaysia

electricity, medium voltage, at grid US 0 kWh - - 2.95E+1 1 1.07
(1,1,1,1,1,3,BU:1.05); 2011 data for 
First Solar in US

natural gas, burned in boiler modulating >100kW RER 0 MJ 5.50E+0 - 1.16E+1 1 1.07
(1,1,1,1,1,3,BU:1.05); 2010 data for 
First Solar in US

photovoltaic panel factory GLO 1 unit 4.00E-6 4.00E-6 4.00E-6 1 3.04 (3,4,3,1,1,3,BU:3); Assumption

tap water, at user RER 0 kg 1.15E+2 2.11E+2 1.32E+2 1 1.07
(1,1,1,1,1,3,BU:1.05); 2010 data for 
First Solar in US

tempering, flat glass RER 0 kg 8.34E+0 8.38E+0 8.47E+0 1 1.07
(1,1,1,1,1,3,BU:1.05); 2010 data for 
First Solar in US

copper, at regional storage RER 0 kg 1.05E-2 1.16E-2 1.10E-2 1 1.07
(1,1,1,1,1,3,BU:1.05); 2010 data for 
First Solar in US

silicone product, at plant RER 0 kg 3.07E-3 3.07E-3 3.07E-3 1 1.08
(1,2,2,3,1,3,BU:1.05); Fthenakis, 
literature

solar glass, low-iron, at regional storage RER 0 kg 8.34E+0 8.38E+0 8.47E+0 1 1.07
(1,1,1,1,1,3,BU:1.05); 2010 data for 
First Solar in US

flat glass, uncoated, at plant RER 0 kg 8.16E+0 8.13E+0 8.25E+0 1 1.07
(1,1,1,1,1,3,BU:1.05); 2010 data for 
First Solar in US

glass fibre reinforced plastic, polyamide, injection moulding, at plant RER 0 kg 1.08E-1 1.08E-1 1.08E-1 1 1.16
(1,4,3,3,1,3,BU:1.05); Fthenakis, 
literature, sum up of several materials

ethylvinylacetate, foil, at plant RER 0 kg 4.77E-1 4.86E-1 4.86E-1 1 1.07
(1,1,1,1,1,3,BU:1.05); 2010 data for 
First Solar in US

cadmium telluride, semiconductor-grade, at plant US 0 kg 2.33E-2 2.34E-2 2.58E-2 1 1.07
(1,1,1,1,1,3,BU:1.05); 2010 data for 
First Solar in US

cadmium sulphide, semiconductor-grade, at plant US 0 kg 3.52E-3 3.52E-3 3.52E-3 1 1.16
(1,4,3,3,1,3,BU:1.05); Fthenakis, 
literature, incl. Part of Cd compound 
powder

nitric acid, 50% in H2O, at plant RER 0 kg 5.72E-2 5.72E-2 5.72E-2 1 1.16
(1,4,3,3,1,3,BU:1.05); Fthenakis, 
literature

sulphuric acid, liquid, at plant RER 0 kg 3.93E-2 3.93E-2 3.93E-2 1 1.16
(1,4,3,3,1,3,BU:1.05); Fthenakis, 
literature

silica sand, at plant DE 0 kg 4.68E-2 4.68E-2 4.68E-2 1 1.16
(1,4,3,3,1,3,BU:1.05); Fthenakis, 
literature

sodium chloride, powder, at plant RER 0 kg 4.53E-2 4.53E-2 4.53E-2 1 1.16
(1,4,3,3,1,3,BU:1.05); Fthenakis, 
literature

hydrogen peroxide, 50% in H2O, at plant RER 0 kg 1.67E-2 1.67E-2 1.67E-2 1 1.16
(1,4,3,3,1,3,BU:1.05); Fthenakis, 
literature

isopropanol, at plant RER 0 kg 2.08E-3 2.08E-3 2.08E-3 1 1.16
(1,4,3,3,1,3,BU:1.05); Fthenakis, 
literature

sodium hydroxide, 50% in H2O, production mix, at plant RER 0 kg 4.93E-2 4.93E-2 4.93E-2 1 1.16
(1,4,3,3,1,3,BU:1.05); Fthenakis, 
literature

chemicals inorganic, at plant GLO 0 kg 3.76E-2 3.76E-2 3.76E-2 1 1.07
(1,1,1,1,1,3,BU:1.05); 2010 data for 
First Solar in US

chemicals organic, at plant GLO 0 kg 9.74E-3 9.74E-3 9.74E-3 1 1.16
(1,4,3,3,1,3,BU:1.05); Fthenakis, 
literature, sum up of several 
chemicals

nitrogen, liquid, at plant RER 0 kg 7.32E-2 7.32E-2 7.32E-2 1 1.16
(1,4,3,3,1,3,BU:1.05); Fthenakis, 
literature

helium, at plant GLO 0 kg 3.64E-2 3.64E-2 3.64E-2 1 1.16
(1,4,3,3,1,3,BU:1.05); Fthenakis, 
literature

corrugated board, mixed fibre, single wall, at plant RER 0 kg 5.22E-1 5.22E-1 5.22E-1 1 1.07
(1,1,1,1,1,3,BU:1.05); 2010 data for 
First Solar in US

transport, lorry >16t, fleet average RER 0 tkm 5.87E+0 4.13E-1 7.75E+0 1 2.00
(1,1,1,1,1,3,BU:2); 2010 data for First 
Solar in US

transport, freight, rail RER 0 tkm - 5.35E+0 - 1 2.00
(1,1,1,1,1,3,BU:2); 2010 data for First 
Solar in Malaysia

transport, transoceanic freight ship OCE 0 tkm - 2.31E+2 - 1 2.00
(1,1,1,1,1,3,BU:2); 2010 data for First 
Solar in Malaysia

Waste disposal, municipal solid waste, 22.9% water, to municipal incineration CH 0 kg 3.00E-2 3.00E-2 3.00E-2 1 1.16
(1,4,3,3,1,3,BU:1.05); Alsema 
(personal communication) 2007, 
production waste

disposal, plastics, mixture, 15.3% water, to municipal incineration CH 0 kg 7.08E-1 7.08E-1 7.08E-1 1 1.16 (1,4,3,3,1,3,BU:1.05); Calculation

treatment, sewage, unpolluted, to wastewater treatment, class 3 CH 0 m3 3.41E-2 - 6.16E-2 1 1.07
(1,1,1,1,1,3,BU:1.05); 2010 data for 
First Solar in US

air, high. pop. Heat, waste - - MJ 2.09E+2 2.09E+2 2.09E+2 1 1.29 (3,4,3,3,1,5,BU:1.05); Calculation

Cadmium - - kg 5.34E-9 5.34E-9 5.34E-9 1 5.00
(1,1,1,1,1,3,BU:5); 2010 data for First 
Solar in US

water, unspecified Cadmium, ion - - kg 4.43E-7 4.43E-7 4.43E-7 1 3.00
(1,1,1,1,1,3,BU:3); 2010 data for First 
Solar in US
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GeneralComment

Location DE DE

Infras tructureProcess 1 1
Unit m2 m2

product photovoltaic laminate, CIS, at plant DE 1 m2 1.00E+0 0
photovoltaic panel, CIS, at plant DE 1 m2 0 1.00E+0

technosphere electricity, medium voltage, at grid DE 0 kWh 4.47E+1 - 1 1.07 (1,1,1,1,1,3); company information, coating, air-conditioning, water purification, etc.
natural gas , burned in boiler condens ing 
modulating >100kW

RER 0 MJ - - 1 1.07 (1,1,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 46)

light fuel oil, burned in industrial furnace 1MW, 
non-modulating

RER 0 MJ - 1.55E+1 1 1.07 (1,1,1,1,1,3); Raugei, literature

infras tructure photovoltaic panel factory GLO 1 unit 4.00E-6 - 1 3.02 (1,4,1,3,1,3); Assumption
tap water, at user RER 0 kg 1.31E+2 - 1 1.07 (1,1,1,1,1,3); company information
tempering, flat glass RER 0 kg 7.70E+0 - 1 1.07 (1,1,1,1,1,3); Assumption

materials photovoltaic laminate, CIS, at plant DE 1 m2 - 1.00E+0 1 3.00 (1,1,1,1,1,3); Assumption
aluminium alloy, AlMg3, at plant RER 0 kg - 2.20E+0 1 1.07 (1,1,1,1,1,3); company information
copper, at regional storage RER 0 kg 9.77E-3 - 1 1.07 (1,1,1,1,1,3); company information

aluminium, production mix, at plant RER 0 kg 4.44E-2 - 1 1.07 (1,1,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 46)

flat glass, uncoated, at plant RER 0 kg 5.27E+0 - 1 1.07 (1,1,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 46)

diode, unspecified, at plant GLO 0 kg 1.44E-3 - 1 1.07 (1,1,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 46)

s ilicone product, at plant RER 0 kg 4.04E-1 - 1 1.07 (1,1,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 46)

coating molybdenum, at regional storage RER 0 kg 6.06E-3 - 1 1.13 (3,2,2,1,1,3); company information and assumption for share of metals
indium, at regional storage RER 0 kg 2.82E-3 - 1 1.13 (3,2,2,1,1,3); company information and assumption for share of metals
cadmium sulphide, semiconductor-grade, at 
plant

US 0 kg 2.69E-4 - 1 1.07 (1,1,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 46)

gallium, semiconductor-grade, at regional 
s torage

RER 0 kg 8.99E-4 - 1 1.13 (3,2,2,1,1,3); company information and assumption for share of metals

selenium, at plant RER 0 kg 5.60E-3 - 1 1.13 (3,2,2,1,1,3); company information and assumption for share of metals
cadmium sulphide, semiconductor-grade, at 
plant

US 0 kg - - 1 1.13 (3,2,2,1,1,3); company information and assumption for share of metals

zinc, primary, at regional storage RER 0 kg - - 1 1.13 (3,2,2,1,1,3); company information and assumption for share of metals
tin, at regional s torage RER 0 kg 1.23E-2 - 1 1.13 (3,2,2,1,1,3); company information and assumption for share of metals
solar glass , low-iron, at regional s torage RER 0 kg 7.70E+0 - 1 1.07 (1,1,1,1,1,3); company information
glass  fibre reinforced plas tic, polyamide, 
injection moulding, at plant

RER 0 kg - 4.00E-2 1 1.07 (1,1,1,1,1,3); Raugei, literature

ethylvinylacetate, foil, at plant RER 0 kg 7.51E-1 - 1 1.07 (1,1,1,1,1,3); company information

flux, wave soldering, at plant GLO 0 kg 1.23E-2 - 1 1.07 (1,1,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 46)

zinc oxide, at plant RER 0 kg 9.09E-3 - 1 1.07 (1,1,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 46)

wire drawing, copper RER 0 kg 9.77E-3 - 1 1.07 (1,1,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 46)

polyethylene terephthalate, granulate, 
amorphous, at plant

RER 0 kg 3.36E-1 - 1 1.07 (1,1,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 46)

polyethylene, HDPE, granulate, at plant RER 0 kg 4.84E-2 - 1 1.07 (1,1,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 46)

polyvinylbutyral foil, at plant RER 0 kg 1.89E-1 - 1 1.07 (1,1,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 46)

polyphenylene sulfide, at plant GLO 0 kg 8.59E-2 - 1 1.07 (1,1,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 46)

auxiliaries acetone, liquid, at plant RER 0 kg - - 1 1.16 (3,1,3,1,1,3); Cleaning agent, Ampenberg 1998
argon, liquid, at plant RER 0 kg 1.90E-2 - 1 1.07 (1,1,1,1,1,3); protection gas, company information

butyl acrylate, at plant RER 0 kg 1.01E-1 - 1 1.07 (1,1,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 46)

diborane, at plant GLO 0 kg 2.01E-4 - 1 1.07 (1,1,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 46)

sulphuric acid, liquid, at plant RER 0 kg 3.31E-2 - 1 1.07 (1,1,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 46)

hydrogen sulphide, H2S, at plant RER 0 kg 1.91E-1 - 1 1.07 (1,1,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 46)

sodium hydroxide, 50% in H2O, production 
m ix, at plant

RER 0 kg 3.34E-2 - 1 1.07 (1,1,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 46)

hydrogen peroxide, 50% in H2O, at plant RER 0 kg 2.31E-2 - 1 1.07 (1,1,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 46)

hydrochloric acid, 30% in H2O, at plant RER 0 kg 9.94E-2 - 1 1.07 (1,1,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 46)

nitrogen, liquid, at plant RER 0 kg 1.57E+1 - 1 1.07 (1,1,1,1,1,3); protection gas, company information
ammonia, liquid, at regional s torehouse RER 0 kg 9.29E-2 - 1 1.07 (1,1,1,1,1,3); dip coating for CdS, company information
urea, as  N, at regional storehouse RER 0 kg 1.15E-3 - 1 1.16 (3,1,3,1,1,3); dip coating for CdS, Ampenberg 1998

EUR-flat pallet RER 0 unit 5.00E-2 - 1 1.07 (1,1,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 46)

transport transport, lorry >16t, fleet average RER 0 tkm 3.14E+0 2.25E-1 1 2.09 (4,5,na,na,na,na); Standard dis tance 100km
transport, freight, rail RER 0 tkm 1.87E+1 1.34E+0 1 2.09 (4,5,na,na,na,na); Standard dis tance 600km

disposal
disposal, waste, Si waferprod., inorg, 9.4% 
water, to res idual material landfill

CH 0 kg 2.02E-2 - 1 1.24 (3,1,1,1,3,3); company information, amount of deposited waste, own es timation for type

disposal, plas tics , m ixture, 15.3% water, to 
municipal incineration

CH 0 kg 7.51E-1 4.00E-2 1 1.07 (1,1,1,1,1,3); Calculation for plastic parts  burned after recycling

disposal, inert waste, 5% water, to inert 
material landfill

CH 0 kg 6.50E-1 - 1 1.07 (1,1,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 46)

disposal, glass, 0% water, to municipal 
incineration

CH 0 kg 3.44E+0 - 1 1.07 (1,1,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 46)

treatment, glass production effluent, to 
wastewater treatment, class 2

CH 0 m3 - - 1 1.07 (1,1,1,1,1,3); company information

treatment, sewage, unpolluted, to wastewater 
treatment, class 3

CH 0 m3 1.31E-1 - 1 1.07 (1,1,1,1,1,3); de Wild-Scholten (2014) Life Cycle Assessment of Photovoltaics Status 2011, Part 1 Data Collection (Table 46)

emission air Heat, waste - - MJ 1.61E+2 - 1 1.07 (1,1,1,1,1,3); Calculation
Cadmium - - kg 2.10E-8 - 1 5.09 (3,4,3,3,1,5); Rough estimation
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facade 
construction, 
mounted, at 

building

facade 
construction, 
integrated, at 

building

flat roof 
construction, on 

roof

s lanted-roof 
construction, 

mounted, on roof

slanted-roof 
construction, 

integrated, on roof

open ground 
construction, on 

ground

slanted-roof 
construction, 

mounted, on roof, 
Stade de Suisse U
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GeneralComment

Location RER RER RER RER RER RER CH

InfrastructureProcess 1 1 1 1 1 1 1
Unit m2 m2 m2 m2 m2 m2 m2

technosphere
aluminium, production mix, wrought alloy, at 
plant

RER 0 kg 2.64E+0 3.27E+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

corrugated board, mixed fibre, single wall, at 
plant

RER 0 kg 4.03E-2 - 1.83E-2 1.33E-1 1.14E-1 8.64E-2 1.33E-1 1 2.18 (3,4,3,1,3,5); Schwarz et al. 1992

polyethylene, HDPE, granulate, at plant RER 0 kg 7.32E-4 - 1.92E+0 1.40E-3 2.82E-2 9.09E-4 1.40E-3 1 2.05
(1,2,1,1,1,na); Literature and own estimations, recycled 
PE

polystyrene, high impact, HIPS, at plant RER 0 kg 3.66E-3 - 8.30E-3 7.02E-3 6.02E-3 4.55E-3 7.02E-3 1 2.18 (3,4,3,1,3,5); Schwarz et al. 1992

polyurethane, flexible foam, at plant RER 0 kg - - - - 1.84E-2 - - 1 2.05 (1,2,1,1,1,na); Literature and own estimations

synthetic rubber, at plant RER 0 kg - - - - 1.24E+0 - - 1 2.05 (1,2,1,1,1,na); Literature and own estimations

steel, low-alloyed, at plant RER 0 kg 1.80E+0 - 2.67E-1 1.50E+0 2.00E-1 - - 1 2.05 (1,2,1,1,1,na); Literature and own estimations

chromium steel 18/8, at plant RER 0 kg - - - - - 2.47E-1 6.50E-2 1 2.10 (2,3,1,1,1,5); Literature and own estimations

reinforcing steel, at plant RER 0 kg - - - - - 7.21E+0 - 1 2.10 (2,3,1,1,1,5); Literature and own estimations

concrete, normal, at plant CH 0 m3 - - - - - 5.37E-4 - 1 2.18 (3,4,3,1,3,5); Fence foundation
section bar extrus ion, aluminium RER 0 kg 2.64E+0 3.27E+0 2.52E+0 2.84E+0 2.25E+0 3.98E+0 2.30E+0 1 2.18 (3,4,3,1,3,5); Estimation
sheet rolling, s teel RER 0 kg 1.10E-1 - 2.67E-1 1.50E+0 - - - 1 2.18 (3,4,3,1,3,5); Estimation

section bar rolling, steel RER 0 kg 1.69E+0 - - - 2.00E-1 6.15E+0 - 1 2.18 (3,4,3,1,3,5); Brunschweiler 1993
wire drawing, s teel RER 0 kg - - - - - 1.06E+0 - 1 2.18 (3,4,3,1,3,5); Mesh wire fence
zinc coating, pieces RER 0 m2 - - - - - 1.56E-1 - 1 2.18 (3,4,3,1,3,5); Estimation

zinc coating, coils RER 0 m2 - - - - - 1.09E-1 - 1 2.18 (3,4,3,1,3,5); Fence

transport transport, lorry >16t, fleet average RER 0 tkm 2.24E-1 1.64E-1 2.56E-1 2.25E-1 2.07E-1 2.17E-1 1.27E-1 1 2.14 (4,5,na,na,na,na); Standard dis tance 50km

transport, freight, rail RER 0 tkm 1.61E+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 dis tances 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 2.37E-1 1 2.18 (3,4,3,1,3,5); 100km to construction place

disposal
disposal, packaging cardboard, 19.6% water, 
to municipal incineration

CH 0 kg 4.03E-2 - 1.83E-2 1.33E-1 1.14E-1 8.64E-2 1.33E-1 1 2.18 (3,4,3,1,3,5); Calculated with use

disposal, building, polyethylene/polypropylene 
products, to final disposal

CH 0 kg 7.32E-4 - 1.92E+0 1.40E-3 1.29E+0 9.09E-4 1.40E-3 1 2.18 (3,4,3,1,3,5); Disposal of plastics parts at end of life

disposal, building, polystyrene isolation, flame-
retardant, to final disposal

CH 0 kg 3.66E-3 - 8.30E-3 7.02E-3 6.02E-3 4.55E-3 7.02E-3 1 2.18 (3,4,3,1,3,5); Disposal of plastics parts at end of life

Transformation, from pasture and m eadow - - m2 - - - - - 4.72E+0 - 1 2.18 (3,4,3,1,3,5); Tucson Electric Power

Transformation, to industrial area, built up - - m2 - - - - - 1.50E+0 - 1 2.15 (1,3,2,3,3,5); Literature and own estimations

Transformation, to industrial area, vegetation - - m2 - - - - - 3.22E+0 - 1 2.16 (3,3,2,3,3,5); Literature and own estimations

Occupation, industrial area, built up - - m2a - - - - - 4.50E+1 - 1 2.16 (3,3,2,3,3,5); Assum ed life time: 30 a
Occupation, industrial area, vegetation - - m2a - - - - - 9.66E+1 - 1 2.16 (3,3,2,3,3,5); Assum ed life time: 30 a

product facade construction, mounted, at building RER 1 m2 1.00E+0 0 0 0 0 0 0
facade construction, integrated, at building RER 1 m2 - 1.00E+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, on roof 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, 
Stade de Suisse

CH 1 m2 - - - - 0 0 1.00E+0

information total weight, materials kg 4.5                             3.3                          4.7                      4.5                          3.9                             11.5                          2.5                              Sum from the inventory 
total weight, s tructure kg 4.4                             3.3                          4.7                      4.3                          3.7                             11.4                          2.4                              Sum from the inventory 
panel area m2 1.0                             1.0                          1.0                      1.0                          1.0                             1.0                             1.0                             
minimum  weight, construction kg 1.5 1.5 1.0 1.0 - - Siemer 2008
maxim um, construction kg 12.5 20.0 20.0 15.0 - - Siemer 2008
number, examples 1 10                           34                       35                           10                              - - Siemer 2008
mean, construction, 2008, weighted with the 
installed capacity

kg 4.5 3.3 4.7 4.5 3.7 - - Siemer 2008

standard deviation kg 1.2 3.1 1.2 2.0 - - Siemer 2008
correction factor % 0.81                           0.96                        0.40                    1.54                        1.32                          - - Calculated for this study
mean, construction, 2007, ecoinvent v2.0 kg 4.5                             4.0                          7.0                      4.5                          4.0                             - - Siemer 2007
mean, construction, 2003, ecoinvent v1.0 kg 4.9                             6.2                      4.4                          - - Siemer 2003
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������	+����� � $� ��� � �� � � � � �
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��<�4�	�������������	����5 � $� � � ����&�� � � � � � �
��""�� � $� � � ����&�� � � � � � �
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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 2.11
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 0.00
Solar 5.80
Photovoltaic 5.80
Solar thermal 0.00
Wave and tidal energy 0.00
Wind 8.60
Wood
Biogas
Waste 1.00
Municipal waste
Industrial waste
Sewage sludge and landfill gases
Other 0.00
Total 100.00

7.00
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Taiwan Supply Mix
%

Fossil fuels 77.35
Hard coal 46.82
Lignite 4.43
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 1.35
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 2.59
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 0.00
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 2.14
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 1.52
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



��� � ���� � ���	
�� 
 ���
�����
 �����������
���
���
�����
�����������
��
��������� ���
������� 
�

3.�

�

(&��#�8��/�����	����	����""����������1����� �
�

�

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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