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The CPM LCA Database — Life Cycle Inventory Datasets.

This report contains all 748 complete LCI datasets in the CPM LCA Database as
published in 2020-11-20.

Contents:
Table 1 (pp 3-23) lists all LCI process names in alphabetical order.
Table 2 (pp 24-2543) lists all complete LCI datasets in alphabetical order.

For information about the database please refer to the Swedish Life Cycle Center,
lifecyclecenter.se.






Table 1. List of all life cycle inventory datasets in the CPM LCA Database as of 2020-11-20 in alphabetical order.
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25

26

27

28

Process name

"Other” electronic components
assembly

Air-and-water air conditioning
system. ESA-DBP

Airbag’s can production. Autoliv
ESA-DBP

Airbag’s cushion manufacturing.
Autoliv ESA-DBP

Airbag’s igniter granules
manufacturing. Autoliv ESA-DBP

Airbag’s inflator assembly. Autoliv
ESA-DBP

Airbag’s initiator assembly. Autoliv
ESA-DBP

Airbag’s label manufacturing.
Autoliv ESA-DBP

Airbag’s nut manufacturing. Autoliv
ESA-DBP

Airbag’s shunt ring. Autoliv ESA-
DBP

Air-conditioning system. ESA-DBP

All-air air handling unit with a
cooling coil and vapour compression
chiller with a refrigerant. ESA

All-air desiccant cooling air handling
unit. ESA-DBP

Aluminium recycling by refiners

Anaerobic digestion of biological
household waste. ESA-DBP

Australia, electricity generation mix
1998

Austria, electricity generation mix
1998

Belgium, electricity generation mix
1998

Biofuel electricity energy system,
EPD-version

Biogas from household waste,
cradle-to-gate, no allocation - f3
fuels

Biogas from household waste,
cradle-to-gate, system expansion,
impact categories only - f3 fuels

Biogas from industrial waste,
cradle-to-gate, no allocation - f3
fuels

Biogas from industrial waste,
cradle-to-gate, system expansion,
impact categories only - f3 fuels

Biogas from sewage sludge, cradle-
to-gate, no allocation - f3 fuels

Biogas from sewage sludge, cradle-
to-gate, system expansion, impact
categories only - f3 fuels

Biogas from sugar beets, cradle-to-
gate, no allocation - f3 fuels

Biogas from sugar beets, cradle-to-
gate, system expansion, impact
categories only - f3 fuels

Biogasification of solid municipal
waste

Technical
scope

Gate to gate

Cradle to
gate

Gate to gate

Gate to gate

Unit
operation
Unit
operation
Unit
operation
Gate to gate

Gate to gate

Gate to gate

Cradle to
gate

Cradle to
grave

Cradle to
grave

Gate to gate
Gate to gate

Unit
operation
Unit
operation
Unit
operation

Cradle to
grave

Cradle to
gate

Cradle to
gate

Cradle to
gate

Cradle to
gate

Cradle to
gate

Cradle to
gate

Cradle to
gate

Cradle to
gate

Gate to gate

Product or service

Other electronic components

Treatment and the distribution of totally 34 m3/s
airflow for 17000 m2 landscape office area, when
the cooling loads are totally 1189 MWh/year.

Can

Cushion

Igniter granules

Inflator

Initiator

Label

Nut

Shunt ring

Air-conditioning system which conditions and
distributes a variable airflow volume (VAV) of a
max. 5 m3/s

"One air handling unit, which distributes a constant
airflow volume (CAV) of 4.8 m3/s 24h a day for 15
years.”

"One air handling unit, which distributes a constant
airflow volume (CAV) of 4.8 m3/s 24h a day for 15
years.”

Aluminium ingot
Bio fertilizer; total Nitrogen

Biogas

Electricity
Electricity
Electricity

Electricity

Biogas from household waste

Biogas from household waste

Biogas from industrial waste

Biogas from industrial waste

Biogas from sewage sludge

Biogas from sewage sludge

Biogas from sugar beets

Biogas from sugar beets

Compost

Date CPM
Completed Quality
2000-03-15
2007 S
2010-07-08 S
2010-07-08 S
2010-07-08 S
2010-07-08 S
2010-07-08 S
2010-07-08 S
2010-07-08 S
2010-07-08 S
2007 S
2007 S
2007 S
2002-05-07 S
2006-2007 S
2001-01-31
2001-01-31
2001-01-31
1996 S
2013-11-30
2013-11-30
2013-11-30
2013-11-30
2013-11-30
2013-11-30
2013-11-30
2013-11-30
2002-08-14 S
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30

31

32
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34

35

36
37
38
39

40

41

42

43

44

45

46
47
48
49

50

51

52
53
54

55

56

57

58

59

60

61

62

63

64
65

Bore-hole based air-conditioning
system. ESA-DBP

Cable assembly

Canada, electricity generation mix
1998

Capacitor for hole mounting
assembly

Capacitor for surface mounting
assembly

Cardboard production (MDF based).

ESA-DBP

Cargo vessel, medium-sized (8 -2
dwt)

Cargo vessel, small (<2 dwt)
Cargo vessels, large (>8" dwt)
Cast iron production. ESA-DBP
Casting of iron, type V10

CBG combustion in heavy duty
truck or bus, spark ignition engine,
Euro V, tank-to-wheel, f3 fuels

CBG combustion in heavy duty
truck or bus, spark ignition engine,
Euro VI, tank-to-wheel, f3 fuels

Cement production

Clay roof tile manufacturing. ESA-
DBP

Cleaning and blastering of cast iron
Cleaning of bearing roller

Cleansing of glass containers
Cleansing of juice bottles
Clearing of young forest

CNG combustion in heavy duty
truck or bus, spark ignition engine,
Euro V, tank-to-wheel, f3 fuels

CNG combustion in heavy duty
truck or bus, spark ignition engine,
Euro VI, tank-to-wheel, f3 fuels

Coal fired plant for heat and power
production - Large plant

Coal mining and cleaning. ESA-DBP
Coarse mortar production
Coastal shipping

Cold reducing of steel sheets

Collection area driving, with diesel
driven waste collection vehicle.
ESA-DBP

Collection area driving, with gas
driven waste collection vehicle.
ESA-DBP

Collection area driving, with hybrid
(gas-electric driven) waste
collection vehicle. ESA-DBP

Collection stop, with diesel driven
waste collection vehicle. ESA-DBP

Collection stop, with gas driven
waste collection vehicle. ESA-DBP

Collection stop, with hybrid (gas-
electric driven) waste collection
vehicle. ESA-DBP

Combined heat and power plant
(CFB-KVV) with support systems

Combined heat and power plant
(GCC-KVV) with support systems

Combustion of bio fuel
Combustion of coal

Cradle to
grave

Gate to gate

Unit
operation

Gate to gate

Gate to gate

Gate to gate

Gate to gate

Gate to gate
Gate to gate
Gate to gate
Unit
operation

Gate to
grave

Gate to
grave

Cradle to
gate

Cradle to
gate

Unit
operation
Unit
operation
Gate to gate
Gate to gate
Gate to gate

Gate to
grave

Gate to
grave

Gate to gate

Gate to gate
Gate to gate
Unit
operation
Unit
operation
Unit
operation

Unit
operation

Unit
operation

Unit
operation
Unit
operation
Unit
operation

Cradle to
gate

Cradle to
gate

Gate to gate
Gate to gate

Air-conditioning system which conditions and
distributes a variable airflow volume (VAV) of a

max. 5 m3/s
Cables
Electricity

Capacitor for hole mounting

Capacitor for surface mounting

Cardboard

Cargo

Cargo
Cargo
Cast iron
Cast iron

1M

1M

Cement

Tiles

Cast iron

roller

Glass container
Juice bottles
Young forest area
1M]

1M]

Heat

Coal
Coarse mortar
Cargo

Cold reduced steel sheet

1 h of collection area driving

1 h of collection area driving

1 h of collection area driving

1 h of collection stop

1 h of collection stop

1 h of collection stop

Electricity

Electricity

1MJ
1 MJ]

2007

2000-03-08

2001-01-31

2000-03-15

2000-03-08

1997

1998 08

1998 08
1998 08
1996
02-12-31

2013-11-30

2013-11-30

1997-05-01

1993

02-12-31

2002-12-12

1991-01-01
1991-01-01
1998-02-13
2013-11-30

2013-11-30

2000-07-07

1996
1996-10-01
1994-04-01

02-12-31

2005

2005

2005

2005

2005

2005

1996-12-01

1996-12-01

1991
1991

n n n n



66
67
68

69

70

71
72
73

74

75

76

77

78

79

80

81

82

83
84

85

86

87

88

89

90
91

92

93

94

95

96

97

98
99
100
101
102

103
104

105
106

Combustion of natural gas
Combustion of oil
Combustion of waste

Combustion of waste oil

Combustion of waste to generate
heat and electricity

Composting of solid municipal waste

Connector assembly

Construction of liquid composting
batch system. ESA-DBP

Construction of liquid composting
continous system. ESA-DBP

Construction of small-scale waste
water treatment plant. ESA-DBP

Converting waste-oil into fuel oil
AGGR

Copper alloy casting of block metal
from scrap

Copper casting and drawing to
0.06mm wire

Copper casting and drawing to
0.6mm wire

Copper casting and drawing to 8mm

wire

Copper casting, drawing and
laquering to 0.6mm wire

Copper casting, drawing and polmer

coating to 0.6mm wire
Copper continuous casting

Copper extrusion and drawing to
profiles

Copper extrusion and drawing to
tubes

Copper ore concentrate preparation
and delivery

Copper ore mining

Copper ore mining and
concentration

Copper production

Copper rolling to strips

Copper skew rolling, pilgering and
drawing to tubes

Cotton (conventional) fibres
production. ESA-DBP

Cotton covering of sofa. ESA-DBP

Crushing and cleaning of broken
glass

Cultivation and felling of trees for
papermaking. ESA-DBP

CuNil0Fe extrusion and drawing of
tubes

CuNi10Fe extrusion and pilgering of
tubes

CuNil0Fe semicontinuous casting
CuSn6 casting and drawing to wire
CuSn6 casting and rolling to strips
CuSn6 continuous casting

Cutting of steel bars (117x147 mm)

CuZn37 casting and drawing to wire

CuZn37 casting and extruding over
core to tubes

CuZn37 casting and rolling to strips
CuzZn37 continuous casting

Gate to gate
Gate to gate

Gate to
grave

Unit
operation

Gate to gate

Gate to gate
Gate to gate
Gate to gate

Gate to gate

Gate to gate

Gate to gate

Gate to gate

Gate to gate

Gate to gate

Gate to gate

Gate to gate

Gate to gate

Gate to gate
Gate to gate

Gate to gate

Cradle to
gate

Cradle to
gate

Cradle to
gate

Cradle to
gate

Gate to gate
Gate to gate

Gate to gate

Cradle to
grave

Gate to gate

Cradle to
gate

Gate to gate

Gate to gate

Gate to gate
Gate to gate
Gate to gate
Gate to gate

Unit
operation

Gate to gate
Gate to gate

Gate to gate
Gate to gate

1MJ

1M]

Thermal energy
Electricity

84 kg oil
District heating
Electricity
Compost
Connectors
person-year

person-year
person-year

Electricity/Heat

Converted fuel oil

1 kg block metal

1 kg 0,06 mm copper wire

1 kg of 0.6 mm copper wire

1 kg of 8mm copper wire

1 kg 0,6 mm laquer coated copper wire

1 kg 0,6 mm polymer coated copper wire

1 kg of cast copper
1 kg extruded copper profiles

1 kg of extruded and drawn copper tubes

copper ore concentrate

Copper ore

1 kg copper in concentrate

kg

1 kg of rolled copper strip
1 kg of pilgered copper tubes

cotton fibres

"The functional unit was: surface covering of a
3-seat sofa for private use during 10 years.” For

cotton fabric it is 4.99 kg per sofa.
Crushed, cleaned glass

Birchwood

1 kg CuNil1OFe tubes

1 kg CuNi1OFe tubes

1 kg of cast CuNi10Fe
1 kg CuSn6 wire

1 kg CuSn6 strips

1 kg cast CuSn6

Cut steel bar

1 kg CuzZn37 wire
1 kg CuZn37 tubes

1 kg CuZn37 strips
1 kg cast CuzZn37

1991
1991
1999-04-19

2002-12-18

1996-03-01

2002-08-14
2000-03-09
1997

1997

1997

1999

1995

1995

1995

1995

1995

1995

1995
1995

1995

1998

1998

1995

1996-05-01

1995
1995

2004

2004

1991-01-01

1997

1995

1995

1995
1995
1995
1995
02-12-31

1995
1995

1995
1995

n C C C C

C



107
108

109

110
111
112

113

114
115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

CuZn37Pb chill casting

CuZn39Pb2 casting and pressing to
rods

Czech Republic, electricity
generation mix 1998

Delivery van, distribution, diesel
Delivery van, distribution, petrol

Denmark, electricity generation mix
1998

De-watering of water-sludge

Diesel combustion
Diesel driven freight train, future

Diesel driven freight train, T44
engine

Diesel EN590, EU-15, cradle-to-
gate, energy allocation - f3 fuels

Diesel engine, Euro 0

Diesel engine, Euro 1

Diesel engine, Euro 2

Diesel engine, future

Diesel MK1, cradle-to-gate, energy
allocation - f3 fuels

Diesel production

Diesel propulsed train

Dioctyl phthalate (DOP) production.
ESA-DBP

Dioctyl phthalate (DOP) production.
ESA-DBP

Diode wafer production and
assembly

Dismounting of bearing

Disposal of polyethylene to landfill.

Dry wood chips fired plant for heat
and power production - Large plant

ED9S5 - Sugar cane, cradle-to-gate,
energy allocation, impact categories
only - f3 fuels

ED95 - Sugar cane, cradle-to-gate,
system expansion, impact
categories only - f3 fuels

ED95 - Wheat, cradle-to-gate,
energy allocation - f3 fuels

ED95 - Wheat, cradle-to-gate,
system expansion, impact
categories only - f3 fuels

ED95 combustion in heavy duty
truck or bus with a diesel engine,
Euro V, tank-to-wheel, f3 fuels

ED95 combustion in heavy duty
truck or bus with a diesel engine,
Euro VI, tank-to-wheel, f3 fuels

Electric freight train, waggon load

Electric freight train, waggon load,
including electricity production

Electrically driven combi train,
future

Electrically driven combi train, RC
engine

Electrically driven freight train 230
metres, future

Electrically driven freight train 230
metres, RC engine

Gate to gate
Gate to gate

Unit
operation
Gate to gate
Gate to gate
Unit
operation
Gate to gate

Gate to gate
Unit
operation
Unit
operation

Cradle to
gate

Unit
operation
Unit
operation
Unit
operation
Unit
operation

Cradle to
gate

Cradle to
gate

Unit
operation
Gate to gate

Gate to gate

Gate to gate

Unit
operation

Gate to
grave

Gate to gate

Cradle to
gate

Cradle to
gate

Cradle to
gate

Cradle to
gate

Gate to
grave

Gate to
grave

Gate to gate
Gate to gate

Unit
operation
Unit
operation
Unit
operation
Unit
operation

1 kg cast CuZn37Pb
1 kg CuZn39Pb2 bars

Electricity

Cargo
Cargo
Electricity

1 m3 of recieved water-sludge from Reci Industri

Halmstad.
Diesel energy
Cargo

Cargo

Diesel EN590

Mechanical work

Mechanical work

Mechanical work

Mechanical work

Diesel MK1

Diesel

Cargo

dioctyl phthalate

DOP

Diodes

1.2 ton bearing

1000 kg of polyethylene

Heat

ED95 from sugar cane

ED95 from sugar cane

ED95 from wheat

ED95 from wheat

1M

1 M]

Cargo

Cargo

Cargo

Cargo

Cargo

Cargo

1995
1995

2001-01-31

1998 - 08
1998 - 08
2001-01-31

1999-04-19

1991-01-01
1997-11-19

1997-11-19

2013-11-30

1997-11-19

1997-11-19

1997-11-19

1997-11-19

2013-11-30

1996-01-01

1999 - 11

1992

1997

2000-03-02

2002-12-18

2003-01-10

1999-08-30

2013-11-30

2013-11-30

2013-11-30

2013-11-30

2013-11-30

2013-11-30

99 -11 -

99 - 11 -

1997-11-19

1997-11-19

1997-11-19

1997-11-19



143

144

145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

160

161

162

163

164

165

166

167

168

169

170

171

172

Electrically driven freight train 700
metres, future

Electrically driven freight train 700
metres, RC engine

Electrically driven Intermodal train,
RC engine

Electrically driven intermodal train,
RC engine, including electricity
production

Electrically driven system train
(Circuit-working), RC engine

Electrically driven system train
(Circuit-working), RC engine,
including electricity production

Electrically driven system train,
future

Electrically driven system train, RC
engine

Electricity production and
distribution - India - Regionalized

Electronic Control Unit’s aluminium
capacitor manufacturing. Autoliv
ESA-DBP

Electronic Control Unit’s electronic
connector manufacturing. Autoliv
ESA-DBP

Electronic Control Unit’s housing
manufacturing. Autoliv ESA-DBP

Electronic Control Unit’s inductor
choke manufacturing. Autoliv ESA-
DBP

Electronic Control Unit's integrated
circuit ASIC manufacturing. Autoliv
ESA-DBP

Electronic Control Unit's integrated
circuit comparator manufacturing.
Autoliv ESA-DBP

Electronic Control Unit's integrated
circuit interface manufacturing.
Autoliv ESA-DBP

Electronic Control Unit's integrated
circuit MCU/memory manufacturing.
Autoliv ESA-DBP

Electronic Control Unit’s label
manufacturing. Autoliv ESA-DBP

Electronic Control Unit's MEMS
based sensor manufacturing.
Autoliv ESA-DBP

Electronic Control Unit’s Printed
Circuit Board (PCB) base
manufacturing. Autoliv ESA-DBP

Electronic Control Unit’s rectifier
diode manufacturing. Autoliv ESA-
DBP

Electronic Control Unit’s resistor
manufacturing. Autoliv ESA-DBP

Electronic Control Unit’s resonator
manufacturing. Autoliv ESA-DBP

Electronic Control Unit’s Schottky
diode manufacturing. Autoliv ESA-
DBP

Electronic Control Unit's screw
manufacturing. Autoliv ESA-DBP

Electronic Control Unit’s signal diode
manufacturing. Autoliv ESA-DBP

Electronic Control Unit’s transistor
manufacturing. Autoliv ESA-DBP

Electronic Control Unit’s TVS diode
manufacturing. Autoliv ESA-DBP

Ethanol from sugar beets, cradle-to-
gate, energy allocation - f3 fuels

Ethanol from sugar beets, cradle-to-
gate, system expansion, impact
categories only - f3 fuels

Unit
operation
Unit
operation
Gate to gate

Unit
operation

Unit
operation
Unit
operation
Unit
operation
Unit
operation
Gate to gate

Gate to gate

Gate to gate

Gate to gate

Gate to gate

Gate to gate

Gate to gate

Gate to gate

Gate to gate

Gate to gate

Gate to gate

Gate to gate

Gate to gate

Gate to gate

Gate to gate

Gate to gate

Gate to gate
Gate to gate
Gate to gate
Gate to gate
Cradle to

gate

Cradle to
gate

Cargo

Cargo

Cargo

Cargo

Cargo

Cargo

Cargo

Cargo

Electricity

Aluminium capacitor

Connector

Housing

Inductor choke

Integrated circuit ASIC

Integrated circuit comparator

Integrated circuit interface

Integrated circuit MCU

Label

Sensor

PCB board

Diode rectifier

Resistor thick film

Resonator

Schottky diode

Screw

Signal diode

Transistor

TVS diode

Ethanol from sugar beets

Ethanol from sugar beets

1997-11-19

1997-11-19

99 - 11 -

99 - 11 -

99 - 11 -

99 - 11 -

1997-11-19

1997-11-19

2016-12-12

2010-08-05

2010-08-05

2010-08-05

2010-08-05

2010-08-05

2010-08-05

2010-08-05

2010-08-05

2010-08-05

2010-08-05

2010-08-05

2010-08-05

2010-08-05

2010-08-05

2010-08-05

2010-08-05

2010-08-05

2010-08-05

2010-08-05

2013-11-30

2013-11-30



173 Ethanol from sugar cane, cradle-to- Cradle to Ethanol from sugar cane 2013-11-30
gate, energy allocation, impact gate
categories only - f3 fuels

174 Ethanol from sugar cane, cradle-to- Cradle to Ethanol from sugar cane 2013-11-30
gate, system expansion, impact gate
categories only - f3 fuels
175 Ethanol from wheat, cradle-to-gate, Cradle to Ethanol from wheat 2013-11-30
energy allocation - f3 fuels gate
176 Ethanol from wheat, cradle-to-gate, Cradle to Ethanol from wheat 2013-11-30
system expansion, impact gate
categories only - f3 fuels
177 Ethylene production from cane Gate to gate Ethylene 2009
based ethanol. ESA-DBP
178 European average production of Gate to gate Sodium carbonate 2003-03-10
sodium carbonate (Solvay process)
179 European Union, electricity Unit Electricity 2001-01-31
generation mix 1998 operation
180 Exterior coating (Swedish red paint) Gate to gate Maintenance 1999
maintenance. ESA-DBP
181 Extraction and beneficiation of rock Other Rock phosphate 99-01-25
phosphate
182 Extraction and grinding of dolomite Other Dolomite 1999-01-25
183 Extraction and processing of natural Cradle to 1 Nm3 processed natural gas 1999
gas (NG). ESA-DBP gate
184 Extraction of crude oil Cradle to Crude oil 1991
gate
185 Extraction of crude oil and gas Cradle to Crude oil 1994
gate Gas
186 Extraction of dolomite Cradle to Dolomite 1991-01-01
gate
187 Extraction of dolomite Other Dolomite 1999-01-25
188 Extraction of feldspar Cradle to Feldspar 1991-01-01
gate
189 Extraction of lime Cradle to Lime 1991-01-01
gate
190 Extraction of Portland soda Cradle to Portland soda 1991-01-01
gate
191 Extraction of sand Cradle to Sand 1991-01-01
gate
192 Extraction of sulphur and production Other H2S504 99-01-25
of sulphuric acid
193 Extraction to ABS APME Cradle to ABS 1999
gate
194 Extraction to polycarbonate APME Cradle to Polycarbonate 1997
gate
195 Extraction to polyethylene all grades Cradle to Polyethylene all grades 1993
APME gate
196 Extraction to polyethylene HD APME Cradle to Polyethylene HD 1999
gate
197 Extraction to polyethylene LD APME Cradle to Polyethylene LD 1999
gate
198 Extraction to polyethylene linear LD Cradle to Polyethylene LD 1999
APME gate
199 Extraction to SAN APME Cradle to SAN 1999
gate
200 Extraction to toluene APME Cradle to Toluene 1999
gate
201 Extraction to xylene APME Cradle to Xylene 1999
gate
202 Extraction, beneficiation and Other Kieserite 99-01-25
grinding of kieserite
203 Extraction, beneficiation and Other Potassium chloride 99-01-25
grinding of potash salt
204 Fabrication of oil filters Cradle to Filter Pall HC 8904 FKP 16Z 2002-12-12
gate
205 Ferry Gate to gate Cargo 1998 08
206 Ferry, 700-7000 tonnes Unit Cargo 1997-11-19
operation
207 Ferry, 700-7000 tonnes, future Unit Cargo 1997-11-19
operation
208 Fertilizing in silviculture Gate to gate Fertilized forest area 1994-02-24



209

210

211

212

213
214
215

216

217

218

219

220

221

222

223

224

225

226

227

228

229

230
231
232

233

234

235

236

237

238
239

240

241

242
243

244

245

Final felling

Finland, electricity generation mix
1998

Flame laminate treatment of textiles

Flame retardant polyester (Trevira
CS) covering of sofa. ESA-DBP

Flexible PUR foam
Floor maintenance. ESA-DBP

Forging of ingot into steel bars, 350
mm

Forwarding of harvested wood

Fossil diesel - EN590 combustion in
heavy duty truck or bus, Euro V,
tank-to-wheel, f3 fuels

Fossil diesel - EN590 combustion in
heavy duty truck or bus, Euro VI,
tank-to-wheel, f3 fuels

Fossil diesel - MK1 combustion in
heavy duty truck or bus, Euro V,
tank-to-wheel, f3 fuels

Fossil diesel - MK1 combustion in
heavy duty truck or bus, Euro VI,
tank-to-wheel, f3 fuels

France, electricity generation mix
1998

Freight plane, MD-82

Freight plane, MD-82

Freighter, 2000-8000 dwt
Freighter, 2000-8000 dwt, future
Freighter, larger than 8000 dwt

Freighter, larger than 8000 dwt,
future

Freighter, smaller than 2000 dwt

Freighter, smaller than 2000 dwt,
future

Freight-Train Luled to Halmstad
Freight-Train Ume3 to Halmstad

Fuel gas electricity energy system,
EPD-version

Fuel gas electricity energy system,
ETH - full version

Gas-turbine power plant with
support systems

General Purpose Polystyrene (GPPS)
General Purpose Polystyrene (GPPS)

Germany, electricity generation mix
1998

Glassworks
Glulam wood production

Greece, electricity generation mix
1998

Grinding of bearing rollers

Grinding of dolomite
Handpolishing of bearing rollers

Heating of ingot at the rolling mill

Heating of smelt iron in a holding
furnace

Gate to gate

Unit
operation
Gate to gate

Cradle to
grave

Gate to gate
Gate to gate
Gate to gate

Gate to gate

Gate to
grave

Gate to
grave

Gate to
grave

Gate to
grave

Unit
operation
Unit
operation
Unit
operation
Unit
operation
Unit
operation
Unit
operation
Unit
operation
Unit
operation
Unit
operation
Gate to gate
Gate to gate

Cradle to
grave

Cradle to
grave

Cradle to
gate

Cradle to
gate

Cradle to
gate

Unit
operation
Gate to gate

Cradle to
gate

Unit
operation
Unit
operation
Gate to gate
Unit
operation
Unit
operation
Unit
operation

Final felling softwood

Forest land

Electricity

Laminated textile

"The functional unit was: surface covering of a

3-seat sofa for private use during 10 years.” For
Trevira CS fabric it is 3.56 kg per sofa.

Flexible
Floor maintenance
Forged Bars

Softwood at roadside
1M

1M

1M

Electricity

Cargo

Cargo

Cargo

Cargo

Cargo

Cargo

Cargo

Cargo

Waste oil
Waste oil
Electricity

Electricity

Electricity

PS

PS

Electricity

Glass
Glulam wood

Electricity

bearing roller

Dolomite
bearing roller

Ingots

Iron

1998-02-13

2001-01-31

1997-03-01

2004

1996
1999
02-12-31

1998-02-13

2013-11-30

2013-11-30

2013-11-30

2013-11-30

2001-01-31

1997-11-19

1997-11-19

1997-11-19

1997-11-19

1997-11-19

1997-11-19

1997-11-19

1997-11-19

1999-04-20
1999-04-20
1996-10

1996-10

1996-12-01

1993

1997

2001-01-31

1991-01-01
1997-05-01

2001-01-31

02-12-31

99-01-25
02-12-31

02-12-31

02-12-31



246

247

248

249

250

251

252

253

254

255

256

257

258

259

260

261

262

263

264

265

266

267

268

269

270

271

272

273
274

275

276

277

Heavy truck with international
semitrailer, max 40 tonnes, future

Heavy truck with international
semitrailer, max 40 tonnes,
manufactured after 1996 [Euro 2]

Heavy truck with international
semitrailer, max 40 tonnes,
manufactured before 1992 [Euro 0]

Heavy truck with international
semitrailer, max 40 tonnes,
manufactured between 1992 and
1995[Euro1l]

Heavy truck with one trailer, long
distance, Euro 0

Heavy truck with one trailer, long
distance, Euro 1

Heavy truck with one trailer, long
distance, Euro 2

Heavy truck with one trailer, long
distance, made before 1990

Heavy truck with trailer, max 60
tonnes, future

Heavy truck with trailer, max 60
tonnes, manufactured after 1996
[Euro 2]

Heavy truck with trailer, max 60
tonnes, manufactured before 1992
[Euro 0]

Heavy truck with trailer, max 60
tonnes, manufactured between
1992 and 1995 [Euro1l]

Heavy truck with two trailers, long
distance, Euro 0

Heavy truck with two trailers, long
distance, Euro 1

Heavy truck with two trailers, long
distance, Euro 2

Heavy truck with two trailers, long
distance, made before 1990

Heavy truck, max 18 tonnes, future

Heavy truck, max 18 tonnes,
manufactured after 1996 [Euro 2]

Heavy truck, max 18 tonnes,
manufactured before 1992 [Euro 0]

Heavy truck, max 18 tonnes,
manufactured between 1992 and
1995 [Eurol]

Heavy truck, max 24 tonnes, future

Heavy truck, max 24 tonnes,
manufactured after 1996 [Euro 2]

Heavy truck, max 24 tonnes,
manufactured before 1992 [Euro 0]

Heavy truck, max 24 tonnes,
manufactured between 1992 and
1995 [Euro1]

High purity copper production from
primary raw materials

High purity copper production from
secondary raw materials

High sea shipping

Hot rolling of steel sheet

Hungary, electricity generation mix
1998

HVO combustion in heavy duty
truck or bus, Euro VI, tank-to-
wheel, f3 fuels

HVO combustion in heavy duty
truck or bus, Euro V, tank-to-wheel,
f3 fuels

Hydro electricity energy system,
EPD-version

Unit
operation
Unit
operation

Unit
operation

Unit
operation

Gate to gate

Gate to gate

Gate to gate

Gate to gate

Unit
operation
Unit
operation

Unit
operation

Unit
operation

Gate to gate

Gate to gate

Gate to gate

Gate to gate

Unit
operation
Unit
operation
Unit
operation
Unit
operation

Unit
operation
Unit
operation
Unit
operation
Unit
operation

Gate to gate

Gate to gate

Unit
operation
Gate to gate
Unit
operation

Gate to
grave

Gate to
grave

Cradle to
grave

Cargo

Cargo

Cargo

Cargo

Cargo

Cargo

Cargo

Cargo

Cargo

Cargo

Cargo

Cargo

Cargo

Cargo

Cargo

Cargo

Cargo

Cargo

Cargo

Cargo

Cargo

Cargo

Cargo

Cargo

1 kg pure copper

1 kg of pure copper

Cargo

Hot rolled steel sheet
Electricity

1M

1M

Electricity

10

1997-11-19

1997-11-19

1997-11-19

1997-11-19

1998 - 08

1998 - 08

1998 - 08

1998 - 08

1997-11-19

1997-11-19

1997-11-19

1997-11-19

1998 - 08

1998 - 08

1998 - 08

1998 - 08

1997-11-19

1997-11-19

1997-11-19

1997-11-19

1997-11-19

1997-11-19

1997-11-19

1997-11-19

1995

1995

1994-04-01

02-12-31
2001-01-31

2013-11-30

2013-11-30

1996-10



278

279

280

281

282

283

284

285
286

287
288
289

290
291
292
293
294
295
296
297

298

299

300

301
302
303
304
305
306
307
308
309

310

311

312

313

314
315
316
317
318

319

320

321

Hydro electricity energy system,
ETH - full version

Hydro-electric power station with
support systems

Hydrogen fuel production by steam
reforming of natural gas. ESA-DBP

Hydrogen fuel production from on-
site electrolysis. ESA-DBP

Hydrotreated Vegetable Oil - Palm
oil, cradle-to-gate, system
expansion - f3 fuels

Hydrotreated Vegetable Qil -
Rapeseed oil, cradle-to-gate,
system expansion - f3 fuels

Iceland, electricity generation mix
1998

Incineration of aluminium

Incineration of biological household
waste. ESA-DBP

Incineration of corrugated board
Incineration of linoleum
Incineration of paperboard for
liquids

Incineration of polyethylene
Incineration of polystyrene
Incineration of PVC

Incineration of starch
Incineration of wood

Inductor assembly

Integrated circuit capsule assembly

Inventory of Volvo painting plant,
TB4

Ireland, electricity generation mix
1998

Italy, electricity generation mix
1998

Japan, electricity generation mix
1998

Jet plane, A 300-B4, 1200 km
Jet plane, A 300-B4, 600 km

Jet plane, B727-200, 1200 km
Jet plane, B727-200, 600 km

Jet plane, B737-300QC, 1200 km
Jet plane, B737-300QC, 600 km
Jet plane, B747-400, 1200 km
Jet plane, B747-400, 600 km

K30 ready mixed concrete
production

K40 ready mixed concrete
production

Korea, electricity generation mix
1998

Landfill disposal

Landfilling of solid municipal waste

Laying of linoleum-floor

Light truck, distribution, Euro 0
Light truck, distribution, Euro 1
Light truck, distribution, Euro 2

Light truck, distribution, made
before 1990

Light truck, max 3,5 tonnes, diesel
driven

Light truck, max 3,5 tonnes,
gasoline driven

Light truck, max 8 tonnes, future

Cradle to
grave

Cradle to
gate

Cradle to
gate

Gate to gate

Cradle to
gate

Cradle to
gate

Unit
operation

Gate to gate

Gate to
grave

Gate to gate
Gate to gate
Gate to gate

Gate to gate
Gate to gate
Gate to gate
Gate to gate
Gate to gate
Gate to gate
Gate to gate
Gate to gate

Unit
operation

Unit
operation
Unit
operation

Gate to gate
Gate to gate
Gate to gate
Gate to gate
Gate to gate
Gate to gate
Gate to gate
Gate to gate
Gate to gate

Gate to gate

Unit
operation

Gate to
grave

Gate to gate

Gate to gate
Gate to gate
Gate to gate
Gate to gate
Gate to gate

Unit
operation
Unit
operation
Unit
operation

Electricity

Electricity

CGH2

CGH2

HVO - Palm oil

HVO - Rapeseed oil

Electricity

Thermal energy

District heating
Electricity

Thermal energy
Thermal energy
Thermal energy

Thermal energy

Thermal energy

Thermal energy

Thermal energy

Thermal energy
Inductors

Integrated circuit capsule
Painted coach

Electricity

Electricity

Electricity

Cargo
Cargo
Cargo
Cargo
Cargo
Cargo
Cargo
Cargo
K30-ready mixed concrete

K40-ready mixed concrete
Electricity

1 kg

Electricity

Residual waste
Linoleum-floor

Cargo

Cargo

Cargo
Cargo

Cargo

Cargo

Cargo

1"

1996-10

1996-12-01

2002

2002

2013-11-30

2013-11-30

2001-01-31

1990
2006-2007

1990
1990
1990

1990
1990
1990
1990
1990
2000-03-13
2000-03-03
1996-10-21

2001-01-31

2001-01-31

2001-01-31

1999 - 12
1999 - 12
1999 - 12
1999 - 12
1999 - 12
1999 - 12
1999 - 12
1999 - 12
1996-10-01

1996-10-01

2001-01-31

1991

2002-08-14

1994

1998 - 08
1998 - 08
1998 - 08
1998 - 08

1997-11-19

1997-11-19

1997-11-19

cC C

nw n un C C C cCc C

n nu n n nnonon



322

323

324

325

326

327
328

329
330

331

332

333

334

335

336

337

338

339

340

341

342

343

344

345

346

347

348

349

350

351

352

353

354

355

356

357

Light truck, max 8 tonnes,
manufactured after 1996 [Euro 2]

Light truck, max 8 tonnes,
manufactured before 1992 [Euro 0]

Light truck, max 8 tonnes,
manufactured between 1992 and
1995 [Eurol]

Lignite electricity energy system,
EPD-version

Lignite electricity energy system,
ETH - full version

Limestone quarrying. ESA-DBP
Linoleum flooring. ESA-DBP

Liquid crystal display unit assembly
Locomotive two-stroke engine

Luxembourg, electricity generation
mix 1998

Maintenance of train bearings - train
type 'Regina’. ESA-DBP

Maintenance of train bearings - train
type 'X1". ESA-DBP

Maintenance of train bearings - train
type 'X10". ESA-DBP

Manufacturing of brass cages at
SKFs site in Géteborg

Manufacturing of CD-R (Compact
Disc-Recordable). ESA-DBP

Manufacturing of CD-ROM (Compact
Disc - Read Only Memory). ESA-DBP

Manufacturing of Cold Rolled Steel
Tubes, 41,55 x 37,21 or 47,75 X
41,01 mm

Manufacturing of Hot Rolled Round
Steel Billets, 80 mm

Manufacturing of Hot Rolled Square
Billets, 150 mm

Manufacturing of Hot Rolled Steel
Tubes, 70,7 x 47,5 mm

Manufacturing of plywood boxes at
Nefab in Alfta

Manufacturing of polyurethane
insulation

Manufacturing of SKF’s Spherical
Roller Bearing

Manufacturing of the Plain bearing
GE30

Manufacturing PU elastics

MDI - PUR precursors

Medium speed, four-stroke diesel
vessel engine

Medium speed, four-stroke diesel
vessel engine

Medium weight truck, regional, Euro
0

Medium weight truck, regional, Euro
1

Medium weight truck, regional, Euro
2

Medium weight truck, regional,
made before 1990

Metal coating of cold reduced steel
sheets

Metal surface treatment of car- and
boat details

Mexico, electricity generation mix
1998

Mining to sodium chloride APME

Unit
operation
Unit
operation

Unit
operation

Cradle to
grave

Cradle to
grave

Gate to gate

Cradle to
grave

Gate to gate

Unit
operation

Unit
operation
Gate to gate
Gate to gate
Gate to gate
Gate to gate
Gate to gate

Gate to gate

Gate to gate

Gate to gate

Gate to gate

Gate to gate

Gate to gate

Gate to gate

Gate to gate

Gate to gate

Unit
operation

Cradle to
gate

Unit
operation
Unit
operation
Gate to gate

Gate to gate
Gate to gate
Gate to gate
Unit
operation
Gate to gate
Unit

operation

Cradle to
gate

Cargo

Cargo

Cargo

Electricity

Electricity

Limestone

Linoleum flooring

Display units
Mechanical work

Electricity
2 axleboxes with bearings on a distance of 100

000km

2 axleboxes with bearings on a distance of 100
000km

2 axleboxes with bearings on a distance of 100
000km

Brass cage

CD-R (recordable disc)

CD-ROM (read only memory disc)

Cold rolled steel tube

Hot rolled round steel billets

Hot rolled square billets, 150mm

Hot rolled steel tube

plywood box

pcs

Spherical Roller Bearing

Plain Bearing GE30

PU

MDI

Mechanical work

Mechanical work

Cargo

Cargo

Cargo

Cargo

Zinc coated steel sheet

1995

Electricity

Sodium chloride

12

1997-11-19

1997-11-19

1997-11-19

1996-10

1996-10

1996
1994

2000-03-01
1996-04-01

2001-01-31

2003

2003

2003

02-12-31

1997

1997

2002-08

2002-08

2000-01-14

2002-08

02-12-31

1996-03-01

2000-01-18

2002-08

1993-08-25

1996

1991-01-01

1991-01-01

1998 - 08

1998 - 08

1998 - 08

1998 - 08

02-12-31

1996-03-01

2001-01-31

1994



358

359

360

361

362

363
364

365

366

367

368

369

370

371
372

373

374

375

376

377

378

379

380

381

382

383

384

385

386

387

388

389

390

391

392

Mining to sodium hydroxide APME

Modified natural gas vehicle (NGV)
operating on CNG with 15 %
hydrogen (HCNG-15). ESA-DBP

Modified natural gas vehicle (NGV)
operating on CNG with 30 %
hydrogen (HCNG-30). ESA-DBP

Modified natural gas vehicle (NGV)
operating on compressed natural
gas (CNG). ESA-DBP

Mounting of bearing

Mounting profile production

Natural gas fired combination plant
for heat and power production

Natural gas fired combination power
plant with support systems

Natural gas fired plant for heat
production - Small plant

Natural gas fired plant with flue gas
condensation for heat and power

production

Natural gas, cradle-to-gate,
unknown allocation - f3 fuels

Netherlands, electricity generation

mix 1998

New Zealand, electricity generation

mix 1998

N-fertilizer production
Night vision camera assembly.

Autoliv ESA-DBP

Night vision camera’s gasket
manufacturing. Autoliv ESA-DBP

Night vision camera’s label
manufacturing. Autoliv ESA-DBP

Night vision camera’s lens
assembly. Autoliv ESA-DBP

Night vision camera’s lens heater
manufacturing. Autoliv ESA-DBP

Night vision camera’s motor
manufacturing. Autoliv ESA-DBP

Night vision camera’s rear enclosure
manufacturing. Autoliv ESA-DBP

Night vision camera’s screw
manufacturing. Autoliv ESA-DBP

Night vision camera’s sensor
retainer manufacturing. Autoliv

ESA-DBP

Night vision camera’s shutter
assembly. Autoliv ESA-DBP

Night vision camera’s spring
extension. Autoliv ESA-DBP

Night vision camera’s thermistor
manufacturing. Autoliv ESA-DBP

Norway, electricity generation mix

1998

Nuclear electricity energy system,

EPD-version

Nuclear electricity energy system,

ETH - full version

Nuclear power plant with support

systems

OECD Europe, electricity generation

mix 1998

OECD North America, electricity
generation mix 1998

OECD Pacific, electricity generation

mix 1998

OECD total, electricity generation

mix 1998

Oil condensing power plant with

support systems

Cradle to
gate

Gate to gate

Gate to gate

Gate to gate

Unit
operation
Gate to gate

Gate to gate

Cradle to
gate

Gate to gate

Gate to gate

Cradle to
gate

Unit
operation
Unit
operation
Gate to gate
Unit
operation
Gate to gate

Gate to gate

Unit
operation

Gate to gate

Unit
operation

Gate to gate

Gate to gate

Gate to gate

Unit
operation

Gate to gate

Gate to gate

Unit
operation

Cradle to
grave

Cradle to
grave

Cradle to
gate
Unit
operation
Unit
operation
Unit
operation
Unit
operation

Cradle to
gate

Sodium hydroxide

1 vehicle km

1 vehicle km

1 vehicle km

1.2 ton of bearing

Mounting profile
Heat

Electricity

Heat

Heat

Natural gas

Electricity

Electricity

Nitrogen fertiliser
Camera

Gasket

Label

Lens assembly

Lens heater

Motor

Rear enclosure

Screw

Sensor retainer

Shutter

Spring extension

Thermistor

Electricity

Electricity

Electricity

Electricity

Electricity

Electricity

Electricity

Electricity

Electricity

13

1994

2003

2003

2003

2002-12-

1996-10-01
1999-08-30

1996-12-01

1999-08-30

1999-08-30

2013-11-30

2001-01-31

2001-01-31

1996-11-14
2010-07-15

2010-07-15

2010-07-15

2010-07-15

2010-07-15

2010-07-15

2010-07-15

2010-07-15

2010-07-15

2010-07-15

2010-07-15

2010-07-15

2001-01-31

1996-10

1996-10

1996-12-01

2001-01-31

2001-01-31

2001-01-31

2001-01-31

1996-12-01



393

394

395

396

397

398

399

400

401

402

403

404

405

406

407

408

409

410

411

412

413
414

415

416
417
418

419
420

421

422
423

424

425

426

427

428

Oil electricity energy system, EPD-

version

Oil electricity energy system, ETH -

full version

Qil filter combustion

Operation of ‘Hot Dogs’ producing

facility. ESA-DBP

Operation of large scale waste water
treatment plant. ESA-DBP

Operation of liquid composting

batch process. ESA-DBP

Operation of liquid composting
continuous system. ESA-DBP

Operation of small-scale waste
water treatment plant. ESA-DBP

Operation of the sewage sludge and
septage treatment system - central
treatment option. ESA-DBP

Operation of the sewage sludge and
septage treatment system - local
treatment option. ESA-DBP

Operation of waste water treatment
plant with urine and sludge

separation . ESA-DBP

Operation on desiccant cooling
system - a technology in air

conditioning. ESA-DBP

Operation on train bearings - train

type 'Regina’. ESA-DBP

Operation on train bearings - train

type 'X1’. ESA-DBP

Operation on train bearings - train

type 'X10". ESA-DBP

Operation on vapour compression
cooling system - a technology in air

conditioning. ESA-DBP

Ore-based steel production

Particleboard production

Passenger plane, MD-82

Passenger plane, MD-82

Pea cultivation. ESA-DBP
Peat fired plant for heat and power

production
PET

Phosphatising of cast iron rings
Pickled hot rolled steel sheet
Pine window production. ESA-DBP

Planting softwood plants

Plasterboard production

Plastic waste incineration

Plywood production

Poland, electricity generation mix

1998

Polyether-polyols - PUR precursors

Polyethylene

Polymerization in LDPE production

process. ESA-DBP
Polypropylene

Portugal, electricity generation mix

1998

Cradle to
grave

Cradle to
grave

Gate to
grave

Gate to gate

Gate to
grave

Gate to
grave

Gate to
grave

Gate to
grave

Gate to
grave

Gate to
grave

Gate to
grave

Gate to gate

Gate to gate

Gate to gate

Gate to gate

Gate to gate

Cradle to
gate

Cradle to
gate

Unit
operation
Unit
operation
Gate to gate

Gate to gate

Cradle to
gate

Gate to gate
Gate to gate

Cradle to
gate

Gate to gate

Cradle to
gate

Gate to
grave

Gate to gate
Unit
operation

Cradle to
gate

Cradle to
gate

Other

Cradle to
gate
Unit
operation

Electricity

Electricity

0.706 kg of filter

1 year of operation of the facility

person-year

person-year

person-year

person-year

Treated sludge

Treated sludge

person-year

1 year of operation of desiccant cooling system

2 axleboxes with bearings on a distance of 100
000km

2 axleboxes with bearings on a distance of 100
000km

2 axleboxes with bearings on a distance of 100
000km

1 year of operation of vapour compression cooling

system

Steel

Particleboard

Cargo

Cargo

Pea
Heat

PET

Guide ring
Pickled steel sheet
Window

Planted forest area
Plasterboard

1 kg of plastic wastes

Plywood
Electricity

Polyether - polyols

PE

LDPE

PP

Electricity

14

1996-10

1996-10

2002-12-12

2005

1997

1997

1997

1997

1997

1997

1997

2007

2003

2003

2003

2007

1996-10-01

1997-05-01

1997-11-19

1997-11-19

2005
2000-07-07

1995

02-12-31
02-12-31
2000

1994-02-24
1997-05-01

2003-03-10

02-12-31
2001-01-31

1996

1993

2009

1993

2001-01-31



429
430

431
432

433

434
435
436
437

438

439

440

441

442

443
444
445

446

447

448
449

450

451

452

453

454
455

456
457

458

459
460

461

462
463

464

465

466

467

468

Potentiometer assembly

Preparation and anti-corrosive
treatment of construction steel

Pre-stressing wire production
Pre-treatment of biowaste

Primary aluminium production

Printed board assembly
Printing works
Processing of waste-oil into fuel oil

Production and assemblage of parts
to the engineering industry

Production and refining of metal
components

Production of 0,005-0,02 mm
double-rolled aluminium foil

Production of 0,02-0,2 mm single-
rolled aluminium foil

Production of a Corrugated Board
Box (182*62*182)

Production of Alkyl Polyglucosides
(APG) from coconut oil

Production of ammonia
Production of ammonium nitrate
Production of bearing rings

Production of bearing rollers (a 9,2
kg)
Production of Bearing Steel

Production of beef. ESA-DBP
Production of benzene (APME)

Production of Blister Copper

Production of brass cages used for
spherical roller bearings

Production of butadiene

Production of cameras, magazines
and accessories

Production of CAN fertiliser
Production of CAN fertiliser AGGR

Production of clean bearing steel
Production of cooling fluid, R134a

Production of Copper Anodes

Production of copypaper. ESA-DBP

Production of dimethylether from
energy forest

Production of Dowel Adhesive PVAC
3370

Production of energy forest
Production of EPDM

Production of ethyl alcohol using

energy forest and the CASH-method

Production of ethyl alcohol using

energy forest and the CHAP-method

Production of ethyl alcohol using
energy forest and the enzyme-
method

Production of extruded aluminium
profiles

Production of guide rings used for
spherical roller bearings

Gate to gate
Gate to gate

Gate to gate
Gate to gate

Cradle to
gate

Gate to gate
Gate to gate
Gate to gate
Gate to gate

Gate to gate

Gate to gate

Gate to gate

Gate to gate

Cradle to
gate

Gate to gate
Gate to gate

Cradle to
gate

Cradle to
gate

Cradle to
gate

Gate to gate

Cradle to
gate

Cradle to
gate

Gate to gate

Cradle to
gate

Gate to gate

Gate to gate

Cradle to
gate

Gate to gate

Cradle to
gate

Cradle to
gate

Other
Gate to gate

Cradle to
gate

Gate to gate
Cradle to

gate
Gate to gate
Gate to gate

Gate to gate

Gate to gate

Cradle to
gate

Potentiometers

Blasted and painted construction steel

Prestressing wire

biowaste to biogasification
biowaste to composting
Aluminium ingot

Printed boards
Printed paper
Converted fuel oil
1996

Components of steel

Aluminium foil (0,005-0,02 mm)

Aluminium foil (0,02-0,2 mm)

Corrugated Board Box

Alcyl Polyglucosides

Ammonia
Ammonium nitrate
Bearing rings

bearing roller

Steel ingot

Beef

Benzene

Blister copper

Brass cage

1 kg butadiene

Camera

Nitrogen fertiliser
Nitrogen fertiliser

Ingot Mould
R134a

Copper Anode

Copypaper
Dimethylethyl

PVAc 3370

Willow
EPDM

Ethanol
Lignin
Ethanol

Ethanol
Lignin

Extruded aluminium profile

Guide ring

15

2000-02-22
1997-03-01

1996-10-01
2002-08-14

2002-05-07

2000-03-07
1997-03-01
1998-04-17
1996-03-01

1997-03-01

2002-05-06

2002-05-07

2000-01-18

95-01-01

99-01-25
1999-01-25
02-12-31

02-12-31

2000-01-17

2005
1999

1998

02-12-31

1999-01-01

1996-03-01

1999-01-25
1999

02-12-31
1995

1998

1997
1996

2000-03-06

1997
2001-03-01

1996

1997

1996

2002-05-07

02-12-31



469

470

471

472

473

474
475

476
477
478
479

480

481

482

483
484

485

486
487

488

489

490
491

492

493

494

495

496

497
498
499

500

501
502

503
504

505

506
507

Production of Hardener 2542 for
melamine urea formaldehyde resins
1241 and 1242 production

Production of Hardener 2545 for
urea formaldehyde resins

Production of Hardener 2580 for
urea formaldehyde resins

Production of high-density
polyethylene

Production of hot mix for asphalt
pavement.

Production of hot rolled steel rings

Production of hydrogen (cracker)
(APME)

Production of injection moulding
Production of insulation glass wool
Production of insulation rock wool
Production of iron oxide

Production of iron oxide yellow
colorant containing Bermodol SPS
2532

Production of iron oxide yellow
colorant containing Berol 09

Production of Iron Powder

Production of Kraftliner
Production of latex rubber

Production of Linear Alkylbenzene
Sulphonates (LAS)

Production of linoleum
Production of linseed oil

Production of linseed oil in Sweden

Production of low-density
polyethylene

Production of lubricating oil
Production of mastic

Production of matte copper

Production of Melamin-Urea-
Formaldehyde resin 1241(MUF
1241), Wood Adhesive

Production of Melamin-Urea-
Formaldehyde resin 1242(MUF
1242), Wood Adhesive

Production of methanol using
energy forest

Production of methylene diphenyl
diisocyanate, MDI (APME)

Production of mounting fluid
Production of nitric acid

Production of nitric acid
(Landskrona)

Production of nonylphenol and
dinonylphenol

Production of NP 27-5 fertiliser

Production of NP 27-5 fertiliser
AGGR

Production of NPK 20-3-5 fertiliser

Production of NPK 20-3-5 fertiliser
AGGR

Production of nylon 66 (APME)

Production of orthoxylene. ESA-DBP

Production of paint and anti
corrosion agents

Cradle to
gate

Cradle to
gate

Cradle to
gate

Gate to gate

Cradle to
gate

Gate to gate

Cradle to
gate

Gate to gate
Gate to gate
Gate to gate

Cradle to
gate

Cradle to
gate

Cradle to
gate

Cradle to
gate

Gate to gate

Cradle to
gate

Cradle to
gate

Gate to gate

Cradle to
gate

Cradle to
gate

Gate to gate

Gate to gate
Gate to gate

Cradle to
gate

Cradle to
gate

Cradle to
gate

Gate to gate

Cradle to
gate

Gate to gate
Gate to gate
Gate to gate

Gate to gate

Gate to gate

Cradle to
gate

Gate to gate

Cradle to
gate

Cradle to
gate

Gate to gate
Gate to gate

Hardener 2542

Hardener 2545

Hardener 2580

HDPE

Hot mix

Hot rolled steel rings
Hydrogen (cracker)

Injection moulding
Glass wool
Rock wool
Iron oxide

Iron oxide yellow colorant containing Be

Iron oxide yellow colorant containing Be

Steel powder

Kraftliner
Latex rubber

Linear Alkylbenzene Sulphonates
Linoleum

Linseed oil
Linseed cake

Linseed oil
Linseed cake
LDPE
Lubricating oil
Lime

Mastic

Matte copper

MUF 1241

MUF 1242

Methanol

MDI (methylene diphenyl diisocyanate)

SKF LHMF 300
Nitric acid
Nitric acid

Nonylphenol/Dinonylphenol

NPK fertiliser
NPK fertiliser

NPK fertiliser
NPK fertiliser

PA 66

Orthoxylene
m3
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2003-03-26

2000-03-10

2000-03-10

1991

2001-02-09

02-12-31
1999

1991
2002-03-03
2000-04-01
1993

2004-04-01

2004-04-01

2000-01-24

2000-01-18
1994-02-01

1995-04-01

1994
1994

1994

1991

1997-03-01
2000-11-15

1998

2003-03-21

2003-03-26

1996

1999

2002-12-12
1999-01-25
1999-01-25

1997-03-01

1999-01-25
1999

1999-01-25
1999

1999

1997
1996-03-01

[0}

c n n C



508

509

510

511

512

513

514
515

516
517

518
519

520

521

522

523

524

525

526

527

528

529

530
531

532

533

534

535

536

537

538

539
540

541

542
543

Production of paint, thinner and
enamel mainly for surface
treatment of steel

Production of PE-film

Production of pentane (APME)

Production of petrochemical Alcohol
Ethoxylates (AE) with 3 moles of

ethylene oxide (EO)

Production of petrochemical Alcohol
Ethoxylates (AE) with 7 moles of

ethylene oxide (EO)

Production of petrochemical Alcohol

Sulphates (AS)

Production of phosphoric acid
Production of phosphoric acid (48 %

P205)
Production of pig iron

Production of pig iron - blast
furnace process. ESA-DBP

Production of plastic strips and film
Production of plywood boxes

Production of polyamid 66
containing 30% glass fibre (APME)
Production of polybutadiene (APME)

Production of polyethylene resin

(HDPE), (APME)

Production of polyethylene
terephthalate (APME)

Production of polymethyl
methacrylate (APME)

Production of polyols (APME)
Production of polypropylene (APME)
Production of polystyrene (APME)
Production of polyvinyl chloride,

emulsion polymerised (APME)

Production of polyvinyl chloride,
suspension polymerised (APME)

Production of pork. ESA-DBP
Production of powdered limestone

Production of powdered wood

Production of primary copper

Production of PVC

Production of PVC calendered sheet

(APME)

Production of PVC injection

moulding (APME)

Production of PVC pipe (APME)

Production of PVC unplasticised film
APME

Production of quartz sand

Production of rolled aluminium

sheet

Production of self-adhesive labels
etc used in the manufacturing, food
and pharmaceutical industry

Production of Semichemical Fluting
Production of SKF Spherical Roller

Bearing 232/530

Gate to gate

Gate to gate

Cradle to
gate

Cradle to
gate

Cradle to
gate

Cradle to
gate

Gate to gate
Gate to gate

Gate to gate
Gate to gate

Gate to gate

Cradle to
gate

Cradle to
gate

Cradle to
gate

Cradle to
gate

Cradle to
gate

Cradle to
gate

Cradle to
gate

Cradle to
gate

Cradle to
gate

Cradle to
gate

Cradle to
gate

Gate to gate

Cradle to
gate

Cradle to
gate

Cradle to
gate

Gate to gate

Cradle to
gate

Cradle to
gate

Cradle to
gate

Cradle to
gate

Gate to gate
Gate to gate

Gate to gate

Gate to gate

Cradle to
gate

Paint/Enamel/Thinner

Film
Pentane

Alcohol ethoxylate (3 EO)

Alcohol ethoxylate (7 EO)

1000 kg.

Phosphoric acid
Phosphoric acid

Pig iron
Pig iron

ton
plywood box

PA 66 + 30%GF

Polybutadiene

HDPE

PET, amorphous

PMMA beads

Polyols

PP

PS

PVC (e)

PVC (s)

Pork
Powdered limestone

Powdered wood

Copper

PVvC

NaOH

Hydrochloric acid
Dichlore ethane

PVC calendered sheet
Injection moulded PVC
PVC pipe

PVC unplasticised film

Sand
Rolled aluminium sheet

1996

Semichemical Fluting
Packed bearing
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1997-03-01

1991

1999

1995-01-01

1995-01-01

1995-04-01

1999-01-25
1999-01-25

02-12-31
1996

1996-03-01
02-12-31

1999

1999

1999

1999

1999

1999

1999

1999

1999

1999

2005
1994

1994

1998

1996-03-01

1999

1999

1999

1999

02-12-31
2002-05-07

1997-03-01

2000-01-18
02-12-31

n



544

545
546
547

548

549

550

551
552

553

554

555

556

557

558
559

560

561

562

563

564

565

566

567

568

569

570

571

572

573

574

575

576

577

578

Production of Soap from palm
oil/palm kernel oil

Production of sodium sulphate
Production of Solvey soda
Production of styrene (APME)

Production of sulphuric acid by
roasting of pyrite

Production of titanium dioxid

Production of toluene diisocyanate
(APME)

Production of TSP fertiliser
Production of TSP fertiliser AGGR

Production of turned brass
cylinders, 205 kg

Production of Urea-formaldehyde
resin 1202 (UF 1202), Wood
Adhesive

Production of Urea-formaldehyde
resin 1205 (UF 1205), Wood
Adhesive

Production of Urea-formaldehyde
resin 1206 (UF 1206), Wood
Adhesive

Production of Urea-formaldehyde
resin 1274 (UF 1274), Wood
Adhesive

Production of washing soda

Production of Wetfix I (adhesion
promoter used in hot mix for
asphalt pavement)

Production of Wine Ethanol Fuel

(ETAMAX D), excluding grape cultiv.

and wine prod.

Production of Wine Ethanol Fuel
(ETAMAX D), including grape cultiv.
and wine prod.

Production of wood

Production of wood Adhesive PVAC
3316

Production of wood Adhesive PVAC
3318

Production of wood Adhesive PVAC
3326

Propane fired combination plant for
heat and power production

Propane fired plant for heat
production - Large plant

Propane fired plant for heat
production - Small plant

Pulverized wood fired plant for heat
and power production - Large plant

Pulverized wood fired plant for heat
production - Small plant

PvC

Rail transport - 10 trucks

Rail transport - 10 trucks

Rail transport - 52 trucks

Rail transport - 52 trucks

Rape seed cultivation. ESA-DBP

Rapeseed lubricant

Rapeseed methyl ester (RME),
cradle-to-gate, energy allocation -
f3 fuels

Cradle to
gate

Gate to gate
Gate to gate

Cradle to
gate

Gate to gate

Cradle to
gate

Cradle to
gate

Gate to gate

Cradle to
gate

Gate to gate

Cradle to
gate

Cradle to
gate

Cradle to
gate

Cradle to
gate

Gate to gate

Cradle to
gate

Cradle to
gate

Cradle to
gate

Gate to gate

Cradle to
gate

Cradle to
gate

Cradle to
gate

Gate to gate

Gate to gate

Gate to gate

Gate to gate

Gate to gate

Cradle to
gate
Unit
operation
Unit
operation
Unit
operation
Unit
operation

Cradle to
gate

Cradle to
grave

Cradle to
gate

Soap

Sodium sulphate
Solvay soda
Styrene

H2504

Titanium dioxide

TDI (toluene diisocyanat

Phosphorous fertiliser
Phosphorous fertiliser

Brass cylinder

UF 1202

UF 1205

UF 1206

UF 1274

Soda
Wetfix I

ETAMAX D

ETAMAX D

Wood

PVAc 3316

PVAc 3318

PVAc 3326

Heat

Heat

Heat

Heat

Heat

PVC

Cargo

Cargo

Cargo

Cargo

Rape seed field

CH4

Lubricating Oil
Rapeseed methyl ester (RME)
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92-04-01

1991-01-01
1991-01-01
1999

99-01-25

1993

1999

1999-01-25
1999

2002

2000-03-07

2000-03-07

2000-03-07

2000-03-07

1991-01-01
2001-02-13

1999-01-20

1999-01-20

02-12-31

2000-02-24

2000-02-14

2000-02-14

1999-08-30

1999-08-30

1999-08-30

1999-08-30

1999-08-30

1994

1993-01-01

1993-01-01

1993-01-01

1993-01-01

2005

2002-12-12

2013-11-30

cC C



579

580

581

582
583
584

585
586
587
588
589
590
591
592

593

594

595

596

597

598

599

600

601

602

603

604

605

606

607

608

609

610
611
612

613

614

615

616

617

618

Rapeseed methyl ester (RME),
cradle-to-gate, system expansion,
impact categories only - f3 fuels

Reconditioning of bearing

Recycling and temporary storage of
metals

Recycling of polyethene
Red brass sandcasting

Refinery in crude oil based LDPE
production process. ESA-DBP

Refining of crude oil

Refining of crude oil in to diesel
Refining of crude oil in to petrol
Reinforcement bar production

Relay assembly

Remelting of aluminium scrap
Resistor for hole mounting assembly

Resistor for surface mounting
assembly.

Resistor network assembly

Retapping of cooling medium in
tanks

Rigid PUR foam

Ring processes at SKFs site in
Goteborg

RME combustion in heavy duty
truck or bus, Euro V, tank-to-wheel,
f3 fuels

RME combustion in heavy duty
truck or bus, Euro VI, tank-to-
wheel, f3 fuels

Roll-on-roll-off vessel (RoRo)
RoRo vessel, 2000-30000 dwt

RoRo vessel, 2000-30000 dwt,
future

Sand extraction and processing.
ESA-DBP

Sausage (Hot-Dog) production.
ESA-DBP

Sausage (Pea-Dog) production.
ESA-DBP

Sausage (Soy-Dog) production.
ESA-DBP

Sawed construction timber
production

Scalable electric traction motor,
permanent magnet (PMSM), for EVs

Scalable inverter unit, electric motor
controller, IGBT transistors, for EVs

Scrap-based aluminium production

Scrap-based steel production
Scrap-based steel production
Seatbelt assembly. Autoliv ESA-DBP

Seatbelt’s bobbin manufacturing.
Autoliv ESA-DBP

Seatbelt’s car sense ball
manufacturing. Autoliv ESA-DBP

Seatbelt’s frame production. Autoliv
ESA-DBP

Seatbelt’s gas generator assembly.
Autoliv ESA-DBP

Seatbelt’s header manufacturing.
Autoliv ESA-DBP

Seatbelt’s initiator, serviceable
assembly. Autoliv ESA-DBP

Cradle to
gate

Gate to gate
Gate to gate

Gate to gate
Gate to gate
Other

Gate to gate
Gate to gate
Gate to gate
Gate to gate
Gate to gate
Gate to gate
Gate to gate
Gate to gate

Gate to gate
Gate to gate

Gate to gate
Gate to gate

Gate to
grave

Gate to
grave

Gate to gate
Unit
operation
Unit
operation

Gate to gate

Gate to gate

Gate to gate

Gate to gate

Cradle to
gate

Gate to gate

Gate to gate

Cradle to
gate

Gate to gate
Gate to gate

Unit
operation

Gate to gate
Gate to gate
Gate to gate
Unit
operation

Gate to gate

Unit
operation

Rapeseed methyl ester (RME)

1.2 kg of bearing
ton

Polyethylene
1 kg cast red brass
Naphtha

Refined oil products

Diesel

Petrol

Reinforcement bar

Relays

Aluminium ingot

Resistor for hole mounting
Resistor for surface mounting

Resistor networks
CFC

HCFC
HFC

Rigid
Bearing rings

1M

1M]

Cargo

Cargo

Cargo

Sand

Sausage Hot - Dog

Sausage Pea - Dog

Sausage Soy - Dog

Sawed timber

Electric traction motor, permanent magnet (PMSM),

for EVs

Inverter unit, electric motor controller, IGBT

transistors, for EVs
Aluminium

Steel
Steel
Seatbelt

Bobbin

Car sense ball

Metal frame

Gas generator

Header

Initiator serviceable
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2013-11-30

2002-12-18

1995-03-01

1991
1995
2009

1991
1996
1996
1997-05-01
2000-03-09
2002-05-07
2000-02-18
2000-02-24

2000-03-15

1997-03-01

1996

02-12-31

2013-11-30

2013-11-30

1998 08

1997-11-19

1997-11-19

1996

2005

2005

2005

1996-04-02

2016-07-01

2018-10-02

1996-05-01

1996-10-01
1996-05-01
2010-07-08

2010-07-08

2010-07-08

2010-07-08

2010-07-08

2010-07-08

2010-07-08

n nu n n



619

620

621

622

623

624

625

626

627

628

629

630

631

632

633

634

635

636

637
638

639

640

641

642

643
644

645

646

647

648
649

650

651

652

653

654
655

Seatbelt’s label bam manufacturing.
Autoliv ESA-DBP

Seatbelt’s pillar loop production.
Autoliv ESA-DBP

Seatbelt's polyamide granules
production. Autoliv ESA-DBP

Seatbelt’s pretensioner retractor
assembly. Autoliv ESA-DBP

Seatbelt’s rivet nut manufacturing.
Autoliv ESA-DBP

Seatbelt’s short tube assembly.
Autoliv ESA-DBP

Seatbelt’s solder paste
manufacturing. Autoliv ESA-DBP

Seatbelt’s spindle assembly. Autoliv
ESA-DBP

Seatbelt’s spring antiretour
manufacturing. Autoliv ESA-DBP

Seatbelt’s spring, wire
manufacturing. Autoliv ESA-DBP

Seatbelt’s synchronization ball
manufacturing. Autoliv ESA-DBP

Seatbelt’s tongue production.
Autoliv ESA-DBP

Seatbelt’s tube manufacturing.
Autoliv ESA-DBP

Seatbelt’s web sensor
manufacturing. Autoliv ESA-DBP

Seatbelt’s webbing manufacturing.
Autoliv ESA-DBP

Si wafer production and Si wafer
processing for integrated circuits

Si wafer production and Si wafer
processing for transistors

Silviculture of softwood AGGR

Sinter plant’s process ESA-DBP

Slow speed, two-stroke diesel
vessel engine

Slow speed, two-stroke diesel
vessel engine

Smelt iron in a ladle

Smelt iron in a teaming ladle before
casting

Smelting of iron, type V10

Soil preparation
Solid waste management AGGR

Solid wood flooring. ESA-DBP

Sorting of solid municipal waste

Soy bean cultivation. ESA-DBP

Soy bean processing. ESA-DBP

Spain, electricity generation mix
1998

Stage performance in a theatre.
ESA-DBP

Stage performance in an opera.
ESA-DBP

Steam cracking in crude oil based
LDPE production process. ESA-DBP

Steam cracking of refined oil
products

Steel jointing production
Steel rail production

Gate to gate

Gate to gate

Unit
operation
Unit
operation

Gate to gate

Unit
operation

Gate to gate

Unit
operation

Gate to gate

Gate to gate

Gate to gate

Gate to gate

Gate to gate

Gate to gate

Gate to gate

Gate to gate

Gate to gate

Cradle to
gate

Gate to gate

Unit
operation

Unit
operation
Unit
operation

Unit
operation
Unit
operation

Gate to gate

Gate to
grave

Cradle to
grave

Gate to gate

Cradle to
gate

Gate to gate

Unit
operation

Gate to gate
Gate to gate
Other

Gate to gate

Other
Gate to gate

Label bam

Pillar loop

Polyamide granules
Pretensioner retractor
Rivet nut

Short tube

Solder paste 1
Spindle

Spring antiretour
Spring, wire
Synchronization ball
Tongue

Tube

Web sensor

Webbing

Silicon wafer

Silicon wafer

Forest land

Softwood at roadside

Sinter
Mechanical work

Mechanical work

Iron

Iron

Iron

Cultivated forest area
Compost

Electricity

Solid wood flooring

Biowaste

Waste to incineration
Waste to landfill
Waste to recycling
Soy bean field

Processed soy bean
Electricity

Performance for 1 person
Performance for 1 person
Ethylene

Ethylene

Steel jointings

Steel rail
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2010-07-08

2010-07-08

2010-07-08

2010-07-08

2010-07-08

2010-07-08

2010-07-08

2010-07-08

2010-07-08

2010-07-08

2010-07-08

2010-07-08

2010-07-08

2010-07-08

2010-07-08

2000-03-03

2000-03-07

1999

1996
1991-01-01

1991-01-01

02-12-31

02-12-31

02-12-31

1994-02-24
2002

1994

2002-08-14

2005

2005
2001-01-31

2010

2010

2009

1991

1997-05-01
1997-05-01



656
657

658

659

660

661

662

663

664

665

666

667

668
669
670

671

672

673

674

675

676

677

678

679

680

681

682

683

684

685

686

687

688

689

690
691

692

Steeping of gas tanks

Stone coal electricity energy
system, EPD-version

Stone coal electricity energy
system, ETH - full version

Storage and distribution of

chemicals and intermediate storage

of hazardous waste.
Storage of ammonia
Sugar beet cultivation. ESA-DBP

Sugarcane cultivation. ESA-DBP

Surface Coating of bearing roller

Sweden, electricity generation mix

1998

Swedish average electricity AGGR

Swedish electricity production
system

Swedish red paint manufacturing
and application. ESA-DBP

Swedish reinforcement steel mix
Swedish sheet steel mix

Switzerland, electricity generation

mix 1998
Tankers

TDI - PUR precursors
Thermal treatment of solid

municipal waste
Thinning of forest area

Transistor assembly

Transport with a compressed natural

gas bus. ESA-DBP

Transport with a diesel bus. ESA-
DBP

Transport with a fuel cell bus run on
hydrogen produced in electrolysis

process. ESA-DBP

Transport with a fuel cell bus run on

hydrogen produced in steam
reforming process. ESA-DBP

Transportation of crude oil to
Sweden

Transportation with diesel driven

waste collection vehicle. ESA-DBP

Transportation with gas driven

waste collection vehicle. ESA-DBP

Transportation with hybrid (gas-
electric driven) waste collection
vehicle. ESA-DBP

Treatment of waste oil from
industries and municipalities

Treatment of hazardous waste

Treatment of hazardous waste from

industries and municipalities

Treatment of oil-contaminated
waste water

Treatment of oil-contaminated
waste water

Treatment of sewage

Tree plant nursing

Truck chassi manufacturing. ESA-

DBP
Truck Goteborg to SAKAB

Gate to gate

Cradle to
grave

Cradle to
grave

Gate to gate

Gate to gate

Cradle to
gate

Cradle to
gate

Unit
operation
Unit
operation

Cradle to
gate

Other

Gate to gate

Other
Other

Unit
operation

Unit
operation

Cradle to
gate

Gate to gate
Gate to gate
Gate to gate
Gate to gate

Gate to gate

Gate to gate

Gate to gate

Gate to gate
Unit
operation
Unit
operation
Unit
operation
Gate to gate
Gate to
grave

Gate to gate
Gate to gate
Gate to gate

Gate to gate

Gate to gate
Gate to gate

Gate to gate

ton
Electricity

Electricity

1996

Ammonia

Sugar beet field

Sugarcane

roller

Electricity

Electricity

Electricity

Swedish red paint

Steel
Steel
Electricity

Cargo

TDI

1 tonne of waste to incineration

Unspecified
Thinned forest area
Thinning softwood

Transistor capsule
1 bus km

1 bus km

1 bus km

1 bus km

Crude oil

1 km of transportation

1 km of transportation

1 km of transportation

Treated oil
Electricity/Heat
ton

m3

Waste oil

Water

Thermal energy
Water

Tree plants
Chassi

Oil-sludge
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1997-03-01
1996-10

1996-10

1997-03-01

1999-01-25

2005

2009

2002-12-12

2001-01-31

1999

1997-05-01

1999

1996-10-01
1996-10-01
2001-01-31

1994-04-01

1996

2002-08-14

1994-02-24

2000-02-28

2002

2002

2002

2002

1996

2005

2005

2005

1999-04-15

1999-04-18

1994-03-01

1994-03-01

1999-04-15

1997-03-01

1994-02-24
2001

1999-04-20



693
694

695
696
697
698
699

700

701

702

703

704

705

706

707

708

709

710

711

712

713

714

715

716

717

718

719

720

721

722

723

724

725
726

727

728

Truck Halmstad to Goéteborg (Scrap)

Truck Halmstad to Goéteborg (Water-

sludge)

Truck Halmstad to SAKAB
Truck J6nkdping to Halmstad
Truck Reci Goteborg to Sévends
Truck tire production. ESA-DBP

Truck with semitrailer, max 42
tonnes, future

Truck with semitrailer, max 42
tonnes, manufactured after 1996
[Euro 2]

Truck with semitrailer, max 42
tonnes, manufactured before 1992
[Euro 0]

Truck with semitrailer, max 42
tonnes, manufactured between
1992 and 1995 [Euro1l]

Truck, long distance transportation

Truck, regional distribution

Truck, urban distribution

Turkey, electricity generation mix
1998

Turning of cast iron rings

Turning of steel bars into bearing
rollers

Turning of steel rings at SKFs site in
Goteborg

United Kingdom, electricity
generation mix 1998

United States, electricity generation
mix 1998

Unmodified natural gas vehicle
(NGV) operating on CNG with 15 %
hydrogen (HCNG-15). ESA-DBP

Unmodified natural gas vehicle
(NGV) operating on compressed
natural gas (CNG). ESA-DBP

Uranium ore extraction and
enrichment. ESA-DBP

Use of bearing at a paper mill

Use phase of train bearings - train
type 'Regina’. ESA-DBP

Use phase of train bearings - train
type 'X1". ESA-DBP

Use phase of train bearings - train
type 'X10". ESA-DBP

Wafer production, for photovoltaic
cells. ESA-DBP

Waste collection vehicle, diesel
driven. ESA-DBP

Waste collection vehicle, driven by
compressed natural gas. ESA-DBP

Waste collection vehicle, driven by
electricity and compressed natural
gas. ESA-DBP

Waste disposal

Waste disposal of building,
industrial and hazardous waste

Waste to energy plant

Waste treatment - incineration for
heat in cement kiln (SWEA CKN)

Waste treatment - incineration in
combined heat and power plant
(SWEA CHP)

Waste treatment - incineration in
heat only boiler plant (SWEA HOB)

Gate to gate
Gate to gate

Gate to gate
Gate to gate
Gate to gate
Gate to gate
Unit
operation
Unit
operation

Unit
operation

Unit
operation

Unit
operation
Unit
operation
Unit
operation
Unit
operation
Unit
operation
Unit
operation
Unit
operation
Unit
operation
Unit
operation
Gate to gate

Gate to gate

Gate to gate

Unit
operation

Gate to gate

Gate to gate

Gate to gate

Cradle to
gate

Cradle to
grave

Cradle to
grave

Cradle to
grave

Gate to gate
Gate to gate

Gate to gate

Gate to
grave

Gate to
grave

Gate to
grave

Scrap
Water-sludge

Oil-sludge
Waste oil
Scrap
Rubber tire
Cargo

Cargo

Cargo

Cargo

Cargo

Cargo

Cargo

Electricity

Guide ring
turned roller
turned steel rings
Electricity
Electricity

1 vehicle km

1 vehicle km

Enriched uranium
Bearing
2 axleboxes with bearings on a distance of 100

000km

2 axleboxes with bearings on a distance of 100
000km

2 axleboxes with bearings on a distance of 100
000km

wafer

one metric ton of collected waste

one metric ton of collected waste

one metric ton of collected waste

1996

ton

Heat
1 kg waste fraction to incineration in cement kiln

1 kg waste fraction to incineration in CHP plant

1 kg waste fraction to incineration in HOB plant
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1999-04-20
1999-04-20

1999-04-20
1999-04-20
1999-04-20
Unknown

1997-11-19

1997-11-19

1997-11-19

1997-11-19

1994-04-01

1994-04-01

1994-04-01

2001-01-31

02-12-31

02-12-31

02-12-31

2001-01-31

2001-01-31

2001/2002

2001/2002

1996

2002-12-01

2003

2003

2003

2006

2005

2005

2005

1996-03-01

1997-03-01

99-08-30
2013-03-18

2013-03-18

2013-03-18



729

730

731

732

733
734
735
736
737

738

739

740

741

742

743

744

745

746

747

748

Waste treatment - landfill (SWEA
LFL)

Waste treatment - reactor
composting (SWEA CPR)

Waste treatment - windrow
composting (SWEA CPW)

Vattenfall electricity production
system

Vessel Goéteborg to Halmstad
Vessel Halmstad to Slite
Vessel Loudden to Halmstad
Wheat cultivation. ESA-DBP

Wind electricity energy system,
EPD-version

Wind power plant with support
systems

Vinyl flooring. ESA-DBP

Virgin aluminium production

Virgin steel production

Wood chips fired plant (with stoker)
for heat and power production -
Large plant

Wood chips fired plant (with stoker)
for heat production - Small plant

Wood fired CFB plant for heat and
power production - Large plant

Wood fired CFB plant for heat
production - Small plant

Wood pellets fired plant for heat
and power production - Large plant

Wood pellets fired plant for heat
production - Small plant

Wool/polyamide covering of sofa.
ESA-DBP

Gate to
grave

Gate to
grave

Gate to
grave

Other

Gate to gate
Gate to gate
Gate to gate
Gate to gate

Cradle to
grave

Cradle to
gate

Cradle to
grave

Cradle to
gate

Cradle to
gate

Gate to gate

Gate to gate

Gate to gate

Gate to gate

Gate to gate

Gate to gate

Cradle to
grave

1 kg waste fraction to landfill

1 kg waste fraction to reactor composting
1 kg waste fraction to windrow composting
Electricity

Waste oil
Converted fuel oil
Waste oil

Wheat

Electricity

Electricity
Vinyl flooring
Aluminium
Steel

Heat

Heat
Heat
Heat
Heat

Heat

"The functional unit was: surface covering of a
3-seat sofa for private use during 10 years.” For

wool/PA fabric it is 5.27 kg per sofa.

2013-03-18

2013-03-18

2013-03-18

1996-12-01

1999-04-20
1999-04-20
1999-04-20
2005
1996-10

1996-12-01

1994

1996-05-01

1996-05-01

1999-08-30

1999-08-30

1999-08-30

1999-08-30

1999-08-30

1999-08-30

2004
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Table 2. Complete life cycle inventory datasets in the CPM LCA Database as of 2020-11-20. In alphabetical order.

SPINE LCI dataset: Other’ electronic components assembly

Administrative

Finished Y

Date Completed 2000-03-15
Copyright Ericsson
Availability Official

Technical System

Name

”Other” electronic components assembly

Functional Unit

One gram of "odd” (other) electronic component

Functional Unit Explanation

The motivation for choosing this functional unit is:

- Suitable unit to work with in an LCA of a private branch exchanges (a complicated telecom
product)

- Important component of the MD110 product system and many other electronic products.

DESIGN
These facts are based on Ericsson technical specification of the components.
-- Component manufacturer one --

Ericsson product number: RMD 994 002/1
Ericsson description: Push-button switch.

General: The push button switch is intended for keyboards and similar applications, where it
is mounted on a circuit board. The switch is available in a non-locking model only. PCB
thickness 1.6 mm.

Design general:

Material

Lower housing: PA 6.6 GV (Nylon)
Upper housing: PA 6.6 GV (Nylon)
Contact spring: Phosphorous bronze
Actuated stem: Acetal plastic
Surface treatment:

Contact area: 0,25e-6 m AuAg on Ni
Soldering terminals: SnPb on Ni

Dimensions

Height: 18.5 mm,

Length: 15,6 mm,

Width: 15,6 mm,

Terminal thickness: 2,54 mm
Weight: 1,584 g (Ericsson: 2 g)

-- Component manufacturer two --

Ericsson product number: RLE 113 500/1
Ericsson description: Loudspeaker.

General: Loudspeaker intended for panel mounting, with plastic frame. Diameter 50 mm.
Design general: Weight app. 47 g (Ericsson specification)

Material

Frame: Polystyrene (PS)
Membrane: Polycarbonate (PC)

Surface treatment: Soldering tags shall be pre-tinned

Dimensions:

Height: 50 mm (diameter)
Length: 22.6 mm

Width: 50 mm (diameter)
Terminal thickness: 0.5 mm
Weight: 6.8 g (acc. to CM2)

Process Type

Gate to gate
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Site

Not relevant

Sector

Manufacturing

Owner

Not relevant

Technical system description

This activity includes the final assembly of an “other” electronic component. The activity is
an average based on information acquired from two manufacturers. The model for the
component is based on systems for a toggle-switch and a loudspeaker. The description of
the process is supplied by both manufacturers and is assumed to be general for
manufacturing of other” electronics. The following process steps are included;

--Component manufacturer one--

Component manufacturer one assembles loudspeakers. The following steps are included:

. Voice coil winding

. System moulding

. Voice coil moulding

. Inserting tags

. Voice coil mounting

. Welding

. Glue application

. Membrane deepdrawing
. Inserting of membrane
10. Hardening of glue

11. Insert dustcap

12. Hardening of glue

13. Magenitzation

14. Acoustic test

15. Packing

OCONOOUANWERE

Detalis given about some steps:
1.Voice coil winding: Mechanized winding and baking of self-supporting coil

2. Voice coil moulding: The coil is covered with plastics together with the lead wires, then
connection of lead wires to coil wire by spark welding.

3. System moulding: The magnet system is moulded in plastic together with forming the
basket in one step

8. Membrane deepdrawing: The plastic membrane is manufactured at the line by a special
thermoforming machine

6. Welding: The tags are connected to the lead wires by resistance welding
7. Glue application: Usage of UVA- hardening glues
14. Acoustic test: 100% manual testing

--Component manufacturer two--

Component manufacturer two assembles toggle-switches. The following steps are included:

. Supply of punching material
. Punching of terminals

. Parts supply at automates

. Automated assy. incl. testing
. Packaging

. Final testing

. Shipment

NO A WNPRE

Details given:

- terminals are punched and the gold file is welded onto the parts within the same process
- assembly and testing is done on round assembly automate; no further work procedures
are required

System Boundaries

Nature Boundary

The emissions to air and ground have nature as recipient. Each parameter mentioned by
the component manufacturers has been studied. No parameter has deliberately been
disregarded when environmental impact has been studied. Included component
manufacturers have not specified the same parameters. In the cases where only one
manufacturer has stated a parameter this has been used. Emissions to water are not
included due to lack of data.
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Time Boundary

Geographical Boundary

Other Boundaries

Allocations

Systems Expansions

1998

The answer from the manufacturer arrived in 1998 and they measured in 1998. The
process technology used is most certainly the best available as the factories are located in
western Germany and Austria and the companies are well established.

The technical system for this model is limited to the factory where the production takes
place.
The manufacturers included in the average are located in Germany and Austria.

Delimitation’s to the system is the final step in the making of the “odd” electronic
component.

The model for the component is based on systems for a toggle-switch and a loudspeaker.
The production of the subparts (e.g. for the switch socket, cover, actuator and springs) of
the switch is not included in this model. The transportation of them to the factory is not
included. For interested parties who wish to include the transport figures given from the
manufacturers, can find the figures in the section Applicability.

The manufacturers have not described how the allocation has been made.
We did not decide or have any suggestions on how the manufacturer should allocate in their
factory.

None.

Flow Data

General Activity QMetaData

Date Conceived

Data Type
Represents
Method

Literature Reference

Notes

Flow Table and Specific Meta
QMetaData

Date concieved: 1998

Data type: Derived, unspecified
Method: CM1: (340 mg + 228 mg) /
1584 mg = 0.358 g/g (In contact
bracket and moving blade
respectively) CM2: 300 mg/6854,8 mg
= 0.044 g/g (CM1+CM2)/2 = 0.201 g
brass/g other electronic component
This is an average value based on two
answers.

Date concieved: 1998

Data type: Derived, unspecified
Method: CM2: 3.5 mg/6854.8 mg =
0.00051 g/g (Packaging material used
by CM2) This is not an average value
and the figure is based only on one
answer.

Date concieved: 1998

Data type: Derived, unspecified
Method: CM2: 0.75 mg/6854.8 mg =
0.0001094 g/g This is not an average
value and the figure is based only on
one answer.

Date concieved: 1998

Data type: Derived, unspecified
Method: CM2: 170 mg/6854.8 mg =
0.024 g/g (In ceramic magnet) This is
not an average value and the figure is
based only on one answer.

1998

Derived, unspecified

The calculation for all flows is done like this: First the amount of each flow per functional
unit is calculated then each unique flow is summed and divided by the number of answers.
This gives the average values for each flow. Definition of variables: CMn: Component
manufacturer number n. Myn: Materials, emission, waste, energy (y) given in component
answer n. ACyn: Amount of material y in component, expressed in mg (or similar) by
component manufacturer n Wn: Weight of one piece of component, expressed in mg (or
similar) by component manufacturer n. Nyn: The flow y expressed per functional unit from
manufacturer n. Step 1. For CM1 sum AC1+..+.ACn Step 2: The sum AC11+..+.ACyn = W1
Step 3: Divide all flows between M11...M1n by W1 --> N11...N1n Step 4: Repeat Step 1 to
3 for all component manufacturers and for each flow. Step 5: Sum N1n+..Nyn and divide by
the number of terms for each unique flow.( material input, emission etc.) An average
calculation like above of up to three answers was made.

Two answers from one loudspeaker manufacturer and one push-button switch manufacturer
manufacturers make up this LCI model.

None

Data

Direction FlowType Substance Quantity Min|Max Unit Environment Geography

Input Refined Brass 0.201 g Technosphere
resource

Input Refined Cardboard 0.00051 g Technosphere
resource

Input Refined Cd 0.0001094 g Technosphere
resource

Input Refined Ceramic 0.024 g Technosphere
resource
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Date concieved: 1998

Data type: Derived, unspecified
Method: CM2: 155mg /6854.8 mg =
0.023 g/g This is not an average value
and the figure is based only on one
answer.

Input

Refined
resource

Copper

0.023

Technosphere

Date concieved: 1998

Data type: Derived, unspecified
Method: CM1: 1 mg/ 1584 mg =
0.00063 g/g (In wire as Ni, AuAg
alloyed) This is not an average value
and the figure is based only on one
answer.

Input

Refined
resource

Cu alloy

0.00063

Technosphere

Date concieved: 1998

Data type: Derived, unspecified
Method: Loudspeaker manufacturer,
CM2, states a use of 10 mg ink for one
loudspeaker ("other” component)
which weighs 6,8548 grams. Hence,
10e-3/6,8548 = 1,46e-3 g /g other
This is not an average value and the
figure is based only on one answer.

Input

Refined
resource

Dyes

0.00146

Technosphere

Date concieved: 1998

Data type: Derived, unspecified
Method: Loudspeaker manufacturer,
CM2, states an electricty consumption
of 71 Wh for one loudspeaker (other”
component) which weighs 6,8548
grams. Hence, 71/6,8548 = 10,357
Wh /g other Switch manufacturer,
CM1, states an electricty consumption
of 15,2 kJ for one switch ("other”
component) which weighs 1,584
grams. 1 Wh = 3,6 kJ Hence,
15,2/(3,6*1,584) = 2,665 Wh /g other
Average value: (10,357 Wh /g other +
2,665 Wh /g other)/2 = 6,51 Wh/g
This is an average value and the figure
is based on two answers.

Input

Refined
resource

Electricity

6.51

Wh

Technosphere

Date concieved: 1998

Data type: Derived, unspecified
Method: CM2: 100 mg/6854.8 mg =
0.0146 g/g (UV-Glue) This is not an
average value and the figure is based
only on one answer.

Input

Refined
resource

Glue

0.0146

Technosphere

Date concieved: 1998

Data type: Derived, unspecified
Method: Switch manufacturer, CM1,
states a use of hydrogen of 0,00002
mg for one switch ("other”
component) which weighs 1,585
grams. Hence, 0,00002e-3/1,585 =
1,26e-8 g/g other This is not an
average value and the figure is based
only on one answer.

Input

Refined
resource

Hydrogen

1.26E-08

Technosphere

Date concieved: 1998

Data type: Derived, unspecified
Method: CM1: 0.0032 mg/ 1584 mg =
2.02e-6 g/g (Oil, punching) This is not
an average value and the figure is
based only on one answer.

Input

Refined
resource

Oil

2.02E-06

Technosphere

Date concieved: 1998

Data type: Derived, unspecified
Method: Switch manufacturer, CM1,
states a use of solvent of 0,0004 mg
for one switch (’other” component)
which weighs 1,585 grams. Hence,
0,0004e-3/1,585 = 2,52e-7 g/g other
This is not an average value and the
figure is based only on one answer.

Input

Refined
resource

Oxygen

2.52E-07

Technosphere

Date concieved: 1998

Data type: Derived, unspecified
Method: CM2: 1200 mg/6854.8 mg =
0.175 g/g This is not an average value
and the figure is based only on one
answer.

Input

Refined
resource

PC

0.175

Technosphere

Date concieved: 1998

Data type: Derived, unspecified
Method: CM2: 15 mg/6854.8 mg =
0.00218 g/g This is not an average
value and the figure is based only on
one answer.

Input

Refined
resource

Poly(butylene
terephthalate)

0.00218

Technosphere
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Date concieved: 1998

Data type: Derived, unspecified
Method: CM1: 260 mg / 1584 mg =
0.164 g/g (In actuator) This is not an
average value and the figure is based
only on one answer.

Input

Refined
resource

Polyacetal

0.164

Technosphere

Date concieved: 1998

Data type: Derived, unspecified
Method: CM1: (687 mg + 374 mg) /
1584 mg = 0.669 g/g (In socket and
cover respectively) CM2: 170
mg/6854,8 mg = 0.024 g/g
(CM1+CM2)/2 = 0.347 g PA/g other
electronic component This is an
average value based on two answers.

Input

Refined
resource

Polyamides

0.347

Technosphere

Date concieved: 1998

Data type: Derived, unspecified
Method: CM2: 6500 mg/6854.8 mg =
0.948 g/g This is not an average value
and the figure is based only on one
answer.

Input

Refined
resource

Polystyrene

0.948

Technosphere

Date concieved: 1998

Data type: Derived, unspecified
Method: CM2: 1 mg/6854.8 mg =
0.000146 g/g This is not an average
value and the figure is based only on
one answer.

Input

Refined
resource

Sn/Pb plating

0.000146

Technosphere

Date concieved: 1998

Data type: Derived, unspecified
Method: Switch manufacturer, CM1,
states a use of solvent of 0,04 mg for
one switch (other” component) which
weighs 1,585 grams. Hence, 0,04e-
3/1,585 = 2,52e-5 g/g other This is
not an average value and the figure is
based only on one answer.

Input

Refined
resource

Solvent

0.0000252

Technosphere

Date concieved: 1998

Data type: Derived, unspecified
Method: CM1: 64 mg / 1584 mg =
0.04 g/g (In spring as CrNi steel) CM2:
220 mg/6854,8 mg = 0.032 g/g
(CM1+CM2)/2 = 0.036 g stainless
steel/g other electronic component
This is an average value based on two
answers.

Input

Refined
resource

Stainless steel

0.036

Technosphere

Date concieved: 1998

Data type: Derived, unspecified
Method: Loudspeaker manufacturer,
CM2, states an emission to soil of 3
mg brass for one loudspeaker ("other”
component) which weighs 6,8548
grams. Hence, 3e-3/6,8548 = 4,38e-4
g brass/g other This is not an average
value and the figure is based only on
one answer.

Literature: Answer from one
manufacturer

Output

Emission

Brass

0.000438

Ground

Date concieved: 1998

Data type: Derived, unspecified
Method: Loudspeaker manufacturer,
CM2, states an emission to soil of
0,003 mg cadmium for one
loudspeaker ("other” component)
which weighs 6,8548 grams. Hence,
3e-6/6,8548 = 4,38e-7 g /g other This
is not an average value and the figure
is based only on one answer.

Output

Emission

Cd

4.38E-07

Ground

Date concieved: 1998

Data type: Derived, unspecified
Method: Loudspeaker manufacturer,
CM2, states an emission to soil of 1,7
mg ceramic magnet for one
loudspeaker ("other” component)
which weighs 6,8548 grams. Hence,
1,7e-3/6,8548 = 2,48e-4 g/g other
This is not an average value and the
figure is based only on one answer.

Output

Emission

Ceramic

0.00025

Ground

Date concieved: 1998

Data type: Derived, unspecified
Method: Switch manufacturer, CM1,
states an emission to air of 0,003 mg
for one switch (’other” component)

Output

Emission

co

1.89E-06

Air
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which weighs 1,585 grams. Hence,
3e-6/1,585 = 1,89e-6 g/g other This is
not an average value and the figure is
based only on one answer.

Date concieved: 1998

Data type: Derived, unspecified
Method: Loudspeaker manufacturer,
CM2, states an emission to soil of 1,45
mg copper for one loudspeaker
(’other” component) which weighs
6,8548 grams. Hence, 1,45e-3/6,8548
= 2,12e-4 g brass/g other This is not
an average value and the figure is
based only on one answer.

Output

Emission |Cu

0.000212

Ground

Date concieved: 1998

Data type: Derived, unspecified
Method: Loudspeaker manufacturer,
CM2, states an emission to soil of 1,00
mg acrylatic glue for one loudspeaker
(’other” component) which weighs
6,8548 grams. Hence, 1,00e-3/6,8548
= 1,46e-4 g /g other This is not an
average value and the figure is based
only on one answer.

Output

Emission |Glue, acrylatic

0.000146

Ground

Date concieved: 1998

Data type: Derived, unspecified
Method: Switch manufacturer, CM1,
states an emission to air of 0,0003 mg
for one switch (other” component)
which weighs 1,585 grams. Hence,
le-7/1,585 =6,31e-8 g/g other This is
not an average value and the figure is
based only on one answer.

Output

Emission |Ozone

6.31E-08

Air

Date concieved: 1998

Data type: Derived, unspecified
Method: Loudspeaker manufacturer,
CM2, states an emission to soil of 3,00
mg PC for one loudspeaker (’other”
component) which weighs 6,8548
grams. Hence, 3,00e-3/6,8548 =
4,38e-4 g /g other This is not an
average value and the figure is based
only on one answer.

Output

Emission |PC

0.000438

Ground

Date concieved: 1998

Data type: Derived, unspecified
Method: Loudspeaker manufacturer,
CM2, states an emission to soil of 0,15
mg polyester for one loudspeaker
("other” component) which weighs
6,8548 grams. Hence, 0,15e-3/6,8548
= 2,19e-5 g /g other This is not an
average value and the figure is based
only on one answer.

Output

Poly(butylene

Emission terephthalate)

0.000022

Ground

Date concieved: 1998

Data type: Derived, unspecified
Method: Loudspeaker manufacturer,
CM2, states an emission to soil of 1,00
mg PA for one loudspeaker ("other”
component) which weighs 6,8548
grams. Hence, 1,00e-3/6,8548 =
1,46e-4 g /g other This is not an
average value and the figure is based
only on one answer.

Output

Emission |Polyamides

0.000146

Ground

Date concieved: 1998

Data type: Derived, unspecified
Method: Loudspeaker manufacturer
states, CM2, an emission to soil of
1,00 mg PS for one loudspeaker
(’other” component) which weighs
6,8548 grams. Hence, 5,5e-3/6,8548
= 8,02e-4 g /g other This is not an
average value and the figure is based
only on one answer.

Output

Emission |Polystyrene

0.0008

Ground

Date concieved: 1998

Data type: Derived, unspecified
Method: Loudspeaker manufacturer,
CM2, states an emission to soil of 0,01
mg tin/lead for one loudspeaker
("other” component) which weighs
6,8548 grams. Hence, 0,01e-3/6,8548
= 1,46e-6 g /g other This is not an
average value and the figure is based

Output

SnPb30

Emission .
plating

1.46E-06

Ground
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only on one answer.

Date concieved: 1998

Data type: Derived, unspecified
Method: Loudspeaker manufacturer,
CM2, states an emission to soil of 2,2
mg steel for one loudspeaker ("other”
component) which weighs 6,8548
grams. Hence, 2,2e-3/6,8548 =
3,2e-4 g /g other This is not an
average value and the figure is based
only on one answer.

Output

Emission

Steel

0.00032

Ground

Date concieved: 1999

Data type: Derived, unspecified
Method: Other electronic components
= Life Cycle Inventory model for
production of one gram of other
components (applicable to
telecommunication equipment).
”Other” components are components
that can not be fitted into these
groups: 1. Display units and indicators
2. Diodes 3. Microcircuits, oscillators,
quartz crystal units and delay lines (2
models) 4. Transistors and opto
couplers (2 models) 5. Connectors and
holders 6. Cables 7. Relays 8.
Transformers and inductors 9.
Potentiometers 10. Resistors, varistors
and thermistors; hole mounted devices
11. Resistors; surface mounted
devices 12. Resistor networks 13.
Capacitors and filters; hole mounted
devices 14. Capacitors; surface
mounted devices 15. Printed boards

Output

Product

Other
electronic
components

Technosphere

Date concieved: 1998

Data type: Derived, unspecified
Method: CM2: 0.45 mg/6854.8 mg =
6.56e-5 g/g This is not an average
value and the figure is based only on
one answer.

Notes: 100 % by mass is recycled.
Consists of a copper alloy.

Output

Residue

Cd

0.0000656

Technosphere

Date concieved: 1998

Data type: Derived, unspecified
Method: CM2: 10 mg /6854.8 mg =
0.00146 g/g This is not an average
value and the figure is based only on
one answer.

Notes: 100 % by mass is recycled.

Output

Residue

Cu

0.00146

Technosphere

Date concieved: 1998

Data type: Derived, unspecified
Method: CM1: 369 mg/ 1584 mg =
0.232 g/g This is not an average value
and the figure is based only on one
answer.

Notes: 100 % by mass is recycled

Output

Residue

Metals

0.232

Technosphere

Date concieved: 1998

Data type: Derived, unspecified
Method: CM1: 0.0013 mg/ 1584 mg =
8.2e-7 g/g (Oil, hydraulic) This is not
an average value and the figure is
based only on one answer.

Notes: 77 % by mass is recycled.

Output

Residue

QOil

8.2E-07

Technosphere

Date concieved: 1998

Data type: Derived, unspecified
Method: CM2: 900 mg/6854.8 mg =
0.131 g/g This is not an average value
and the figure is based only on one
answer.

Notes: PC-film

Output

Residue

PC

0.131

Technosphere

Date concieved: 1998

Data type: Derived, unspecified
Method: CM2: 70 mg/6854.8 mg =
0.01 g/g This is not an average value
and the figure is based only on one
answer.

Output

Residue

Polyamides

0.01

Technosphere

Date concieved: 1998

Data type: Derived, unspecified
Method: CM2: 1000 mg/6854.8 mg =
0.146 g/g This is not an average value
and the figure is based only on one
answer.

Output

Residue

Polystyrene

0.146

Technosphere
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Notes: 100 % by mass is recycled.

Date concieved: 1998

Data type: Derived, unspecified
Method: CM1: 0.04 mg/ 1584 mg =
2.52e-5 g/g This is not an average
value and the figure is based only on
one answer.

Notes: 90 % by mass is recycled

Output Residue Solvent 0.0000252 Technosphere

About Inventory

Publication

Not available

Data documented by: Anders Andrae, Ericsson Business Networks AB

Documentation reviewed by: Ann-Christin Palsson, CPM, Chalmers University of Technology

Intended User

The intended use for this LCI

General Purpose

The general purpose with this LCI model was for application in a LCA project at Ericsson
Business Networks.

The main goal of the study is;

to compare the potential environmental impacts associated with an old (BC 8) and a new
model (BC 10) of a private branch exchange (PBX) system, namely the MD110 system, and
an

additional objective is to include comparisons between different stages of the life cycle (e.g.
manufacturing, use and end of life) of the system.

The system, PBX MD110, is designed, developed and delivered by Ericsson Enterprise
Systems AB.

Life-Cycle Assessment methodology (following the 1SO14040 standards for LCAs) will be
used to determine the environmental impacts.

The main purpose of the study for Ericsson is;

- to learn, test and evaluate the LCA-methodology as a tool for assessing environmental
improvement options in the product design process, and to make up concrete product
guidelines regarding design for environment (DfE) and

- to evaluate environmental aspects in new design.

The relative importance for different life cycle stages may also be an important input in the
internal work with an Environmental Management System for Ericsson Enterprise Systems.

Another purpose of the study is;

to collect and qualify data from suppliers and literature in order to build up a database for
this and future LCA activities and

within the project, it is also intended to analyse the possibilities to use the study as a base
for future work regarding a type 11l ecolabeling project within Ericsson.

The intended audience of the report from the project is;
Ericsson’s personnel: project management, system management, design, marketing and
sales organisation, and thus also (in an extracted version) the Ericsson customers.

Detailed Purpose

Map an "other” electronic component process from an environmental standpoint in a
structured procedure. The purpose of the project was to collect resource consumption data
and emission data connected with the final assembly of "other” electronics and resembling
components in our telecom products. Examples of odd electronic components are
microphones, loudspeakers, batteries, antennas, switches, floopy disks, footpedals,
headsets, fuses and circuit breakers.

The usage for this set of data is life cycle assessments where "odd” electronics are part of
the studied system.

Note: This model is one of in total eighteen models compiled at Ericsson, describing 16
component groups in the PBX.

The division into component groups is based on structural resemblance, electrical function
and material contents of the different components.

Below is a list of the component groups and corresponding models that have been compiled:
1. Cables - Model: Cable assembly

2. Capacitors and filters; hole mounted devices - Model: Capacitor for hole mounting
assembly

3. Capacitors; surface mounted devices - Model: Capacitor for surface mounting assembly
4. Connectors and holders - Model: Connector assembly

5. Diodes - Model: Diode wafer production and assembly
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6. Display units and indicators - Model: Liquid crystal display assembly

7. Microcircuits, oscillators, quartz crystal units and delay lines (2 models) - Models: 1.
Integrated circuit capsule assembly and 2. Si wafer production and Si wafer processing for
integrated circuits (these models are interlinked)

8. Other - Model: "Other” electronic component assembly

9. Potentiometers - Model: Potentiometer assembly

10. Printed boards - Model: Printed board assembly

11. Relays - Model: Relay assembly

12. Resistor networks - Model: Resistor network assembly

13. Resistors, varistors and thermistors; hole mounted devices - Model: Resistor for hole
mounting assembly

14. Resistors; surface mounted devices - Model: Resistor for surface mounting assembly
15. Transformers and inductors - Model: Inductor assembly

16. Transistors and opto couplers (2 models) - Models: 1. Transistor assembly and 2. Si
wafer production and Si wafer processing for transistors (these models are interlinked)

Commissioner - Ericsson .

Practitioner Andrae, Anders - Ericsson Business Networks AB Augustendalsvagen 21 S-131 89 Stockholm
Office: Nacka Strand .

Reviewer Palsson, Ann-Christin - CPM Chalmers University of Technology S-412 96 Goéteborg Sweden

Applicability This set of data can be applied to "other” electronic components in electronic equipment if

you know how much the components weigh. See Functional Unit Explanation for a
description of what is included in "other” electronic component. Generally, "Other”
components are components that can not be fitted into these groups:

. Transformers and inductors

. Potentiometers

10. Resistors, varistors and thermistors; hole mounted devices
11. Resistors; surface mounted devices

12. Resistor networks

13. Capacitors and filters; hole mounted devices

14. Capacitors; surface mounted devices

15. Printed boards

1. Display units and indicators

2. Diodes

3. Microcircuits, oscillators, quartz crystal units and delay lines (2 models)
4. Transistors and opto couplers (2 models)

5. Connectors and holders

6. Cables

7. Relays

8

9

Examples of other electronic components are microphones, loudspeakers, batteries,
antennas, switches, floopy disks, footpedals, headsets, fuses and circuit breakers.
-- Transports. --

Here follows a more detailed description of transports of materials and components to the
respective manufacturer factories. These transports are not included in the model.

CM1 = Component manufacturer one

The calculation for all modes of transport is done like this: First the

total transportation work per functional unit is calculated for each

included component manufacturer. Then the total transportation is summed and
divided by the number of included component manufacturers. This gives the
average value for transportation by each mode of transport.

-- Truck transportation: --

Component manufacturer one (CM1):

Weight of component: 1.584 g

Socket with weight 0.687g is transported 90 km by truck, i.e. 0.687 g * 90 km
Cover 0.374*110, Actuator 0.260*110 and Spring 0.064*280

The total transportation work is calculated as follows: the weight of the materials and
components multiplied by distance divided by the weight of the component. This gives:

149,49 gkm /1,584 g = 94,375 gkm /g other
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Component manufacturer two (CM2):
Weight of component: 6.8548 g

Steel 0.22 g * 1200 km

Ceramic (Magnet) 0.17*1200 km
Polystyrene 7*800,

Polyamide 0.17*20,

PC-film 1.2*1000

Brass (tag) 0.3*1100

UV-Glue 0.1*500

Cardboard (packing) 0.0035*15

Ink 0.01*20

Coil wire 0.15*200

Lead wire 0.005*20

This gives:

7680.3525 gkm /6,8548 g = 1120.43 gkm /g other

This gives the average total transportation work by truck for CM1 and CM2:
(CM1+CM2)/2 = 607.41 gkm/g

-- Airplane transportation: --
Component manufacturer two (CM2):
Weight of component: 6.8548 g

Mylar (cap) 0.015*10000 km

Mylar is a polyester plastic material.
This gives:

150 gkm/6.8548 g = 21.88 gkm/g other
-- Boat transportation: --

Component manufacturer two (CM2):
Weight of component: 6.8548 g

Steel 0.22 g * 10000 km
Ceramic (Magnet) 0.17*10000 km

This gives:

3900 gkm/6.8548 g = 568.94 gkm/g other

About Data

The data is based on information from one German and one Austrian manufacturer. The
information was gathered using a life cycle inventory questionnaire.

All flows are not average values and where there were only one manufacturer stating a
certain flow, this one was chosen in the model.

Of the flows about little more than 90 % are not average values. The flows for Energy input
of Electricity, Raw material input of Brass, PA and Stainless Steel are average values.

In specific QMetaData for each flow, we have indicated specifically for each flow how many
manufacturers have been included.

The figures in the original answer from the manufacturers should all have a special tag
telling if the value has been calculated, measured or estimated or a combination of two or
three of them. Ericsson specifically told the manufacturers to do so.

The result is that approximately 57 % of the flows used in all manufacturers answers were
only calculated, 7 % were only estimated, 36 % were only measured.

The outline of the LCI data questionnaire that was used in the inventory follows below. No
limitations or specifications were set for which substances they had to account

-- LCI data questionnaire --

Transport description:

Material type, Used weight of Material (g)/functional unit, Transport by road of Material (km),
Transport by boat of Material (km), Transport by rail of Material (km).

We here only asked for flows exceeded 2% by weight of the material declaration of the
component.

Additional information was also asked for and here some manufacturers mentioned they had
aeroplane transport instead of some of the other transport modes.

Process description.
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Description of the entire production at the plant/site and a technical description of the plant
production.

Description of the production line of the studied product. Flow chart of process steps for
production of the studied product. Technical description of the production line. A very short
description of each unit operation.

Data quality. For every figure you give, give an account on how you gathered it. C =
calculated, E = estimated, M = measured.

General LCA-related information on the production system (Allocation procedures, system
boundaries, etc.).

Additional information. (E.g. planned changes in production rate)

Material, components and natural resource input, etc. We told them to express data in
amount per functional unit.

Name of material, component or resource. Used amount (mg). Amount In Product (mg).
Additional information

Energy-ware input

Energy -ware source. Quantity/functional unit. Unit.

Energy-ware supplier, production sites (address). Suppliers of transport (address). Additional
information.

Emissions.

Emissions to air. Indicate whether emissions from energy use are included in the data.
Name of emission to air. Emission to air/functional unit (mg). Additional information.

Emissions to water. Indicate if data describes emissions going to external purification plant or
directly to recipient.
Name of emission to water. Emission to water/functional unit (mg). Additional information.

Emissions to soil.
Name of emission to soil. Emission to soil/functional unit (mg). Additional information.

Waste.
Name of waste. Waste/functional unit (mg). Recycled/functional unit (mg). Additional
information.

Notes

SPINE Data Report © SLC, Chalmers University of Technology, 2020 SLC - the Swedish life cycle center

SPINE LCI dataset: Air-and-water air conditioning system. ESA-DBP

Administrative

Finished

Y

Date Completed

2007

Copyright

Environmental Systems Analysis, Chalmers Univ. of Technology

Availability

Public

Technical System

Name

Air-and-water air conditioning system. ESA-DBP

Functional Unit

Treatment and the distribution of totally 34 m3/s airflow for 17000 m2 landscape office
area, when the cooling loads are totally 1189 MWh/year.

Functional Unit Explanation

For the whole building, four air-handling units of similar size are designed for the offices,
and two smaller air handling units for the technical equipment and services. The data are
valid for 1 year.

Process Type

Cradle to gate

Site Unknown
Sector Goods and services for households
Owner Unknown
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Technical system description

Schematics of the system can be found in the reference report (see 'Publication’).

Excerpt from the report, see 'Publication’:

”In the late 1980s, usage of air-and-water systems became as common as that of all-air
systems. These systems may demand more materials owing to the distribution systems for
two cooling agents: air and water. (...) Besides the air handling unit and chiller, the
distribution systems for air, i.e. air ducts etc., and water, i.e. pipes and supply air beams
etc., are also included.

(...) The six storeyed building, with an office area of 17000m2, is situated in the south-west
of Sweden, in Gothenburg. Besides offices, the building contains also conference area,
canteen and the place for the technical equipment. For the LCA study, however all storeys
are assumed to be similar. A storey (ca 2850 m2) consists of an office landscape area that is
divided into work places (each of 12 m2). The internal loads during the workday
(8.00-17.00) are estimated to 37 W/m2, comprising 15 W/m2 for lighting, 13 W/m2 for
computerised equipment, and 9 W/m2 for occupants. The air temperature in offices during
the summer varies between 23.5-25-5 °C.

(...) The function of the AC system is to assure that the requirements for the thermal
comfort in offices will be achieved. (...) For the whole building, four air-handling units of
similar size are designed for the offices, and two smaller air-handling units for the technical
equipment and services. (...) To achieve the predicted thermal climate in offices, the AC
system is supplying an airflow of 2.3 I/s.m2 at 17° C. The airflow is distributed partly by
SATD, and party by SAB, which are additionally cooled by water at 7°C.”

Main assumptions made for this study are (NB: based on the comparative table): air-and-
water; vapour compression technique of cooling; constant airflow, reduced during the night;
air-conditioning system; life cycle phases: production, user; office area: 17000 m2; total
airflow: 34m3/s; supply air temperature: 17°C, exhaust air temperature 25°C; internal heat
loads 37 W/m3; cooling loads: 1189 MWh/year; operating time: 8760 h/year, SFP: 2.5
kW/(m3/s), life span: 15 years.

This process is included in the system described in:

Heikkila K. (2007). Environmental Assessment of Air-conditioning Systems. Design
Considerations for Swedish Conditions. Report no. D 2007:2, Department of Building
Services Engineering, Chalmers University of Technology. Gothenburg, Sweden.

Link to PDF:
http://cpmdatabase.cpm.chalmers.se/DataReferences/Heikkila_et_al 2007

Other processes in the CPM Database also included in the above publication:

- Bore-hole based air-conditioning system. ESA-DBP

- Air-conditioning system. ESA-DBP

- All-air air handling unit with a cooling coil and vapour compression chiller with a
refrigerant. ESA-DBP

- All-air desiccant cooling air handling unit. ESA-DBP

- Operation on desiccant cooling system - a technology in air conditioning. ESA-DBP

- Operation on vapour compression cooling system - a technology in air conditioning. ESA-
DBP

System Boundaries

Nature Boundary

Time Boundary
Geographical Boundary

Other Boundaries

In the study production of the materials and the use phase are considered. The inventory
analysis included parameters describing resource use and emissions to air and water.

2001
Goteborg, Sweden

Main assumptions made for this study are (NB: based on the comparative table): air-and-
water; vapour compression technique of cooling; constant airflow, reduced during the
night; air-conditioning system; life cycle phases: production, user; office area: 17000 m2;
total airflow: 34m3/s; supply air temperature: 17°C, exhaust air temperature 25°C;
internal heat loads 37 W/m3; cooling loads: 1189 MWh/year; operating time: 8760 h/year,
SFP: 2.5 kW/(m3/s), life span: 15 years.

Excerpt from the report, see 'Publication’:

“Air handling units for technical equipment are excluded from the calculations.

(...) In this study, net amounts of raw material in each specific component of the AC system
system are included. Manufacturing processes of components, as well as wastes related to
these processes, are excluded from the study. Moreover, all transports of materials and
components between the different places of their production and assembly of the AC
system are assumed to be comparable apart from its type, and therefore excluded from the
study. Minor materials, whose weight is represented by less than 1% of the total weight of
a component, are excluded from calculations as their impact is neglected campared to the
whole AC system and its use. Furthermore, the ducts of the cooling medium and the pumps
in the vapour compressor chiller, as well as the brine ducts connecting the vapour
compressor chiller with the cooling coil in the air handling unit (...) are not included.
Impacts of air dampers and silencers in the air distribution system are assumed to be
comparable with impact of air ducts. Various types of valves in the water distribution
system are assumed to have the same environmental performance as the ducts. Material
amounts of branch ducts of both distribution systems, air and water, are neglected as they
are small compared to the material amounts of the whole AC system.

Environmental impacts of the refrigerant of the vapour compressor chiller are calculated
only as emission due to missing inventory data for the manufacturing processes. The
disposal phase of the life cycle of the system is not inlcuded in the study, because of the
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uncertainty of a possible waste scenario that can not be affected by designers at the design
stage.”

Allocations

Unknown

Systems Expansions

Not applicable

Flow Data

General Activity QMetaData

Date Conceived 2001

Data Type Derived, unspecified

Represents See 'Function’

Method Excerpt from the report, see 'Publication’: ”"The study is based on regular documentation,

such as calculations and drawings, at an early stage of the design process. (...) The
inventory data for materials used in the AC system was compiled using a software
application EPS Design System 4.”

Literature Reference

Heikkila K. (2007). Environmental Assessment of Air-conditioning Systems. Design
Considerations for Swedish Conditions. Report no. D 2007:2, Department of Building
Services Engineering, Chalmers University of Technology. Gothenburg, Sweden. Link to PDF:
http://www.cpm.chalmers.se/CPMDatabase/DataReferences/Heikkila_et_al_2007

Notes

NB: note that the data relate only to production of materials and the use phase.

Flow Table and Specific Meta Data
QMetaData Direction |FlowType | Substance Quantity |Min [Max |Unit |Environment Geography
Input Resource Aluminium ore 3.31E+03 kg Ground Sweden
Input Resource Chromium ore 1.64E+01 kg Ground Sweden
Input Resource Coal in ground 3.76E+06 kg Ground Sweden
Input Resource Copper ore 3.72E+03 kg Ground Sweden
Input Resource Iron ore 4.91E+04 kg Ground Sweden
Input Resource Molybdenum ore 7.00E-01 kg Ground Sweden
Input Resource Nickel ore 7.30E+00 kg Ground Sweden
Input Resource Oil in the ground 5.40E+05 kg Ground Sweden
Input Resource Zinc ore 3.45E+02 kg Ground Sweden
Output Emission BOD 6.00E-02 kg Water Sweden
Output Emission CH4 3.96E+03 kg Air Sweden
Output Emission CO 2.39E+02, kg Air Sweden
Output Emission CcO2 1.17E+07 kg Air Sweden
Output Emission COD 1.55E+01 kg Water Sweden
Output Emission Dust 5.18E+01 kg Water Sweden
Output Emission Formaldehyde 1.15E+01 kg Air Sweden
Output Emission HFC-125 1.36E+02 kg Air Sweden
Output Emission HFC-32 1.36E+02 kg Air Sweden
Output Emission N20 7.00E-03 kg Air Sweden
Output Emission NMVOC 9.23E+01 kg Air Sweden
Output Emission NOXx 2.60E+04 kg Air Sweden
Output Emission N-tot 6.00E-01 kg Water Sweden
Output Emission PAH 2.00E-01 kg Air Sweden
Output Emission P-tot 6.00E-02 kg Water Sweden
Output Emission SOx 8.44E+04 kg Air Sweden

About Inventory

Publication

Heikkila K. (2007). Environmental Assessment of Air-conditioning Systems. Design
Considerations for Swedish Conditions. Report no. D 2007:2, Department of Building
Services Engineering, Chalmers University of Technology. Gothenburg, Sweden.

Link to PDF:
http://cpmdatabase.cpm.chalmers.se/DataReferences/Heikkila_et_al_ 2007

Intended User

LCA practitioner

General Purpose

Excerpt from the report, see 'Publication’:

”An objective of this work was that it should lead to an increased knowledge of how to work
with environmental issues related to air-conditioning systems for office buildings and to a
greater awareness of the environmental loads related to these systems.

(...) The objectives of this thesis are to:

- describe how the environmental performance of air-conditioning systems can be assessed
and evaluated at the design stage. The focus is on the application of existing methods for
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environmental assessment of these systems.

- identify and discuss the major sources of the environmental impacts and give some
general recommendations as to how to design air-conditioning systems to improve their
environmental performance.

- outline possible key performance indicators (KPI) for the environmental performance of
the most common types of air-conditioning systems.”

Detailed Purpose

Excerpt from the report, see 'Publication’:

“"The primary task in this case study is to account for the environmental performance of the
designed system to the customer.

(...) The results are intended for an internal usage in the company designing the AC
system.”

Commissioner

Unknown - .

Practitioner

Katarina Heikkila - .

Reviewer Jan-Olof Dalenback, Torbjérn Lindholm, - Building Services Engineering, Energy and
Environment, Chalmers University of Technology
Applicability For applicability for the process see 'Technical System’ and 'System Boundaries’ above
About Data ESA database project.
Years 2009-2011.
Administrating organization: Chalmers University of Technology, Department of
Environmental Systems Analysis.
Financier: The Swedish Research Council (Vetenskapsradet)
Data documentor: Katarzyna Iwanek assisted by Filippa Fuhrman (ESA) and Johan Tivander
(ESA).
Review committee for imported data: Johan Tivander (ESA), Emma Rex (CPM, Center for
environmental assessment of Product and Material Systems), Bengt Steen (ESA), Anne-
Marie Tillman (ESA).
Notes For more information and the comparison with the other systems see the report.

The reference report is a thesis for the degree of doctor. As a part of it, seven papers are
included. Paper 11l "Evaluation of environmental impacts of air-conditioning systems at the
design stage” relates to the analysis of air-and-water system. The function and other
information was taken from the mentioned Paper Ill. Inventory data come from the main
part of the report.

SPINE Data Report © SLC, Chalmers University of Technology, 2020 SLC - the Swedish life cycle center

SPINE LCI dataset: Airbag’s can production. Autoliv ESA-DBP

Administrative

Finished

Y

Date Completed

2010-07-08

Copyright

Environmental Systems Analysis, Chalmers Univ. of Technology

Availability

Public

Technical System

Name

Airbag’s can production. Autoliv ESA-DBP

Functional Unit

1 unit of can

Functional Unit Explanation

1 can weighs 240 grams while the whole airbag weighs 1.56 kg

Process Type

Gate to gate

Site Unknown
Sector Manufacturing
Owner Unknown

Technical system description

The can is a part of the airbag produced by Autoliv which is a construction frame for the rest
of the parts: cushion, inflator and the cover. A frame is common for different constructions
where the solid frame or base are needed. Similar part with comparable function can be
found in a seatbelt and it is called 'frame’.

The can is produced in Sweden. It is made of zinc galvanized steel and is assembled with
snap in pinne. It weighs 240 grams.
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The manufacturing process consists of the following steps:
1. Slitting the steel sheet

2. Punching on stamping press machine

3. Zinc galvanization

4. Assembling with the base can

This process is included in the system described in:

Mujiyanto A., Priyojati S. (2010). Life cycle assessment of Autoliv’s Driver Airbag. Master
thesis report. ESA report 2010:1, ISSN:1404-8167. Chalmers University of Technology.
Gothenburg, Sweden.

Link to PDF: http://cpmdatabase.cpm.chalmers.se/DataReferences/ESA_2010--1.pdf

Other processes in the CPM Database also included in the above publication:
- Airbag’s cushion manufacturing. Autoliv ESA-DBP

- Airbag’s igniter granules manufacturing. Autoliv ESA-DBP

- Airbag’s inflator assembly. Autoliv ESA-DBP

- Airbag’s initiator assembly. Autoliv ESA-DBP

- Airbag’s label manufacturing. Autoliv ESA-DBP

- Airbag’s nut manufacturing. Autoliv ESA-DBP

- Airbag’s shunt ring manufacturing. Autoliv ESA-DBP

System Boundaries

Nature Boundary The performed study is gate-to-gate. It starts with processing the materials from the
suppliers and ends with assembling the final product. Data given by can manufacturer do
not show any emissions. Steel scrap is produced.

Time Boundary The data were acquired in 2009.
Geographical Boundary The manufacturer is located in Sweden.
Other Boundaries Excerpt from the report, see ’Literature reference’:

”"The production infrastructure, maintenance and capital goods as well as personnel related
environmental impact are excluded in this study.”

Allocations The allocation procedure was applicable in case of electricity and water consumption. Those
values were given for the annual production. Allocation was based on the value on annual
production and value of studied product.

Systems Expansions Not applicable

Flow Data

General Activity QMetaData

Date Conceived 2009

Data Type

Represents See 'Function’

Method Data gathered from manufacturer using data collection sheet.

Literature Reference Mujiyanto A., Priyojati S. (2010). Life cycle assessment of Autoliv’s Driver Airbag. Master

thesis report. ESA report 2010:1, ISSN:1404-8167. Chalmers University of Technology.
Gothenburg, Sweden. Link to PDF: http://www.cpm.chalmers.se/CPMDatabase
/DataReferences/ESA_2010--1.pdf

Notes NB: note that the data relate only to production of materials and the use phase.

Flow Table and Specific Meta Data

QMetaData Direction FlowType Substance |Quantity Min|Max Unit Environment Geography
Notes: 1 product weighs 22.7 Input Input Product S_nap n 2 pce |Technosphere
grams. pinne
Input Natural Water 4.00E-04 m3 |Water
resource
Input Refined Electricity 1.94E-01 MJ | Technosphere
resource
Input Refined Steel 1.99E+02 g Technosphere
resource
Output Product Can 1 pce |Technosphere
Output Residue Steel scrap |3.97E+00 g Technosphere

About Inventory

Publication Mujiyanto A., Priyojati S. (2010). Life cycle assessment of Autoliv’s Driver Airbag. Master
thesis report. ESA report 2010:1, ISSN:1404-8167. Chalmers University of Technology.
Gothenburg, Sweden.

Link to PDF: a href=http://cpmdatabase.cpm.chalmers.se/DataReferences

38




/ESA_2010--1.pdf>http://cpmdatabase.cpm.chalmers.se/DataReferences/ESA_2010--1.pdf

Intended User

LCA practitioner

General Purpose

Autoliv has decided to perform 4 LCA projects for the following products: airbag, seatbelt,
night vision camera (NVC) and electronic control unit (ECU). The main purpose was to learn
more about the products and their environmental performances and eventually decrease
their impact on the environment.

Detailed Purpose

The discussed can is a part of the airbag which was the object of the study. The main goals
of the study are:

(excerpt from the report, see ’Literature reference’)

1. To identify the environmental impacts that can be associated with the airbag.

2. To analyze several environmental impacts such as consumption of different resources,
e.g. energy, water, materials, etc., emissions of specific pollutants such as CO2, NOx, SO2,
etc. and amount of generated wastes.

3. To determine the relative environmental load of the airbag package compared to a
complete car.

4. To determine whether there are materials in the product that should be avoided for
environmental reasons.”

Commissioner

Autoliv Development AB - .

Practitioner

Arief Mujiyanto & Susetyo Priyojati - .

Reviewer Birgit Brunklaus & Henrikke Baumann -
Applicability For applicability for the process see 'Technical System’ and 'System Boundaries’ above
About Data ESA database project.
Year 2010.
Administrating organization: Chalmers University of Technology, Department of
Environmental Systems Analysis.
Financier: the Swedish Research Council (Vetenskapsradet)
Data documentor: Katarzyna Iwanek assisted by Filippa Fuhrman (ESA) and Johan Tivander
(ESA).
Review committee for imported data: Johan Tivander (ESA), Emma Rex (CPM, Center for
environemental assessment of Product and Material Systems), Bengt Steen (ESA), Anne-
Marie Tillman (ESA).
Notes In the study it was assumed that the scenario for the end of life is that the airbag is

shredded together with the car. Before that it has to be deployed in the specialized garage.
The assumption made in the project says that 80% of the airbag will be recycled. The rest
consists mainly of resins, rubber, glass, textile etc.

The studied product is a part of the airbag which was the object of the LCA study for Autoliv.
More processes from the same study were also documented in this database. In parallel to
the airbag, 3 other LCA studies for Autoliv were carried out (for seatbelt, night vision
camera and electronic control unit). Some of the processes can be found also in the CPM
database.

SPINE Data Report © SLC, Chalmers University of Technology, 2020 SLC - the Swedish life cycle center

SPINE LCI dataset: Airbag’s cushion manufacturing. Autoliv ESA-DBP

Administrative

Finished

Y

Date Completed

2010-07-08

Copyright

Environmental Systems Analysis, Chalmers Univ. of Technology

Availability

Public

Technical System

Name

Airbag’s cushion manufacturing. Autoliv ESA-DBP

Functional Unit

1 unit of cushion

Functional Unit Explanation

1 cushion weighs 290 grams while the whole airbag module 1560 grams

Process Type

Gate to gate

Site

Unknown
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Sector

Manufacturing

Owner

Unknown

Technical system description

The studied cushion is a part of a driver’s airbag which is filled with the gas after the crash.
It is the white 'bag’ which is inflated and protects the occupant against hitting the steering
wheel or other parts in the car.

The cushion is manufactured in Portugal. It consists of 4 main parts: polyamide 6.6 fabric
and thread, reinforcing glass fibre, and a label. The cushion weighs 290 grams.

The production process consists of the following steps:
1. Spreading and cutting the fabrics

. Marking the fabric with folding and cutting pattern

. Sewing the pieces

. Laser cutting

. Enveloping the seams

. Folding and labeling

. Metal detection and packing

NOOA~AWN

This process is included in the system described in:

Mujiyanto A., Priyojati S. (2010). Life cycle assessment of Autoliv’s Driver Airbag. Master
thesis report. ESA report 2010:1, ISSN:1404-8167. Chalmers University of Technology.
Gothenburg, Sweden.

Link to PDF: http://cpmdatabase.cpm.chalmers.se/DataReferences/ESA_2010--1.pdf

Other processes in the CPM Database also included in the above publication:
- Airbag’s can production. Autoliv ESA-DBP

- Airbag’s igniter granules manufacturing. Autoliv ESA-DBP

- Airbag’s inflator assembly. Autoliv ESA-DBP

- Airbag’s initiator assembly. Autoliv ESA-DBP

- Airbag’s label manufacturing. Autoliv ESA-DBP

- Airbag’s nut manufacturing. Autoliv ESA-DBP

- Airbag’s shunt ring manufacturing. Autoliv ESA-DBP

System Boundaries

Nature Boundary

Time Boundary

Geographical Boundary

Other Boundaries

Allocations

Systems Expansions

The performed study is gate-to-gate. It starts with spreading and cutting the fabrics and
ends with metal detection and packing. Data given by cushion manufacturer do not show
any emissions. The fabric and thread waste is produced.

The data were acquired in 2009. Data for electricity and water consumption come from
July-September 2009.

The manufacturing plant is located in Portugal.
Excerpt from the report, see ’Literature reference’:

"The production infrastructure, maintenance and capital goods as well as personnel related
environmental impact are excluded from this study.”

The allocation procedure was applicable in case of electricity and water. Those values were
given for the monthly production. Allocation was based on the value on monthly production
and value of studied product.

Not applicable

Flow Data

General Activity QMetaData

Date Conceived

2009

Data Type Derived, unspecified
Represents See 'Function’
Method Data gathered from manufacturer using data collection sheet.

Literature Reference

Mujiyanto A., Priyojati S. (2010). Life cycle assessment of Autoliv’s Driver Airbag. Master
thesis report. ESA report 2010:1, ISSN:1404-8167. Chalmers University of Technology.
Gothenburg, Sweden. Link to PDF: http://www.cpm.chalmers.se/CPMDatabase
/DataReferences/ESA_2010--1.pdf

Notes

NB: note that the data relate only to production of materials and the use phase.

Flow Table and Specific Meta Data

QMetaData Direction/FlowType |Substance |Quantity Min Max Unit Environment Geography
Input
Input Product Label 1 pce |Technosphere
Input Natural Water 5.40E-03 m3 |Water
resource
Input Refined Electricity 6.96E-01 MJ |Technosphere
resource
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Notes: made from polyamid glass fibre |Input E:sftl)r:ﬁ?:e Kevlar thread| 2.70E-01 g Technosphere
Input Refined P_olyamlde 66 2.89E+02 g Technosphere
resource fibre
Input Refined Polyamide 66 1.19E+01 g Technosphere
resource thread
Notes: The product weighs 290 grams
and it is transported Autoliv Sweden in .
Vérgarda where is assembled into the Output Product Cushion 1 pce |Technosphere
airbag.
Notes: Fully recycled Output Residue Fabric waste |1.56E+01 g Technosphere
Notes: Fully recycled. Output Residue Thread waste |1.22E+01 o] Technosphere

About Inventory

Publication

Mujiyanto A., Priyojati S. (2010). Life cycle assessment of Autoliv’s Driver Airbag. Master
thesis report. ESA report 2010:1, ISSN:1404-8167. Chalmers University of Technology.
Gothenburg, Sweden.

Link to PDF: a href=http://cpmdatabase.cpm.chalmers.se/DataReferences
/ESA_2010--1.pdf>http://cpmdatabase.cpm.chalmers.se/DataReferences/ESA_2010--1.pdf

Intended User

LCA practitioner

General Purpose

Autoliv has decided to perform 4 LCA projects for the following products: airbag, seatbelt,
night vision camera (NVC) and electronic control unit (ECU). The main purpose was to learn
more about the products and their environmental performances and eventually decrease
their impact on the environment.

Detailed Purpose

The discussed cushion is a part of the airbag which was the object of the study. The main
goals of the study are:

(excerpt from the report, see ’Literature reference’)

1. To identify the environmental impacts that can be associated with the airbag.

2. To analyze several environmental impacts such as consumption of different resources,
e.g. energy, water, materials, etc., emissions of specific pollutants such as CO2, NOx, SO2,
etc. and amount of generated wastes.

3. To determine the relative environmental load of the airbag package compared to a
complete car.

4. To determine whether there are materials in the product that should be avoided for
environmental reasons.”

Commissioner

Autoliv Development AB - .

Practitioner

Arief Mujiyanto & Susetyo Priyojati - .

Reviewer Birgit Brunklaus & Henrikke Baumann -
Applicability For applicability for the process see 'Technical System’ and 'System Boundaries’ above
About Data ESA database project.
Year 2010.
Administrating organization: Chalmers University of Technology, Department of
Environmental Systems Analysis.
Financier: the Swedish Research Council (Vetenskapsradet)
Data documentor: Katarzyna Iwanek assisted by Filippa Fuhrman (ESA) and Johan Tivander
(ESA).
Review committee for imported data: Johan Tivander (ESA), Emma Rex (CPM, Center for
environemental assessment of Product and Material Systems), Bengt Steen (ESA), Anne-
Marie Tillman (ESA).
Notes In the study it was assumed that the scenario for the end of life is that the airbag is

shredded together with the car. Before that it has to be deployed in the specialized garage.
The assumption made in the project says that 80% of the airbag will be recycled. The rest
consists mainly of resins, rubber, glass, textile etc.

The cushion is recycled and used for making vacuum surge tanks.

The studied product is a part of the airbag which was the object of the LCA study for Autoliv.
More processes from the same study were also documented in this database. In parallel to
the airbag, 3 other LCA studies for Autoliv were carried out (for seatbelt, night vision
camera and electronic control unit). Some of the processes can be found also in the CPM
database.

SPINE Data Report © SLC, Chalmers University of Technology, 2020 SLC - the Swedish life cycle center

SPINE LCI dataset: Airbag’s igniter granules manufacturing. Autoliv ESA-DBP
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Administrative

Finished Y

Date Completed 2010-07-08

Copyright Environmental Systems Analysis, Chalmers Univ. of Technology
Availability Public

Technical System

Name Airbag’s igniter granules manufacturing. Autoliv ESA-DBP

Functional Unit 1kg of igniter granules

Functional Unit Explanation For the Autoliv’s airbag with the weight 1560 grams igniter granules were needed in amount
of 1.24 gram.

Process Type Unit operation

Site Unknown

Sector Manufacturing

Owner Unknown

Technical system description Igniter granules consist of the explosive material guanidine nitrate and the oxidizer

potassium nitrate. They are placed in the inflator and when the crash occurs, the sensors
from the car send the signals to the Airbag Control Unit, from where the signals go to
initiator. The initiator creates electrical impulses and produces high temperature in order to
make the explosive material explode. The explosion can occur thanks to the oxidizer that is
stored close to the guandine nitrate. The nitrogen gas fulfills the cushion which protects the
occupant against hitting the steering wheel or other parts in the car.

Manufacturing process description is not available due to confidentiality.

This process is included in the system described in:

Mujiyanto A., Priyojati S. (2010). Life cycle assessment of Autoliv’s Driver Airbag. Master
thesis report. ESA report 2010:1, ISSN:1404-8167. Chalmers University of Technology.
Gothenburg, Sweden.

Link to PDF: http://cpmdatabase.cpm.chalmers.se/DataReferences/ESA_2010--1.pdf

Other processes in the CPM Database also included in the above publication:
- Airbag’s can production. Autoliv ESA-DBP

- Airbag’s cushion manufacturing. Autoliv ESA-DBP

- Airbag’s inflator assembly. Autoliv ESA-DBP

- Airbag’s initiator assembly. Autoliv ESA-DBP

- Airbag’s label manufacturing. Autoliv ESA-DBP

- Airbag’s nut manufacturing. Autoliv ESA-DBP

- Airbag’s shunt ring manufacturing. Autoliv ESA-DBP

System Boundaries

Nature Boundary Data about the production process are confidential.

Time Boundary Data were acquired in 2009.

Geographical Boundary The manufacturing plant is located in USA.

Other Boundaries Excerpt from the report, see ’Literature reference’: "Maintenance of production capital as

well as personnel related environmental impacts were excluded from the study.
Transportation within the production plant was not included.”

Allocations Data were delivered in a unit per 1 inflator.
Systems Expansions Not applicable
Flow Data

General Activity QMetaData

Date Conceived 2009

Data Type Derived, unspecified

Represents See 'Function’

Method Data gathered from manufacturer using data collection sheet.
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Literature Reference

Mujiyanto A., Priyojati S. (2010). Life cycle assessment of Autoliv’s Driver Airbag. Master
thesis report. ESA report 2010:1, ISSN:1404-8167. Chalmers University of Technology.
Gothenburg, Sweden. Link to PDF: a href=http://www.cpm.chalmers.se/CPMDatabase
/DataReferences/ESA_2010--1.pdf>http://www.cpm.chalmers.se/CPMDatabase
/DataReferences/ESA_2010--1.pdf

Notes

Energy consumption data were not available.

Flow Table and Specific Meta Data

QMetaData |Direction FlowType Substance Quantity |Min [Max [Unit |[Environment |Geography
Input Natural resource Water 9.70E+01 g Technosphere
Input Refined resource Boron 1.42E+02 g Technosphere
Input Refined resource Ethanol 9.70E+01 g Technosphere
Input Refined resource Guandine nitrate 1.94E+02 g Technosphere
Input Refined resource Potasium nitrate 4.70E+02 g Technosphere
Output Product Igniter granules 1.00E+03 g Technosphere

About Inventory

Publication

Mujiyanto A., Priyojati S. (2010). Life cycle assessment of Autoliv’s Driver Airbag. Master
thesis report. ESA report 2010:1, ISSN:1404-8167. Chalmers University of Technology.
Gothenburg, Sweden.

Link to PDF: a href=http://cpmdatabase.cpm.chalmers.se/DataReferences
/ESA_2010--1.pdf=>http://cpmdatabase.cpm.chalmers.se/DataReferences/ESA_2010--1.pdf

Intended User

LCA practitioner

General Purpose

Autoliv has decided to perform 4 LCA projects for the following products: airbag, seatbelt,
night vision camera (NVC) and electronic control unit (ECU). The main purpose was to learn
more about the products and their environmental performances and eventually decrease
their impact on the environment.

Detailed Purpose

The discussed igniter granules are the parts of the airbag which was the object of the study.
The main goals of the study are:

(excerpt from the report, see ’Literature reference’)

1. To identify the environmental impacts that can be associated with the airbag.

2. To analyze several environmental impacts such as consumption of different resources,
e.g. energy, water, materials, etc., emissions of specific pollutants such as CO2, NOx, SO2,
etc. and amount of generated wastes.

3. To determine the relative environmental load of the airbag package compared to a
complete car.

4. To determine whether there are materials in the product that should be avoided for
environmental reasons”

Commissioner

Autoliv Development AB - .

Practitioner

Arief Mujiyanto & Susetyo Priyojati - .

Reviewer Birgit Brunklaus & Henrikke Baumann -
Applicability For applicability for the process see 'Technical System’ and 'System Boundaries’ above
About Data ESA database project.
Year 2010.
Administrating organization: Chalmers University of Technology, Department of
Environmental Systems Analysis.
Financier: the Swedish Research Council (Vetenskapsradet)
Data documentor: Katarzyna Iwanek assisted by Filippa Fuhrman (ESA) and Johan Tivander
(ESA).
Review committee for imported data: Johan Tivander (ESA), Emma Rex (CPM, Center for
environemental assessment of Product and Material Systems), Bengt Steen (ESA), Anne-
Marie Tillman (ESA).
Notes In the study it was assumed that the scenario for the end of life is that the airbag is

shredded together with the car. Before that it has to be deployed in the specialized garage.
The assumption made in the project says that 80% of the airbag will be recycled. The rest
consists mainly of resins, rubber, glass, textile etc.

The studied product is a part of the airbag which was the object of the LCA study for Autoliv.
More processes from the same study were also documented in this database. In parallel to
the airbag, 3 other LCA studies for Autoliv were carried out (for seatbelt, night vision
camera and electronic control unit). Some of the processes can be found also in the CPM
database.

SPINE Data Report © SLC, Chalmers University of Technology, 2020 SLC - the Swedish life cycle center
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SPINE LCI dataset: Airbag’s inflator assembly. Autoliv ESA-DBP

Administrative

Finished

Y

Date Completed

2010-07-08

Copyright

Environmental Systems Analysis, Chalmers Univ. of Technology

Availability

Public

Technical System

Name

Airbag’s inflator assembly. Autoliv ESA-DBP

Functional Unit

1 unit of inflator

Functional Unit Explanation

1 airbag inflator weighs 666.34 grams and it is a part of the airbag which weighs 1560
grams

Process Type

Unit operation

Site Autoliv IRO. Brasov, Romania.
Sector Manufacturing
Owner Autoliv IRO. Brasov, Romania.

Technical system description

The inflator is the part of the airbag responsible for airbag deployment. In this part gas
generant, initiator and many other components are placed. When a crash occurs, the
sensors from the car send the signals to the Airbag Control Unit, from where the signals go
to initiator. The initiator creates electrical impulses and produces high temperature in order
to make a gas generant explode. The gas fills the cushion and protects the occupant against
hitting the steering wheel or other parts in the car.

In addition to initiator and gas generant, the inflator consists also of: diffuser, base, adapter,
seal washer, igniter tube, cup, cap, filter, pad damper, retainer disk, caution label and
clinching stud. It weighs 666.34 grams.

The inflator is assembled in Autoliv Romania. The process consists of the following steps:
1. Welding some metal parts

2. Pouring the gas generant

3. Leakage check by using helium

4. Electrical check

5. Putting the labels

This process is included in the system described in:

Mujiyanto A., Priyojati S. (2010). Life cycle assessment of Autoliv’s Driver Airbag. Master
thesis report. ESA report 2010:1, ISSN:1404-8167. Chalmers University of Technology.
Gothenburg, Sweden.

Link to PDF: http://cpmdatabase.cpm.chalmers.se/DataReferences/ESA_2010--1.pdf

Other processes in the CPM Database also included in the above publication:
- Airbag’s can production. Autoliv ESA-DBP

- Airbag’s cushion manufacturing. Autoliv ESA-DBP

- Airbag’s igniter granules manufacturing. Autoliv ESA-DBP

- Airbag’s initiator assembly. Autoliv ESA-DBP

- Airbag’s label manufacturing. Autoliv ESA-DBP

- Airbag’s nut manufacturing. Autoliv ESA-DBP

- Airbag’s shunt ring manufacturing. Autoliv ESA-DBP

System Boundaries

Nature Boundary

Time Boundary
Geographical Boundary

Other Boundaries

Allocations

Systems Expansions

The performed study is a unit operation. It starts with welding the metal parts and ends
with putting the labels. Data given by inflator manufacturer do not show any emissions.

The data were acquired in 2009 but they come from 2008.
The manufacturing plant is located in Romania.

Excerpt from the report, see ’Literature reference’: ’"Maintenance of production capital as
well as personnel related environmental impacts were excluded from the study.
Transportation within the production plant was not included.”

The allocation procedure was applicable in case of electricity and water. Those values were
given for the annual production. Allocation was based on the value on annual production
and value of studied product.

Not applicable

44




Flow Data

General Activity QMetaData

Date Conceived 2009

Data Type Derived, unspecified

Represents See 'Function’

Method Data gathered from manufacturer using data collection sheet.

Literature Reference

Mujiyanto A., Priyojati S. (2010). Life cycle assessment of Autoliv’s Driver Airbag. Master
thesis report. ESA report 2010:1, ISSN:1404-8167. Chalmers University of Technology.
Gothenburg, Sweden. Link to PDF: a href=http://www.cpm.chalmers.se/CPMDatabase
/DataReferences/ESA_2010--1.pdf>http://www.cpm.chalmers.se/CPMDatabase
/DataReferences/ESA_2010--1.pdf

Notes

Energy consumption data were not available.

Flow Table and Specific Meta Data

QMetaData Direction FlowType Substance Quantity |Min Max Unit|Environment Geog_;raphy
g?;riss: The product weighs 19.4 Input Input Product |Adapter 2 pce |Technosphere
Input Input Product |Adapter barrel 1 pce |Technosphere
Notes: The product weighs 180 Input Input Product |Base 1 pce |Technosphere
grams
gl:)atrenS: The product weighs 0.03 Input Input Product |Caution label 1 pce |Technosphere
glroatriss: The product weighs 3.54 Input Input Product |Damper pad 1 pce |Technosphere
Input Input Product |Damper pad 2 1 pce |Technosphere
glroatriss: The product weighs 155 Input Input Product |Diffuser 1 pce |Technosphere
Input Input Product |End cap 1 pce |Technosphere
gl:)at;s: The product weighs 0.68 Input Input Product |Foil 2 pce |Technosphere
g?;;s: The product weighs 35.57 Input Input Product |Generant cup 1 pce |Technosphere
Notes: The product weighs 0.454 Input Input Product Qreen shunt 1 pce |Technosphere
gram ring
Input Input Product Igniter 2.30E+00 g Technosphere
granules
’;:)atsf: The product weighs 0.475 Input Input Product |lIgnition cup 2 pce |Technosphere
Input Input Product |Ignition tube 1 pce |Technosphere
Notes: The product weighs 11.044 Input Input Product |Initiator 2 pce |Technosphere
grams
Input Input Product Powder 5.60E+01 g Technosphere
generant
Input Input Product |Protective cap 2 pce |Technosphere
Notes: The product weighs 0.4543 Input Input Product P_urple shunt 1 pce |Technosphere
gram ring
gl:);;ss: The product weighs 15.43 Input Input Product |Retainer disk 1 pce |Technosphere
Notes: The product weighs 2.5 Input Input Product |Stud 1 4 pce |Technosphere
grams
Input Input Product |Stud 2 4 pce |Technosphere
Input Input Product |TBD filter 1 pce |Technosphere
gg;s: The product weighs 0.03 Input Input Product |Tracing label 1 pce |Technosphere
g?;f:: The product weighs 0.06 Input Input Product |Washer seal 1 2 pce |Technosphere
Input Input Product |Washer seal 2 2 pce |Technosphere
Input Natural Water 1.00E-04 m3 |Water
resource
Input Refined Electricity 5.05E-01 MJ | Technosphere
resource
gf;r?qss: The product weighs 666.34 Output Product Inflator 1 pce |Technosphere

lAbout Inventory
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Publication

Mujiyanto A., Priyojati S. (2010). Life cycle assessment of Autoliv’s Driver Airbag. Master
thesis report. ESA report 2010:1, ISSN:1404-8167. Chalmers University of Technology.
Gothenburg, Sweden.

Link to PDF: a href=http://cpmdatabase.cpm.chalmers.se/DataReferences
/ESA_2010--1.pdf>http://cpmdatabase.cpm.chalmers.se/DataReferences/ESA_2010--1.pdf

Intended User

Autoliv, LCA practitioner

General Purpose

Autoliv has decided to perform 4 LCA projects for the followed products: airbag, seatbelt,
night vision camera (NVC) and electronic control unit (ECU). The main purpose was to learn
more about the products and their environmental performances and eventually decrease
their impact on the environment.

Detailed Purpose

The discussed inflator is the part of the airbag which was the object of the study. The main
goals of the study are:

(excerpt from the report, see ’Literature reference’)

1. To identify the environmental impacts that can be associated with the airbag.

2. To analyze several environmental impacts such as consumption of different resources,
e.g. energy, water, materials, etc., emissions of specific pollutants such as CO2, NOx, SO2,
etc. and amount of generated wastes.

3. To determine the relative environmental load of the airbag package compared to a
complete car.

4. To determine whether there are materials in the product that should be avoided for
environmental reasons.”

Commissioner

Autoliv Development AB - .

Practitioner

Arief Mujiyanto & Susetyo Priyojati - .

Reviewer Birgit Brunklaus & Henrikke Baumann -
Applicability For applicability for the process see 'Technical System’ and 'System Boundaries’ above
About Data ESA database project.
Year 2010.
Administrating organization: Chalmers University of Technology, Department of
Environmental Systems Analysis.
Financier: the Swedish Research Council (Vetenskapsradet)
Data documentor: Katarzyna Iwanek assisted by Filippa Fuhrman (ESA) and Johan Tivander
(ESA).
Review committee for imported data: Johan Tivander (ESA), Emma Rex (CPM, Center for
environemental assessment of Product and Material Systems), Bengt Steen (ESA), Anne-
Marie Tillman (ESA).
Notes In the study it was assumed that the scenario for the end of life is that the airbag is

shredded together with the car. Before that it has to be deployed in the specialized garage.
The assumption made in the project says that 80% of the airbag will be recycled. The rest
consists mainly of resins, rubber, glass, textile etc.

The studied product is a part of the airbag which was the object of the LCA study for Autoliv.
More processes from the same study were also documented in this database. In parallel to
the airbag, 3 other LCA studies for Autoliv were carried out (for seatbelt, night vision
camera and electronic control unit). Some of the processes can be found also in the CPM
database.

SPINE Data Report © SLC, Chalmers University of Technology, 2020 SLC - the Swedish life cycle center

SPINE LCI dataset: Airbag’s initiator assembly. Autoliv ESA-DBP

Administrative

Finished

Y

Date Completed

2010-07-08

Copyright

Environmental Systems Analysis, Chalmers Univ. of Technology

Availability

Public

Technical System

Name

Airbag’s initiator assembly. Autoliv ESA-DBP

Functional Unit

1 unit of initiator
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Functional Unit Explanation

1 initiator weighs 11.044 grams while the airbag weighs 1560 grams.

Process Type

Unit operation

Site Autoliv ITO. Tremonton, Utah, US.
Sector Manufacturing
Owner Autoliv ITO. Tremonton, Utah, US.

Technical system description

The initiator is a part of the airbag and it is placed in inflator. When the crash occurs, the
sensors from the car send the signals to the Airbag Control Unit, from where the signals go
to initiator. The initiator creates electrical impulses and produces high temperature in order
to make a gas generant explode. The gas fills the cushion which protects the occupant
against hitting the steering wheel or other parts in the car.

The initiator is assembled in Autoliv in US and transported to Autoliv Romania. It consists of
overmoulding, bridgewire, cruciformed cup, ignition fuel, insulation cover, chargeholder and
header. It weighs 11 grams.

The process consists of the following steps:
1. Drying the propellants

. Welding the bridgewire to header

. Welding the chargeholder to bridgewire

. Loading the propellant

. Welding the cup

. Installing the cover over the cup

. Check and inspection

. Overmoulding

O~NOODWN

This process is included in the system described in:

Mujiyanto A., Priyojati S. (2010). Life cycle assessment of Autoliv’s Driver Airbag. Master
thesis report. ESA report 2010:1, ISSN:1404-8167. Chalmers University of Technology.
Gothenburg, Sweden.

Link to PDF: http://cpmdatabase.cpm.chalmers.se/DataReferences/ESA_2010--1.pdf

Other processes in the CPM Database also included in the above publication:
- Airbag’s can production. Autoliv ESA-DBP

- Airbag’s cushion manufacturing. Autoliv ESA-DBP

- Airbag’s igniter granules manufacturing. Autoliv ESA-DBP

- Airbag’s inflator assembly. Autoliv ESA-DBP

- Airbag’s label manufacturing. Autoliv ESA-DBP

- Airbag’s nut manufacturing. Autoliv ESA-DBP

- Airbag’s shunt ring manufacturing. Autoliv ESA-DBP

System Boundaries

Nature Boundary

Time Boundary
Geographical Boundary

Other Boundaries

Allocations

Systems Expansions

The performed study is an unit operation. It starts with processing the materials from the
suppliers and ends with dispatching to Autoliv Romania. Data given by Autoliv US do not
show any emissions.

Data were acquired in 2009.
Manufacturing plant is located in USA.

Excerpt from the report, see ’Literature reference’: ’"Maintenance of production capital as
well as personnel related environmental impacts were excluded from the study.
Transportation within the production plant was not included.”

The allocation procedure was applicable in case of electricity and water consumption. Those
values were given for the annual production. Allocation was based on the value on annual
production and value of studied product.

Not applicable

Flow Data

General Activity QMetaData

Date Conceived

2009

Data Type Derived, unspecified
Represents See 'Function’
Method Data gathered from manufacturer using data collection sheet.

Literature Reference

Mujiyanto A., Priyojati S. (2010). Life cycle assessment of Autoliv’s Driver Airbag. Master
thesis report. ESA report 2010:1, ISSN:1404-8167. Chalmers University of Technology.
Gothenburg, Sweden. Link to PDF: a href=http://www.cpm.chalmers.se/CPMDatabase
/DataReferences/ESA_2010--1.pdf>http://www.cpm.chalmers.se/CPMDatabase
/DataReferences/ESA_2010--1.pdf

Notes

Energy consumption data were not available.
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Flow Table and Specific Meta Data

QMetaData Direction FlowType Substance Quantity Min|Max|Unit|Environment/Geography
Notes: The weight of the product . .
is 0.298 gram Input Input Product |Bridgewire 1 pce |Technosphere
Notes: The weight of the product
is 7.81 grams Input Input Product |Chargeholder 1 pce |Technosphere
Input Input Product |Cruciformed cup 1 pce |Technosphere
Notes: The weight of the product
is 0.958 gram Input Input Product |Header 1 pce |Technosphere
g‘f;:;s: The product weighs 0.05 Input Input Product |Insulation cover 1 pce |Technosphere
Input Natural Water 4.02E-07 m3 |Technosphere
resource
Input Refined Electricity 5.48E-02 MJ | Technosphere
resource
Refined Polyamide 66
Input resource (PAGS) 2.98E-01 g Technosphere
Input Refined Potasium 8.9E-02 g Technosphere
resource perchlorate
Input Refined Zirconium 1.24E-01 g Technosphere
resource powder
Notes: The weight of the product .
is 11.044 grams Output Product Initiator 1 pce |Technosphere

About Inventory

Publication

Mujiyanto A., Priyojati S. (2010). Life cycle assessment of Autoliv’s Driver Airbag. Master
thesis report. ESA report 2010:1, ISSN:1404-8167. Chalmers University of Technology.
Gothenburg, Sweden.

Link to PDF: a href=http://cpmdatabase.cpm.chalmers.se/DataReferences
/ESA_2010--1.pdf>http://cpmdatabase.cpm.chalmers.se/DataReferences/ESA_2010--1.pdf

Intended User

LCA practitioner

General Purpose

Autoliv has decided to perform 4 LCA projects for the following products: airbag, seatbelt,
night vision camera (NVC) and electronic control unit (ECU). The main purpose was to learn
more about the products and their environmental performances and eventually decrease
their impact on the environment.

Detailed Purpose

The discussed initiator is the part of the airbag which was the object of the study. The main
goals of the study are:

(excerpt from the report, see ’Literature reference’)

1. To identify the environmental impacts that can be associated with the airbag.

2. To analyze several environmental impacts such as consumption of different resources,
e.g. energy, water, materials, etc., emissions of specific pollutants such as CO2, NOx, SO2,
etc. and amount of generated wastes.

3. To determine the relative environmental load of the airbag package compared to a
complete car.

4. To determine whether there are materials in the product that should be avoided for
environmental reasons.”

Commissioner

Autoliv Development AB - .

Practitioner

Arief Mujiyanto & Susetyo Priyojati - .

Reviewer Birgit Brunklaus & Henrikke Baumann -
Applicability For applicability for the process see 'Technical System’ and 'System Boundaries’ above
About Data ESA database project.
Year 2010.
Administrating organization: Chalmers University of Technology, Department of
Environmental Systems Analysis.
Financier: the Swedish Research Council (Vetenskapsradet)
Data documentor: Katarzyna Iwanek assisted by Filippa Fuhrman (ESA) and Johan Tivander
(ESA).
Review committee for imported data: Johan Tivander (ESA), Emma Rex (CPM, Center for
environemental assessment of Product and Material Systems), Bengt Steen (ESA), Anne-
Marie Tillman (ESA).
Notes In the study it was assumed that the scenario for the end of life is that the airbag is

shredded together with the car. Before that it has to be deployed in the specialized garage.
The assumption made in the project says that 80% of the airbag will be recycled. The rest
consists mainly of resins, rubber, glass, textile etc.

The studied product is a part of the airbag which was the object of the LCA study for Autoliv.
More processes from the same study were also documented in this database. In parallel to
the airbag, 3 other LCA studies for Autoliv were carried out (for seatbelt, night vision
camera and electronic control unit). Some of the processes can be found also in the CPM
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database.

SPINE Data Report © SLC, Chalmers University of Technology, 2020 SLC - the Swedish life cycle center

SPINE LCI dataset: Airbag’s label manufacturing. Autoliv ESA-DBP

Administrative

Finished

Y

Date Completed

2010-07-08

Copyright

Environmental Systems Analysis, Chalmers Univ. of Technology

Availability

Public

Technical System

Name

Airbag’s label manufacturing. Autoliv ESA-DBP

Functional Unit

1 label

Functional Unit Explanation

1 label weighs 1 gram while airbag weighs 1560 grams.

Process Type

Gate to gate

Site Unknown
Sector Manufacturing
Owner Unknown

Technical system description

The label is used for attaching information to the product. This particular label is attached to
an airbag, produced by Autoliv. It is made of polyethylene and it weighs 1 gram.

The manufacturing process of label takes place in Sweden and consists of the following
steps:

- preparing the polyethylene film by extruding polyethylene granule with extrusion molding
machine

- cutting the film among the edge

- adding the adhesive to the surface of the film

- printing information on the label

This process is included in the system described in:

Mujiyanto A., Priyojati S. (2010). Life cycle assessment of Autoliv’s Driver Airbag. Master
thesis report. ESA report 2010:1, ISSN:1404-8167. Chalmers University of Technology.
Gothenburg, Sweden.

Link to PDF: http://cpmdatabase.cpm.chalmers.se/DataReferences/ESA_2010--1.pdf

Other processes in the CPM Database also included in the above publication:
- Airbag’s can production. Autoliv ESA-DBP

- Airbag’s cushion manufacturing. Autoliv ESA-DBP

- Airbag’s igniter granules manufacturing. Autoliv ESA-DBP

- Airbag’s inflator assembly. Autoliv ESA-DBP

- Airbag’s initiator assembly. Autoliv ESA-DBP

- Airbag’s nut manufacturing. Autoliv ESA-DBP

- Airbag’s shunt ring manufacturing. Autoliv ESA-DBP

System Boundaries

Nature Boundary

Time Boundary
Geographical Boundary

Other Boundaries

Allocations

The performed study is gate-to-gate. It starts producing the polyethylene film and finished
with ink. Data given by label manufacturer do not show any emissions.

Data were acquired in 2009. Data come from July 2009.
The manufacturing plant is located in Sweden.

Excerpt from the report, see ’Literature reference’: "Maintenance of production capital as
well as personnel related environmental impacts were excluded from the study.
Transportation within the production plant was not included.”

The allocation procedure was applicable in case of electricity and water consumption. Those
values were given for the monthly production. Allocation was based on the number of labels
produced in July 2009.
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Systems Expansions

Not applicable

Flow Data

General Activity QMetaData

Date Conceived 2009

Data Type Derived, unspecified

Represents See 'Function’

Method Data gathered from manufacturer using data collection sheet.

Literature Reference

Mujiyanto A., Priyojati S. (2010). Life cycle assessment of Autoliv’s Driver Airbag. Master
thesis report. ESA report 2010:1, ISSN:1404-8167. Chalmers University of Technology.
Gothenburg, Sweden. Link to PDF: a href=http://www.cpm.chalmers.se/CPMDatabase
/DataReferences/ESA_2010--1.pdf>http://www.cpm.chalmers.se/CPMDatabase
/DataReferences/ESA_2010--1.pdf

Notes

Energy consumption data were not available.

Flow Table and Specific Meta Data
QMetaData Direction|FlowType Substance Quantity Min|Max Unit|Environment Geography
Input Natural Water 1.38E-05 m3 |Water Sweden
resource
Input Refined Adhesive 3.97E-01 g Technosphere | Sweden
resource
Input Refined Electricity 9.59E-05 MJ |Technosphere |Sweden
resource
Notes: the amount depends on the Input Refined Ink 0.00E-+00 9 Technosphere |Sweden
content resource
Input Refined Polyethylene| 6.41E-01 g Technosphere | Sweden
resource
Output Product Label 1 pce |Technosphere |Sweden
Notes: estimation - ca. 5% Output Residue Waste 5.46E-02 g Technosphere | Sweden

About Inventory

Publication

Mujiyanto A., Priyojati S. (2010). Life cycle assessment of Autoliv’s Driver Airbag. Master
thesis report. ESA report 2010:1, ISSN:1404-8167. Chalmers University of Technology.
Gothenburg, Sweden.

Link to PDF: a href=http://cpmdatabase.cpm.chalmers.se/DataReferences
/ESA_2010--1.pdf>http://cpmdatabase.cpm.chalmers.se/DataReferences/ESA_2010--1.pdf

Intended User

Autoliv, LCA practitioner

General Purpose

Autoliv has decided to perform 4 LCA projects for the following products: airbag, seatbelt,
night vision camera (NVC) and electronic control unit (ECU). The main purpose was to learn
more about the products and their environmental performances and eventually decrease
their impact on the environment.

Detailed Purpose

The discussed label is a part of the airbag which was the object of the study. The main goals
of the study are:

(excerpt from the report, see ’Literature reference’)

1. To identify the environmental impacts that can be associated with the airbag.

2. To analyze several environmental impacts such as consumption of different resources,
e.g. energy, water, materials, etc., emissions of specific pollutants such as CO2, NOx, SO2,
etc. and amount of generated wastes.

3. To determine the relative environmental load of the airbag package compared to a
complete car.

4. To determine whether there are materials in the product that should be avoided for
environmental reasons.”

Commissioner

Autoliv Development AB - .

Practitioner

Arief Mujiyanto & Susetyo Priyojati - .

Reviewer Birgit Brunklaus & Henrikke Baumann -
Applicability For applicability for the process see 'Technical System’ and 'System Boundaries’ above
About Data ESA database project.

Year 2010.

Administrating organization: Chalmers University of Technology, Department of
Environmental Systems Analysis.

Financier: the Swedish Research Council (Vetenskapsradet)

Data documentor: Katarzyna Iwanek assisted by Filippa Fuhrman (ESA) and Johan Tivander
(ESA).
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Review committee for imported data: Johan Tivander (ESA), Emma Rex (CPM, Center for
environemental assessment of Product and Material Systems), Bengt Steen (ESA), Anne-
Marie Tillman (ESA).

Notes

In the study it was assumed that the scenario for the end of life is that the airbag is
shredded together with the car. Before that it has to be deployed in the specialized garage.
The assumption made in the project says that 80% of the airbag will be recycled. The rest
consists mainly of resins, rubber, glass, textile etc.

The studied product is a part of the airbag which was the object of the LCA study for Autoliv.
More processes from the same study were also documented in this database. In parallel to
the airbag, 3 other LCA studies for Autoliv were carried out (for seatbelt, night vision
camera and electronic control unit). Some of the processes can be found also in the CPM
database.

SPINE Data Report © SLC, Chalmers University of Technology, 2020 SLC - the Swedish life cycle center

SPINE LCI dataset: Airbag’s nut manufacturing. Autoliv ESA-DBP

Administrative

Finished

Y

Date Completed

2010-07-08

Copyright

Environmental Systems Analysis, Chalmers Univ. of Technology

Availability

Public

Technical System

Name

Airbag’s nut manufacturing. Autoliv ESA-DBP

Functional Unit

1 nut

Functional Unit Explanation

1 nut weighs 1.7 gram while the whole airbag weighs 1560 grams. 4 nuts are needed for 1
airbag.

Process Type

Gate to gate

Site Unknown
Sector Manufacturing
Owner Unknown

Technical system description

The nut is used for fasting components. In case of Autoliv’s airbag 4 nuts are used during
the installation of the airbag in the steering wheel. They are made of steel and coated with
zinc. The weight of each is 1.7 gram.

The nuts’ supplier is located in Sweden but the production takes place in Taiwan.

The manufacturing process consists of the following steps:
1. Cutting the steel bar

2. Threading with the tapping machine

3. Zinc coating

This process is included in the system described in:

Mujiyanto A., Priyojati S. (2010). Life cycle assessment of Autoliv’s Driver Airbag. Master
thesis report. ESA report 2010:1, ISSN:1404-8167. Chalmers University of Technology.
Gothenburg, Sweden.

Link to PDF: http://cpmdatabase.cpm.chalmers.se/DataReferences/ESA_2010--1.pdf

Other processes in the CPM Database also included in the above publication:
- Airbag’s can production. Autoliv ESA-DBP

- Airbag’s cushion manufacturing. Autoliv ESA-DBP

- Airbag’s igniter granules manufacturing. Autoliv ESA-DBP

- Airbag’s inflator assembly. Autoliv ESA-DBP

- Airbag’s initiator assembly. Autoliv ESA-DBP

- Airbag’s label manufacturing. Autoliv ESA-DBP

- Airbag’s shunt ring manufacturing. Autoliv ESA-DBP

System Boundaries
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Nature Boundary

Time Boundary
Geographical Boundary

Other Boundaries

Allocations

Systems Expansions

The performed study is gate-to-gate. It starts with cutting the steel bars and ends with zinc
coating. Data given by nut manufacturer do not show any emissions. The steel scrap is
produced though.

Data were acquired in October 2009. The data come from the same year.
The manufacturer is located in Taiwan.

Excerpt from the report, see ’Literature reference’: "Maintenance of production capital as
well as personnel related environmental impacts were excluded from the study.
Transportation within the production plant was not included.”

The allocation procedure was applicable in case of electricity and water consumption. Those
values were given for the monthly production and multiplied by 12. Allocation was based on
the value of annual production and value of studied product.

Not applicable

Flow Data

General Activity QMetaData

Date Conceived

2009

Data Type Derived, unspecified
Represents See 'Function’
Method Data gathered from manufacturer using data collection sheet.

Literature Reference

Mujiyanto A., Priyojati S. (2010). Life cycle assessment of Autoliv’s Driver Airbag. Master
thesis report. ESA report 2010:1, ISSN:1404-8167. Chalmers University of Technology.
Gothenburg, Sweden. Link to PDF: a href=http://www.cpm.chalmers.se/CPMDatabase
/DataReferences/ESA_2010--1.pdf>http://www.cpm.chalmers.se/CPMDatabase
/DataReferences/ESA_2010--1.pdf

Notes

Energy consumption data were not available.

Flow Table and Specific Meta Data

QMetaData Direction FlowType Substance |Quantity Min Max |Unit Environment Geography
Input Natural resource Water 4.00E-04 m3 |Water Taiwan
Input Refined resource Electricity 5.53E-03 MJ Technosphere Taiwan
Input Refined resource e-plate zinc 2.50E-02 g Technosphere
Input Refined resource Steel bar 1.76E+00 g Technosphere
Output Product Nut 1 pce |Technosphere
Output Residue Steel scrap 9.25E-02 g Technosphere Taiwan

About Inventory

Publication

Mujiyanto A., Priyojati S. (2010). Life cycle assessment of Autoliv’s Driver Airbag. Master
thesis report. ESA report 2010:1, ISSN:1404-8167. Chalmers University of Technology.
Gothenburg, Sweden.

Link to PDF: a href=http://cpmdatabase.cpm.chalmers.se/DataReferences
/ESA_2010--1.pdf>http://cpmdatabase.cpm.chalmers.se/DataReferences/ESA_2010--1.pdf

Intended User

LCA practitioner

General Purpose

Autoliv has decided to perform 4 LCA projects for the following products: airbag, seatbelt,
night vision camera (NVC) and electronic control unit (ECU). The main purpose was to learn
more about the products and their environmental performances and eventually decrease
their impact on the environment.

Detailed Purpose

The discussed nut is a part of the airbag which was the object of the study. The main goals
of the study are:

(excerpt from the report, see ’Literature reference’)

1. To identify the environmental impacts that can be associated with the airbag.

2. To analyze several environmental impacts such as consumption of different resources,
e.g. energy, water, materials, etc., emissions of specific pollutants such as CO2, NOx, SO2,
etc. and amount of generated wastes.

3. To determine the relative environmental load of the airbag package compared to a
complete car.

4. To determine whether there are materials in the product that should be avoided for
environmental reasons.”

Commissioner

Autoliv Development AB - .

Practitioner

Arief Mujiyanto & Susetyo Priyojati - .

Reviewer

Birgit Brunklaus & Henrikke Baumann -
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Applicability For applicability for the process see 'Technical System’ and 'System Boundaries’ above
About Data ESA database project.
Year 2010.
Administrating organization: Chalmers University of Technology, Department of
Environmental Systems Analysis.
Financier: the Swedish Research Council (Vetenskapsradet)
Data documentor: Katarzyna Iwanek assisted by Filippa Fuhrman (ESA) and Johan Tivander
(ESA).
Review committee for imported data: Johan Tivander (ESA), Emma Rex (CPM, Center for
environemental assessment of Product and Material Systems), Bengt Steen (ESA), Anne-
Marie Tillman (ESA).
Notes In the study it was assumed that the scenario for the end of life is that the airbag is

shredded together with the car. Before that it has to be deployed in the specialized garage.
The assumption made in the project says that 80% of the airbag will be recycled. The rest
consists mainly of resins, rubber, glass, textile etc.

The studied product is a part of the airbag which was the object of the LCA study for Autoliv.
More processes from the same study were also documented in this database. In parallel to
the airbag, 3 other LCA studies for Autoliv were carried out (for seatbelt, night vision
camera and electronic control unit). Some of the processes can be found also in the CPM
database.

SPINE Data Report © SLC, Chalmers University of Technology, 2020 SLC - the Swedish life cycle center

SPINE LCI dataset: Airbag’s shunt ring. Autoliv ESA-DBP

Administrative

Finished

Y

Date Completed

2010-07-08

Copyright

Environmental Systems Analysis, Chalmers Univ. of Technology

Availability

Public

Technical System

Name

Airbag’s shunt ring. Autoliv ESA-DBP

Functional Unit

1 unit of shunt ring

Functional Unit Explanation

1 shunt ring weighs 0.4543 gram and is a part of the airbag which weighs 1560 grams.

Process Type

Gate to gate

Site Unknown
Sector Manufacturing
Owner Unknown

Technical system description

The shunt ring is a part in the airbag’s inflator which stabilizes the initiator. There are 2
shunt rings in the studied inflator; one green and one purple. They have the same content
and they weigh 0.45 gram. They might be used in other products as well for example for
stabilizing purpose.

Shunt rings are produced in Germany. The manufacturing process starts with injection
molding. In parallel the pin is produced from copper alloy which is coated with gold and
nickel. In the end of the process the pin is attached to the ring.

This process is included in the system described in:

Mujiyanto A., Priyojati S. (2010). Life cycle assessment of Autoliv’s Driver Airbag. Master
thesis report. ESA report 2010:1, ISSN:1404-8167. Chalmers University of Technology.
Gothenburg, Sweden.

Link to PDF:http://cpmdatabase.cpm.chalmers.se/DataReferences/ESA_2010--1.pdf

Other processes in the CPM Database also included in the above publication:
- Airbag’s can production. Autoliv ESA-DBP

- Airbag’s cushion manufacturing. Autoliv ESA-DBP

- Airbag’s igniter granules manufacturing. Autoliv ESA-DBP

- Airbag’s inflator assembly. Autoliv ESA-DBP
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- Airbag’s initiator assembly. Autoliv ESA-DBP
- Airbag’s label manufacturing. Autoliv ESA-DBP
- Airbag’s nut manufacturing. Autoliv ESA-DBP

System Boundaries

Nature Boundary

The performed study is gate-to-gate. It starts with processing the materials and ends with
assembling plastic and metal parts. Data given by the shunt ring manufacturer do not show
any emissions.

Time Boundary

The data were acquired in 2009 and they come from 2008.

Geographical Boundary

The manufacturing plant is located in Germany.

Other Boundaries

Excerpt from the report, see ’Literature reference’: "Maintenance of production capital as
well as personnel related environmental impacts were excluded from the study.
Transportation within the production plant was not included.”

Allocations

The allocation procedure was applicable in case of electricity and water. Those values were
given for the annual production. Allocation was based on the value on annual production
and value of studied product.

Systems Expansions

Not applicable

Flow Data

General Activity QMetaData

Date Conceived

2009
Data Type Derived, unspecified
Represents See 'Function’
Method Data gathered from manufacturer using data collection sheet.

Literature Reference

Mujiyanto A., Priyojati S. (2010). Life cycle assessment of Autoliv’s Driver Airbag. Master
thesis report. ESA report 2010:1, ISSN:1404-8167. Chalmers University of Technology.
Gothenburg, Sweden. Link to PDF: a href=http://www.cpm.chalmers.se/CPMDatabase
/DataReferences/ESA_2010--1.pdf>http://www.cpm.chalmers.se/CPMDatabase
/DataReferences/ESA_2010--1.pdf

Notes

Energy consumption data were not available.

Flow Table and Specific Meta Data
QMetaData Direction FlowType Substance Quantity Min|Max|Unit Environment Geography
Input Natural Water 2.00E-03 m3 |Technosphere |Germany
resource
Input Refined Au 1.13E-04 g Technosphere
resource
Input Refined CuBe2 alloy 6.00E-02 g Technosphere
resource
Input Refined Electricity 7.20E-04 MJ |Technosphere |Germany
resource
Input Refined Ni 4.20E-03 g Technosphere
resource
Refined Polybutylene
Input resource terephthalate 3.90E-01 g Technosphere
Notes: The finished product is then
transported to Autoliv Romania to |Output Product Shunt ring 1 pce |Technosphere
be assembled into inflator.
Output Residue Scrap 9.27E-03 g Technosphere

About Inventory

Publication

Mujiyanto A., Priyojati S. (2010). Life cycle assessment of Autoliv’s Driver Airbag. Master
thesis report. ESA report 2010:1, ISSN:1404-8167. Chalmers University of Technology.
Gothenburg, Sweden.

Link to PDF: a href=http://cpmdatabase.cpm.chalmers.se/DataReferences
/ESA_2010--1.pdf=>http://cpmdatabase.cpm.chalmers.se/DataReferences/ESA_2010--1.pdf

Intended User

LCA practitioner

General Purpose

Autoliv has decided to perform 4 LCA projects for the following products: airbag, seatbelt,
night vision camera (NVC) and electronic control unit (ECU). The main purpose was to learn
more about the products and their environmental performances and eventually decrease
their impact on the environment.
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Detailed Purpose

The discussed shunt ring is the part of the airbag which was the object of the study. The
main goals of the study are:

(excerpt from the report, see ’Literature reference’)

1. To identify the environmental impacts that can be associated with the airbag.

2. To analyze several environmental impacts such as consumption of different resources,
e.g. energy, water, materials, etc., emissions of specific pollutants such as CO2, NOx, SO2,
etc. and amount of generated wastes.

3. To determine the relative environmental load of the airbag package compared to a
complete car.

4. To determine whether there are materials in the product that should be avoided for
environmental reasons.”

Commissioner

Autoliv Development AB - .

Practitioner

Arief Mujiyanto & Susetyo Priyojati - .

Reviewer Birgit Brunklaus & Henrikke Baumann -
Applicability For applicability for the process see 'Technical System’ and 'System Boundaries’ above
About Data ESA database project.
Year 2010.
Administrating organization: Chalmers University of Technology, Department of
Environmental Systems Analysis.
Financier: the Swedish Research Council (Vetenskapsradet)
Data documentor: Katarzyna Iwanek assisted by Filippa Fuhrman (ESA) and Johan Tivander
(ESA).
Review committee for imported data: Johan Tivander (ESA), Emma Rex (CPM, Center for
environemental assessment of Product and Material Systems), Bengt Steen (ESA), Anne-
Marie Tillman (ESA).
Notes In the study it was assumed that the scenario for the end of life is that the airbag is

shredded together with the car. Before that it has to be deployed in the specialized garage.
The assumption made in the project says that 80% of the airbag will be recycled. The rest
consists mainly of resins, rubber, glass, textile etc.

The studied product is a part of the airbag which was the object of the LCA study for Autoliv.
More processes from the same study were also documented in this database. In parallel to
the airbag, 3 other LCA studies for Autoliv were carried out (for seatbelt, night vision
camera and electronic control unit). Some of the processes can be found also in the CPM
database.

SPINE Data Report © SLC, Chalmers University of Technology, 2020 SLC - the Swedish life cycle center

SPINE LCI dataset: Air-conditioning system. ESA-DBP

Administrative

Finished

Y

Date Completed

2007

Copyright

Environmental Systems Analysis, Chalmers Univ. of Technology

Availability

Public

Technical System

Name

Air-conditioning system. ESA-DBP

Functional Unit

Air-conditioning system which conditions and distributes a variable airflow volume (VAV) of
a max. 5 m3/s

Functional Unit Explanation

Excerpt from the report, see 'Publication’:

"The air-conditioning system includes the cooling and the air distribution systems.

The required temperature of the supply is 15 °C all during the year, and the room
temperature varies from 20 °C to 25.5 °C. The system operates for 11h (7am-18pm) each
working day, 5 days a week. The lifesplan of this system as an entity is estimated to be 15
years.”

The data are valid for 1 year.

Process Type

Cradle to gate

Site

Unknown

Sector

Goods and services for households
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Owner

Unknown

Technical system description

Schematics of the system can be found in the reference report (see 'Publication’).

This particular air-conditioning system was used for comparison with bore-hole system (see
’Bore-hole based air-conditioning system. ESA-DBP’). The discussed system was (excerpt
from the report, see 'Publication’) " designed to meet the same requirements, but with more
traditional sources for heating (district heating) and cooling (refrigeration).

"The air-conditioning system studied was installed to provide a building complex with
ventilating air which should also lead off the surplus heat from the premises. (...) The gross
area of the premises is 5000 m2, or 2500 m2 for each of the buildings.

(...) The system (...) consists of an air-handling unit, an air distribution system(...). The
source of cooling energy is, in this particular system, an ordinary chiller.

Calculations of materials and energy use for the two air-conditioning systems are based on
the design documents for system A (NB: bore-hole system), since both system alternatives
are designed for the same building. (...) Although the disposition of the storeys differs
slightly, for the estimation of the energy use, they are assumed to be similar. The total net
area of the buildings is 1920 m2, which is mostly divided into cell offices and an auditorium
for 150 persons. The total internal loads are assumed to be 40 W/m2, accounting for 10
W/m2 for people, and 15 W/m2 each for lighting and computerised equipment.

(...) The production stage includes the assembly of the air distribution system in the
building. User stage of the life cycle includes electricity for operation of the air-handling unit
and the cooling system, required heat energy, and the leakage of the refrigerant. (...)
Electricity amounts for operation of the air-handling units are estimated by using a specific
fan power (SFP) factor of 1.1 kW/(m3/s) when distributing 80% of the maximum airflow,
which corresponds with an SFP of 2.1 for the maximum airflow. Air is distributed in the
building via a novel construction of a VAV supply air volumes at low air temperatures, 15 °C
and lower, without a draught problem.

(...) The environmental impacts of the disposal stage are calculated for material recycling

(metals 95%, polyethylene 90%), for inineration with energy recovery (100% of the other
plastics, 10% of polyethylene), and for land-filling (5% of all metals, 100% of the mineral
wool insulation).

Main assumptions made for this study are (NB: based on the comparative table): all-air;
vapour compression; variable airflow; air-conditioning system; life cycle phases: production,
user, disposal; office area: 1920 m2; total airflow: 5 m3/s; supply air temperature: 15°C,
exhaust air temperature 22.5 °C; internal heat loads 40 W/m3; cooling loads: 124
MWh/year; operating time: 8760 h/year, SFP: 1.1 kW/(m3/s), life span: 15 years.

This process is included in the system described in:

Heikkila K. (2007). Environmental Assessment of Air-conditioning Systems. Design
Considerations for Swedish Conditions. Report no. D 2007:2, Department of Building
Services Engineering, Chalmers University of Technology. Gothenburg, Sweden.

Link to PDF:
http://cpmdatabase.cpm.chalmers.se/DataReferences/Heikkila_et_al_ 2007

Other processes in the CPM Database also included in the above publication:

- Bore-hole based air-conditioning system. ESA-DBP

- Air-and-water air conditioning system. ESA-DBP

- All-air air handling unit with a cooling coil and vapour compression chiller with a
refrigerant. ESA-DBP

- All-air desiccant cooling air handling unit. ESA-DBP

- Operation on desiccant cooling system - a technology in air conditioning. ESA-DBP

- Operation on vapour compression cooling system - a technology in air conditioning. ESA-
DBP

System Boundaries

Nature Boundary

Time Boundary
Geographical Boundary

Other Boundaries

Allocations

In the study production, user and disposal stages are considered. The inventory analysis
included parameters describing resource use and emissions to air and water.

2005
Goteborg, Sweden

Excerpt from the report, see 'Publication’:

"The environmental impact (...) is analysed by taking into account the production of
materials that comprise them, the energy use for the operation of the systems, and their
eventual removal. The air distribution system in the building is also included in the analysis.
During the lifespan of each system, supply and exhaust air filters have to be replaced
according to a predefined time schedule. As shown in earlier studies, the impact of the filter
materials and their amounts (mostly sheet steel and rock wool) on the environmental
performance of the whole system is negligible. Therefore, these material amounts are
excluded from this analysis. Moreover, components such as silencers, dampers, various
valves and screws are also excluded. Neither the transports of materials to the producers,
nor to the building site, are taken into account according to the assumption that the
transportation distance is equivalent for both systems and would thus not affect results.”

Unknown
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Systems Expansions

Not applicable

General Activity QMetaData

Date Conceived

2004

Derived, unspecified

See 'Function’

Excerpt from the report, see 'Publication’: "The amounts of component materials for the air-
handling unit are deteremined by approximations based on a previously published LCA
study. (...) The life cycle inventory data for the component materials and energy sources
are obtained from the software application EPS Design Systens 4.0”

Literature Reference

Heikkila K. (2007). Environmental Assessment of Air-conditioning Systems. Design
Considerations for Swedish Conditions. Report no. D 2007:2, Department of Building
Services Engineering, Chalmers University of Technology. Gothenburg, Sweden. Link to PDF:
http://www.cpm.chalmers.se/CPMDatabase/DataReferences/Heikkila_et_al_2007

Flow Data
Data Type
Represents
Method
Notes

Energy consumption data were not available.

Flow Table and Specific Meta Data

QMetaData | Direction |FlowType | Substance Quantity |Min Max |Unit |[Environment Geography
Input Resource Aluminium ore 2.66E+02 kg Ground Sweden
Input Resource Chromium ore 1.99E+01 kg Ground Sweden
Input Resource Coal in ground 7.58E+04 kg Ground Sweden
Input Resource Copper ore 2.29E+01 kg Ground Sweden
Input Resource Forestland occupation 4.11E+01 kg Ground Sweden
Input Resource Iron ore 1.36E+03 kg Ground Sweden
Input Resource Molybdenum ore 9.00E-01 kg Ground Sweden
Input Resource Nickel ore 8.80E+00 kg Ground Sweden
Input Resource Oil in the ground 7.58E+03 kg Ground Sweden
Input Resource Zinc ore 3.54E+01 kg Ground Sweden
Output Emission BOD 5.00E-03 kg Water Sweden
Output Emission CH4 2.70E+00 kg Air Sweden
Output Emission CcO 7.00E+00 kg Air Sweden
Output Emission CO2 2.06E+05 kg Air Sweden
Output Emission COD 3.00E-01 kg Water Sweden
Output Emission Dust 3.70E+00 kg Other Sweden
Output Emission Formaldehyde 2.00E-01 kg Air Sweden
Output Emission HCI 8.00E-01 kg Air Sweden
Output Emission HFC-125 2.70E+00 kg Air Sweden
Output Emission HFC-134a 5.80E+00 kg Air Sweden
Output Emission HFC-32 2.60E+00 kg Air Sweden
Output Emission Litter 2.60E+00 kg Other Sweden
Output Emission N20 3.00E-02 kg Air Sweden
Output Emission NMVOC 2.20E+00 kg Air Sweden
Output Emission NOXx 5.20E+02 kg Air Sweden
Output Emission SOx 1.25E+03 kg |Air Sweden

About Inventory

Heikkila K. (2007). Environmental Assessment of Air-conditioning Systems. Design
Considerations for Swedish Conditions. Report no. D 2007:2, Department of Building
Services Engineering, Chalmers University of Technology. Gothenburg, Sweden.

Link to PDF:
http://cpmdatabase.cpm.chalmers.se/DataReferences/Heikkila_et_al_ 2007

Intended User

LCA practitioner

General Purpose

| Publication

Excerpt from the report, see 'Publication’:

”An objective of this work was that it should lead to an increased knowledge of how to work
with environmental issues related to air-conditioning systems for office buildings and to a
greater awareness of the environmental loads related to these systems.

(...) The objectives of this thesis are to:

- describe how the environmental performance of air-conditioning systems can be assessed
and evaluated at the design stage. The focus is on the application of existing methods for
environmental assessment of these systems.

- identify and discuss the major sources of the environmental impacts and give some
general recommendations as to how to design air-conditioning systems to improve their
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environmental performance.
- outline possible key performance indicators (KPI) for the environmental performance of
the most common types of air-conditioning systems.”

Detailed Purpose

Excerpt from the report, see 'Publication’:

"Case study analyses environmental impacts related to two all-air systems with different
means of cooling. One of the systems uses mainly boreholes in the ground for cooling the
supply air. This system is compared to a traditional reference system that uses a chiller for
conditioning the supply air.”

Commissioner

Unknown - .

Practitioner

Katarina Heikkila - .

Reviewer Jan-Olof Dalenback, Torbjérn Lindholm, - Building Services Engineering, Energy and
Environment, Chalmers University of Technology
Applicability For applicability for the process see 'Technical System’ and 'System Boundaries’ above
About Data ESA database project.
Years 2009-2011.
Administrating organization: Chalmers University of Technology, Department of
Environmental Systems Analysis.
Financier: The Swedish Research Council (Vetenskapsradet)
Data documentor: Katarzyna Iwanek assisted by Filippa Fuhrman (ESA) and Johan Tivander
(ESA).
Review committee for imported data: Johan Tivander (ESA), Emma Rex (CPM, Center for
environmental assessment of Product and Material Systems), Bengt Steen (ESA), Anne-
Marie Tillman (ESA).
Notes For more information and the comparison with the other systems see the report.

The reference report is a thesis for the degree of doctor. As a part of it, seven papers are
included. Paper V "Environmental evaluation of an air-conditioning systems supplied by
cooling energy from a bore-hole based heat pump system” relates to the analysis of the two
air-conditioning systems. The function and other information was taken from the mentioned
Paper V. Inventory data come from the main part of the report.

SPINE Data Report © SLC, Chalmers University of Technology, 2020 SLC - the Swedish life cycle center

SPINE LCI dataset: All-air air handling unit with a cooling coil and vapour compression

chiller with a refrigerant. ESA

Administrative

Finished

Y

Date Completed

2007

Copyright

Environmental Systems Analysis, Chalmers Univ. of Technology

Availability

Public

Technical System

Name

All-air air handling unit with a cooling coil and vapour compression chiller with a refrigerant.
ESA

Functional Unit

”One air handling unit, which distributes a constant airflow volume (CAV) of 4.8 m3/s 24h a
day for 15 years.”

Functional Unit Explanation

Excerpt from the report, see 'Publication’: ”"The required temperature of the supply air is
constant of 16°C and the room temperature varies between 20°C and 25°C.”
The data are valid for 1 year.

Process Type

Cradle to grave

Site Unknown
Sector Goods and services for households
Owner Unknown

Technical system description

Schematics of the system can be found in the reference report (see 'Publication’).

The studied product is (excerpt from the report, see 'Publication’) "an all-air, air handling
unit with a cooling coil. A vapour compression chiller with a refrigerant completes the
installation.

(...) Calculations are based on a case study of an office building. The 15-storeyed building is
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designed to be situated in Stokholm, Sweden. The storeys are designed to be similar and
the offices are allocated 5000 m2 of the total area of 12500 m2. The total internal loads of
the offices are 33 W/m2, accounting for 33 occupants per floor (10 W/m2). Each office room
has an area of 10 m2, a room height of 3 m, and outer wall space 6.6 m2, of which the
window area is 4.4 m2.

Although four air handling units of the same size and construction for each alternative serve
the whole building, the materials and energy amounts (...) are based on calculations for one
air handling unit.

(...) As an entity, the life cycle of the systems is assumed to be 15 years. Occasionally, the
systems must be changed or rebuilt sooner because of changes of occupants or in the use of
the building. Accordingly, it would be unrealistic to assume a lifetime of more than 15 years.
For the user stage of the life cycle, electricity amount (...) is calculated by using specific fan
power factor (SFP) of 2.5kW/(m3/s) (...). The energy use for the compressor of the chiller
(...) is calculated for 30800 kWh cooling loads per year, using the seasonal performance
conditions for the chiller over a full year.

(-..) There is no need for heating of the supply air during the cold part of the year because
of the low temperature of supply air (16°C) and the high efficiency of the heat recovery unit
(74%).

(...) The hourly measured weather data for the year 1990 in Stokholm, Sweden are used in
the calculations. The year 1990 was chosen because the number of hours with ambient air
temperatures of 16°C or more corresponds to the 10-year mean value for the period
1982-1992.

The user stage of the life cycle also includes the environmental impact of the filters for
supply and exhaust air (...) as well as leakage of the refrigerant. The lifetime of the filter is
assumed to be one year, and the annual leakage ratio is 2% of the refrigerant charge.

The environmental impact of the disposal stage is calculated for material recycling, for
incileration with energy recovery and for landfilling.”

Main assumptions made for this study are (NB: based on the comparative table): all-air;
constant airflow; air-handling unit; life cycle phases: production, user, disposal; office area:
1250 m2; total airflow: 4.8 m3/s; supply air temperature: 16°C, exhaust air temperature
25°C; internal heat loads 33 W/m3; 105 MWh/year; operating time: 8760 h/year, SFP: 2.5
kW/(m3/s), life span: 15 years.

This process is included in the system described in:

Heikkila K. (2007). Environmental Assessment of Air-conditioning Systems. Design
Considerations for Swedish Conditions. Report no. D 2007:2, Department of Building
Services Engineering, Chalmers University of Technology. Gothenburg, Sweden.

Link to PDF:
http://cpmdatabase.cpm.chalmers.se/DataReferences/Heikkila_et_al_2007

Other processes in the CPM Database also included in the above publication:

- Bore-hole based air-conditioning system. ESA-DBP

- Air-conditioning system. ESA-DBP

- Air-and-water air conditioning system. ESA-DBP

- All-air desiccant cooling air handling unit. ESA-DBP

- Operation on desiccant cooling system - a technology in air conditioning. ESA-DBP

- Operation on vapour compression cooling system - a technology in air conditioning. ESA-
DBP

System Boundaries

Nature Boundary

Time Boundary
Geographical Boundary

Other Boundaries

Allocations

Systems Expansions

The inventory analysis included parameters describing resource use and emissions to air
and water.

Excerpt from the report, see 'Publication’: ”"The environmental impact is studied for the life
cycle of the air-handling units, which includes production of materials that comprise the
systems, materials and energy use for maintenance, and their operation, as well as
disposal.”

Data come from the years 1995-2001. The system was assumed to work for 15 years.
Sweden

Excerpt from the report, see 'Publication’:

”The distribution system in the building is excluded from the analysis and the
environmental impact is calculated only for the air-handling units. Minor materials, such as
valves and screws, are not included in the calculations. Neither the transport of materials to
the producers of the air-handling units nor the transport to the building site are included in
the calculations, according to the assumption that the transportation distance was
comparable for both systems and would not affect results.”

Unknown

Not applicable

Flow Data

General Activity QMetaData

Date Conceived

1995-2001
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Data Type Derived, unspecified
Represents See 'Function’
Method Adapted from the other reports.

Literature Reference

Heikkila K. (2007). Environmental Assessment of Air-conditioning Systems. Design
Considerations for Swedish Conditions. Report no. D 2007:2, Department of Building
Services Engineering, Chalmers University of Technology. Gothenburg, Sweden. Link to PDF:
http://www.cpm.chalmers.se/CPMDatabase/DataReferences/Heikkila_et_al_2007

Notes

Energy consumption data were not available.

Flow Table and Specific Meta Data

QMetaData Direction FlowType |Substance Quantity |Min|Max|Unit Environment |Geography
Input Resource |Aluminium ore 8.02E+01 kg |Ground Sweden
Input Resource |Chromium ore 8.00E-01 kg |Ground Sweden
Input Resource |Coal in ground 2.63E+05 kg |Ground Sweden
Input Resource |Copper ore 1.67E+01 kg |Ground Sweden
Input Resource |Forestland occupation | 9.70E+00 kg |Ground Sweden
Input Resource |lron in ore 4.88E+02 kg |Ground Sweden
Input Resource |Molybdenum ore 4.00E-02 kg |Ground Sweden
Input Resource |Nickel ore 4.00E-01 kg |Ground Sweden
Input Resource |Qil in the ground 1.01E+04 kg |Ground Sweden
Input Resource |Zinc ore 1.07E+01 kg |Ground Sweden
Output Emission |BOD 5.00E-03 kg |Water Sweden
Output Emission |[CH4 8.00E-02 kg |Air Sweden
Output Emission |CO 4.00E-02 kg |Air Sweden
Output Emission |CO2 7.07E+05 kg |Air Sweden
Output Emission |COD 1.00E-01 kg |Water Sweden

Notes: non elementary output |Output Emission |Dust 1.60E-01 kg |Other Sweden
Output Emission |Formaldehyde 4.00E-02 kg |Air Sweden
Output Emission |HFC-125 1.11E+01 kg |Air Sweden
Output Emission |HFC-32 1.11E+01 kg |Air Sweden

Notes: non elementary output |Output Emission |Litter 2.80E+00 kg |Other Sweden
Output Emission |N20 1.00E-03 kg |Air Sweden
Output Emission |NMVOC 1.20E+00 kg |Air Sweden
Output Emission |NOx 1.79E+03 kg |Air Sweden
Output Emission |[N-tot 6.00E-04 kg |Water Sweden
Output Emission |PAH 4.00E-03 kg |Air Sweden
Output Emission |P-tot 1.00E-04 kg |Water Sweden
Output Emission |SOx 4.29E+03 kg |Air Sweden

About Inventory

Publication

Heikkila K. (2007). Environmental Assessment of Air-conditioning Systems. Design
Considerations for Swedish Conditions. Report no. D 2007:2, Department of Building
Services Engineering, Chalmers University of Technology. Gothenburg, Sweden.

Link to PDF:
http://cpmdatabase.cpm.chalmers.se/DataReferences/Heikkila_et_al_2007

Intended User

LCA practitioner

General Purpose

Excerpt from the report, see 'Publication’:

”An objective of this work was that it should lead to an increased knowledge of how to work
with environmental issues related to air-conditioning systems for office buildings and to a
greater awareness of the environmental loads related to these systems.

(...) The objectives of this thesis are to:

- describe how the environmental performance of air-conditioning systems can be assessed
and evaluated at the design stage. The focus is on the application of existing methods for
environmental assessment of these systems.

- identify and discuss the major sources of the environmental impacts and give some
general recommendations as to how to design air-conditioning systems to improve their
environmental performance.

- outline possible key performance indicators (KPI) for the environmental performance of
the most common types of air-conditioning systems.”

Detailed Purpose

Excerpt from the report, see 'Publication’:

"This case study aims to evaluate the environmental impact of two AC systems at the
design stage, to choose one of them as an appropriate alternative for a given building and
for the environment.”

Commissioner

Unknown - .
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Practitioner

Katarina Heikkila - .

Reviewer Jan-Olof Dalenback, Torbjérn Lindholm, - Building Services Engineering, Energy and
Environment, Chalmers University of Technology
Applicability For applicability for the process see 'Technical System’ and 'System Boundaries’ above
About Data ESA database project.
Years 2009-2011.
Administrating organization: Chalmers University of Technology, Department of
Environmental Systems Analysis.
Financier: The Swedish Research Council (Vetenskapsradet)
Data documentor: Katarzyna Iwanek assisted by Filippa Fuhrman (ESA) and Johan Tivander
(ESA).
Review committee for imported data: Johan Tivander (ESA), Emma Rex (CPM, Center for
environmental assessment of Product and Material Systems), Bengt Steen (ESA), Anne-
Marie Tillman (ESA).
Notes For more information and the comparison with the other systems see the report.

The reference report is a thesis for the degree of doctor. As a part of it, seven papers are
included. Paper Il relates to the comparison of life cycles of vapour compression cooling and
desiccant cooling systems.The function and other information was taken from the
mentioned Paper Il. Inventory data come from the main part of the report.

SPINE Data Report © SLC, Chalmers University of Technology, 2020 SLC - the Swedish life cycle center

SPINE LCI dataset: All-air desiccant cooling air handling unit. ESA-DBP

Administrative

Finished

Y

Date Completed

2007

Copyright

Environmental Systems Analysis, Chalmers Univ. of Technology

Availability

Public

Technical System

Name

All-air desiccant cooling air handling unit. ESA-DBP

Functional Unit

”One air handling unit, which distributes a constant airflow volume (CAV) of 4.8 m3/s 24h a
day for 15 years.”

Functional Unit Explanation

Excerpt from the report, see 'Publication’: ”"The required temperature of the supply air is
constant of 16°C and the room temperature varies between 20°C and 25°C.”
The data are valid for 1 year.

Process Type

Cradle to grave

Site Unknown
Sector Goods and services for households
Owner Unknown

Technical system description

Schematics of the system can be found in the reference report (see 'Publication’).

The studied product is (excerpt from the report, see 'Publication’) "an all-air, desiccant
cooling air handling unit.

(...) Calculations are based on a case study of an office building. The 15-storeyed building is
designed to be situated in Stokholm, Sweden. The storeys are designed to be similar and
the offices are allocated 5000 m2 of the total area of 12500 m2. The total internal loads of
the offices are 33 W/m2, accounting for 33 occupants per floor (10 W/m2). Each office room
has an area of 10 m2, a room height of 3 m, and outer wall space 6.6 m2, of which the
window area is 4.4 m2.

Although four air handling units of the same size and construction for each alternative serve
the whole building, the materials and energy amounts (...) are based on calculations for one
air handling unit.

(...) As an entity, the life cycle of the systems is assumed to be 15 years. Occasionally, the
systems must be changed or rebuilt sooner because of changes of occupants or in the use of
the building. Accordingly, it would be unrealistic to assume a lifetime of more than 15 years.
For the user stage of the life cycle, electricity amount (...) is calculated by using specific fan
power factor (SFP) of 3.2 kW/(m3/s) (...).

(...) There is no need for heating of the supply air during the cold part of the year because

61




of the low temperature of supply air (16°C) and the high efficiency of the heat recovery unit
(74%). (...) The temperature of the air leaving the regeneration heating coil is assumed to
be constant at 55°C, and the annual heat energy is estimated by calculations for a desiccant
cooling control with the following assumptions:

- room temperature is 25°C,

- the saturation efficiency of the supply and exhaust evaporative coolers is 80%, and

- the performance of the desiccant wheel is equivalent to a commercially available
component having a face velocity of 2.5 m/s and a rotor depth of 0.2 m.

The hourly measured weather data for the year 1990 in Stokholm, Sweden are used in the
calculations. The year 1990 was chosen because the number of hours with ambient air
temperatures of 16°C or more corresponds to the 10-year mean value for the period
1982-1992.

The user stage of the life cycle also includes the environmental impact of the filters for
supply and exhaust air (...). The lifetime of the filter is assumed to be one year. (...)

The environmental impact of the disposal stage is calculated for material recycling, for
incileration with energy recovery and for landfilling.”

Main assumptions made for this study are (NB: based on the comparative table): all-air;
constant airflow; air-handling unit; life cycle phases: production, user, disposal; office area:
1250 m2; total airflow: 4.8 m3/s; supply air temperature: 16°C, exhaust air temperature
25°C; internal heat loads 33 W/m3; cooling loads: 105 MWh/year; operating time: 8760
h/year, SFP: 3.2 kW/(m3/s), life span: 15 years.

This process is included in the system described in:

Heikkila K. (2007). Environmental Assessment of Air-conditioning Systems. Design
Considerations for Swedish Conditions. Report no. D 2007:2, Department of Building
Services Engineering, Chalmers University of Technology. Gothenburg, Sweden.

Link to PDF:
http://cpmdatabase.cpm.chalmers.se/DataReferences/Heikkila_et_al 2007

Other processes in the CPM Database also included in the above publication:

- Bore-hole based air-conditioning system. ESA-DBP

- Air-conditioning system. ESA-DBP

- Air-and-water air conditioning system. ESA-DBP

- All-air air handling unit with a cooling coil and vapour compression chiller with a
refrigerant. ESA-DBP

- Operation on desiccant cooling system - a technology in air conditioning. ESA-DBP

- Operation on vapour compression cooling system - a technology in air conditioning. ESA-
DBP

System Boundaries

Nature Boundary

Time Boundary
Geographical Boundary

Other Boundaries

Allocations

Systems Expansions

The inventory analysis included parameters describing resource use and emissions to air
and water.

Excerpt from the report, see 'Publication’: ”"The environmental impact is studied for the life
cycle of the air-handling units, which includes production of materials that comprise the
systems, materials and energy use for maintenance, and their operation, as well as
disposal.”

Data come from the years 1995-2001. The system was assumed to work for 15 years.
Stokholm, Sweden

Excerpt from the report, see 'Publication’:

”The distribution system in the building is excluded from the analysis and the
environmental impact is calculated only for the air-handling units. Minor materials, such as
valves and screws, are not included in the calculations. Neither the transport of materials to
the producers of the air-handling units nor the transport to the building site are included in
the calculations, according to the assumption that the transportation distance was
comparable for both systems and would not affect results.”

Unknown

Not applicable

Flow Data

General Activity QMetaData

Date Conceived

Data Type
Represents
Method

Literature Reference

1995-2001

Derived, unspecified

See 'Function’

Adapted from the other reports.

Heikkila K. (2007). Environmental Assessment of Air-conditioning Systems. Design
Considerations for Swedish Conditions. Report no. D 2007:2, Department of Building
Services Engineering, Chalmers University of Technology. Gothenburg, Sweden. Link to PDF:
http://www.cpm.chalmers.se/CPMDatabase/DataReferences/Heikkila_et_al_2007
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l Notes

Energy consumption data were not available.

Flow Table and Specific Meta Data

QMetaData Direction FlowType Substance Quantity IMin/Max Unit|Environment Geography
Input Resource |Aluminium ore 1.07E+02 kg |Ground Sweden
Input Resource |Chromium ore 1.00E+00 kg |Ground Sweden
Input Resource |Coal in ground 3.31E+05 kg |Ground Sweden
Input Resource |Copper ore 6.60E+00 kg |Ground Sweden
Input Resource |Forestland occupation | 1.18E+01 kg |Ground Sweden
Input Resource |lron ore 5.24E+02 kg |Ground Sweden
Input Resource |Molybdenum ore 5.00E-02 kg |Ground Sweden
Input Resource |Nickel ore 4.00E-01 kg |Ground Sweden
Input Resource |Oil in the ground 2.56E+04 kg |Ground Sweden
Input Resource |Zinc ore 1.09E+01 kg |Ground Sweden
Output Emission |BOD 1.00E-02 kg |Water Sweden
Output Emission |CH4 1.35E+02 kg |Air Sweden
Output Emission |CO 7.00E+00, kg |Air Sweden
Output Emission [CO2 9.43E+05 kg |Air Sweden
Output Emission |COD 3.00E-01 kg |Water Sweden

Notes: non elementary output |Output Emission |Dust 1.55E+00, kg |Other Sweden
Output Emission |Formaldehyde 5.00E-02 kg |Air Sweden

Notes: non elementary output |Output Emission |Litter 3.60E+00 kg |Other Sweden
Output Emission |N20 1.00E-03 kg |Air Sweden
Output Emission |NMVOC 2.70E+00 kg |Air Sweden
Output Emission |NOx 2.27E+03 kg |Air Sweden
Output Emission |N-tot 1.00E-03 kg |Water Sweden
Output Emission |PAH 5.00E-03 kg |Air Sweden
Output Emission |P-tot 1.00E-04 kg |Water Sweden
Output Emission |SOx 6.18E+03 kg |Air Sweden

About Inventory

Publication

Heikkila K. (2007). Environmental Assessment of Air-conditioning Systems. Design
Considerations for Swedish Conditions. Report no. D 2007:2, Department of Building
Services Engineering, Chalmers University of Technology. Gothenburg, Sweden.

Link to PDF:
http://cpmdatabase.cpm.chalmers.se/DataReferences/Heikkila_et_al_2007

Intended User

LCA practitioner

General Purpose

Excerpt from the report, see 'Publication’:

”An objective of this work was that it should lead to an increased knowledge of how to work
with environmental issues related to air-conditioning systems for office buildings and to a
greater awareness of the environmental loads related to these systems.

(...) The objectives of this thesis are to:

- describe how the environmental performance of air-conditioning systems can be assessed
and evaluated at the design stage. The focus is on the application of existing methods for
environmental assessment of these systems.

- identify and discuss the major sources of the environmental impacts and give some
general recommendations as to how to design air-conditioning systems to improve their
environmental performance.

- outline possible key performance indicators (KPI) for the environmental performance of
the most common types of air-conditioning systems.”

Detailed Purpose

Excerpt from the report, see 'Publication’:

"This case study aims to evaluate the environmental impact of two AC systems at the
design stage, to choose one of them as an appropriate alternative for a given building and
for the environment.”

Commissioner

Unknown - .

Practitioner

Katarina Heikkila - .

Reviewer Jan-Olof Dalenback, Torbjérn Lindholm, - Building Services Engineering, Energy and
Environment, Chalmers University of Technology

Applicability For applicability for the process see 'Technical System’ and 'System Boundaries’ above

About Data ESA database project.

Years 2009-2011.

Administrating organization: Chalmers University of Technology, Department of
Environmental Systems Analysis.

Financier: The Swedish Research Council (Vetenskapsradet)

Data documentor: Katarzyna Iwanek assisted by Filippa Fuhrman (ESA) and Johan Tivander

63




(ESA).

Review committee for imported data: Johan Tivander (ESA), Emma Rex (CPM, Center for
environmental assessment of Product and Material Systems), Bengt Steen (ESA), Anne-
Marie Tillman (ESA).

Notes

For more information and the comparison with the other systems see the report.

The reference report is a thesis for the degree of doctor. As a part of it, seven papers are
included. Paper Il "Environmental impact assessment using a weightning method for
alternative air-conditioning systems” relates to the comparison of life cycles of vapour
compression cooling and desiccant cooling systems. The function and other information was
taken from the mentioned Paper Il. Inventory data come from the main part of the report.

SPINE Data Report © SLC, Chalmers University of Technology, 2020 SLC - the Swedish life cycle center

SPINE LCI dataset: Aluminium recycling by refiners

Administrative

Finished Y

Date Completed 2002-05-07
Copyright EAA
Availability Public

Technical System

Name

Aluminium recycling by refiners

Functional Unit

1000 kg aluminium ingot

Functional Unit Explanation

Aluminium rolling or extrusion ingot

Process Type

Gate to gate

Site Not specified. See Geographical boundaries for further information.
Sector Materials and components
Owner Not specified. See Geographical boundaries for further information.

Technical system description

This inventory data represents the model of used aluminium recycling practice in Europe, as
operated by the aluminium refiners in an average recycling situation. The refining includes:
- Scrap preparation

- Melting and alloying

Production of electricity is included in the system.

The mix of technologies included is presented below, under the headline ”Scrap
preparation” and "Melting and alloying”.

The aluminium refiners recycle old aluminium scrap, their typical material input comprising
one-third aluminium scrap from end-of-life aluminium products, the rest is new scrap i.e
turnings, skimmings and dross, and aluminium metallics.

Several melting processes are used. The choice of process depends upon a number of
variables. These include the composition of the scrap, the process available within the given
plant, and economic and scheduling priorities. A breakdown of the common melting
technologies is given below, under the headline "Information regarding secondary smelting
furnances”.

Molten metal fluxing (to treat the molten metal: chemical adjustment, cleaning, yield
maximisation, degassing, etc.) and filtration technology (to remove any unwanted materials
prior to casting) has been developed to produce aluminium alloys of the correct quality
without undue environmental impact.

---------- Scrap preparation--------------------
The scrap is sorted in the following categories:
. shredder sheet scrap (4%o)

. shredder cast scrap (6%)

. sink and float (9%0)

. baling (15%)

. skimmings treatment (16%o)

. turnings treatment (50%0)

OO WNE
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--- Specification of the scrap ---

OLD SCRAP

Old scrap is the aluminium material which is recovered after an aluminium article has been
produced, used and finally collected for recycling. Old scrap could be a used aluminium
bevarage can, a car cylinder head, window frames, or electrical conductor cable.

Old aluminium scrap comes into the secondary industry via a very diversified and efficient
network of metal merchants and waste management companies which have the technology
to recover aluminium from vehicles, household goods, etc. This is often done using heavy
equipment such as shredders, thogether with magnetic separators to remove iron, sink-and-
float installations, or by the use of eddy current installations to separate aluminium from
other metals.

NEW SCRAP

New scrap is surplus material that arises during the production and fabrication of aluminium
products up to the point where they are sold to the final customer. Thus extrusion discards,
sheet edge trim, turnings, millings and drosses could all be described as new scrap.

Most new aluminium scrap comes into the secondary industry directly from the fabricators.
It is therefore of known quality and alloy, and is often uncoated. It can then be melted with
little preparation, apart perhaps from baling.

Some new scrap that arises during semi-finishing processes may be coated with paints, ink,
or plastics. This scrap can be decoated by passing scrap through an oven or a mesh
conveyer whilst hot gases are circulated through the mesh to volatilise or burn off the
coating.

The scrap is melted in a secondary smelting furnace. Different furnaces are used for
European aluminium scrap refining:

1. Rotary furnance

2. Sloping hearth furnance

3. Open well reverberatory furnance

4. Electric furnance

and goes further to the process steps:
5. Holding furnance
6. Casting.

Further details on the rotary furnace process step:

Coated aluminium scrap is typically processed by aluminium refiners using a rotary furnance
with a salt flux, yielding salt slag as a by-product. The reprocessing of salt slags to recover
salt flux and aluminium oxide is part of the aluminium refiners’ operations as it is carried
out either by the refiner himself or by an independent reprocessing specialist.

The temperature of the molten metal is adjusted and alloying additions may be made with a
combination of primary metals, recovered metals and master alloys to ensure the correct
chemical composition of the melt.

System Boundaries

Nature Boundary

Time Boundary

Geographical Boundary

Other Boundaries
Allocations

Systems Expansions

--- BOUNDARIES VALID FOR ALL DATA SETS FROM THE ENVIRONMENTAL PROFILE REPORT
2000 ---

Cut-off criteria through out this inventory is basically relevance, as checked by the industry
expert team monitoring the work and confirmed by reviewer |. Boustead. As a rough
guideline "less than 1% of total mass” is applied for the inputs, i.e if the input is less than
1% of the total mass, then it is not included in the inventory table. The base for the choices
of included inventory parameters is not further described in the EAA report.

--- BOUNDARIES VALID FOR ALL DATA SETS FROM THE ENVIRONMENTAL PROFILE REPORT
2000 ---

The data derived from an industry survey from 1998 and includes literature data from
reports dated 1998 and 1999.

--- BOUNDARIES VALID FOR ALL DATA SETS FROM THE ENVIRONMENTAL PROFILE REPORT
2000 ---

It is not always explicit in the report where the different included process steps take place.
Data may be acquired from outside of Europe, e.g. regarding ancillary materials. See
litterature references ( LitteratureRef) next to the flow table (FlowMetaData) for further
information about the data sources for each process step.

See Nature boundaries for a specification of the cut-off criteria that has been applied.
Allocations are not explicitly specified in the Environmental Profile Report 2000.

System expansions are not explicitly specified in the Environmental Profile Report 2000.

Flow Data
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General Activity QMetaData

Date Conceived

1998 - 1999

Data Type Derived, unspecified
Represents Not relevant.
Method RECYCLING OF USED ALUMINIUM This recycling model has has been prepared through a

survey of aluminium refiners carried out in 1998, with an estimated coverage of 53%. The
survey specifically covered secondary refiners of various sizes, ranging in output from <5
000 tpa to major facilities with production in excess of 50 000 tpa. The survey took into
account the process technology, feedstock and products, along with the input and output of
the various processes. Due to the individual nature of most secondary refining plants it is
not possible to publish process-specific data without the risk of exposing commercially
sensitive information, because a given site usually has a unique mix of feedstock, products
and process technology. See Applicability for further information. --- GENERAL
INFORMATION REGARDING ALL DATA SETS FROM THE ENVIRONMENTAL PROFILE REPORT
2000 --- TRANSPORTS Transport energy and air emission data have been taken from SAEFL
Environmental Series 250 (1998) "BUWAL 250", table 16.9 ELECTRICITY For all
manufacturing operations, the consumption of fossil fuels and emissions linked to electricity
production was calculated according to the UCTPE 94 electrical energy model as described
in BUWAL 250. Emissions from combustion only, i.e. excluding the production of the fuel,
have been considered where appropriate in order to make a direct comparision with the
corresponding process emissions. Emission data for combustion came from a report
prepared by EMPA for EEA (13 December 1997), showing the respective contributions of
production and combustion of the fuels in 'BUWAL 250, table 16.9’. Although emissions from
fuel combustion were often covered in the reporting from the industry survey, data
calculated from BUWAL 250 were always used, in view of the fact that the survey results
were not sufficiently reliable due to inconsistent use of conversion factors.

Literature Reference

---Recycling - Aluminium scrap terms and definitions: pr EN 12258-3 - Aluminium BREF
note: document prepared for the EU Commission, 1999 ---Transport energy, and electricity
use, and air emissions - SAEFL Environmental Series 250 (1998) "BUWAL 2507, table 16.9 -
EMPA report for EAA dated 27 April 1998, derived from Buwal 250 for national grid systems.

Notes

In this inventory profile it is possible to identify if the emission derives from the process or

the energy use, see Note-field for each specific flow.

Flow Table and Specific Meta Data

QMetaData Direction FlowType | Substance Quantity MinMax/Unit Environment Geography
Input Natural Brown coal 49.6 kg |Ground
resource
Input Natural Crude gas 233 kg |Ground
resource
Input Natural Crude oil 32.3 kg |Ground
resource
Input Natural Hard coal 45.8 kg |Ground
resource
Refined Alloying
Input resource additives 79.0 kg |Technosphere
Input Refined Aluminium 1270.0 kg |Technosphere
resource scrap
Input Refined Chlorine 1.6 kg |Technosphere
resource
Notes: Electricity produced by
nuclear and hydro power plants Refined .
(nuclear 143 kWh and hydro 0,2 Input resource Electricity 143.20 kWh | Technosphere
kwWh)
Input Refined H2S04 8.0 kg |Technosphere
resource
Input Refined HCI 0.20 kg |Technosphere
resource
Input Refined Hydraulic oil 0.0075 kg |Technosphere
resource
Input Refined Light oil 0.088 kg |Technosphere
resource
Input Refined Lime 7.7 kg |Technosphere
resource
Input Refined NaOH 1.6 kg |Technosphere
resource
Input Refined Nitrogen 1.8 kg |Technosphere
resource
Input Refined Salt 13.7 kg |Technosphere
resource
Input Refined Water 8.0 kg |Technosphere
resource
Output By-product |Al-Mg 0.86 kg |Technosphere
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Output By-product ﬁ)l(liJ(;rélmum 119 kg |Technosphere
Output By-product |Iron scrap 12 kg |Technosphere
Output By-product xc;r;;flt:rrous 42 kg |Technosphere
Output Emission Cl- 0.050 kg |Air
Output Emission Cl2 0.00049 kg |Air
Output Emission CcO 0.30 kg |Air
Output Emission CO2 801 kg |Air
Output Emission Dust 0.29 kg |Air
Output Emission H2S 0.0028 kg |Air
Output Emission HCI 0.45 kg |Air
Output Emission HF 0.0067 kg |Air
Output Emission Hydrocarbons 2.6 kg |Air
Output Emission N20 0.0014 kg |Air
Output Emission NH3 0.021 kg |Air
Output Emission Nitrogen 2.5 kg |Air
Output Emission NOx 1.1 kg |Air
Output Emission PH3 0.00052 kg |Air
Output Emission SO2 2 kg |Air
Output Product Aluminium ingot 1000 kg |Technosphere
Output Residue Ball mill dust 64.3 kg |Technosphere
Output Residue Dirt 1.9 kg |Technosphere
Output Residue Filter dust 13.0 kg |Technosphere
Output Residue \I,?vzfsrlctory 2.1 kg |Technosphere
Output Residue ﬁgggeﬁ?iztg’ 34 kg |Technosphere
Output Residue Stones 4.3 kg |Technosphere
Output Residue :’nv:;?i::ter 0.005 kg |Technosphere
Output Residue Waste oil 2.7 kg [Technosphere
Output Residue Waste rubber 24.3 kg |Technosphere
Output Residue Waste sediment 3.4 kg |Technosphere

About Inventory

Publication

Environmental Profile Report for the European Aluminium Industry, European Aluminium
Association, April 2000

Data documented by: Maria Erixon, IMI, Chalmers University of Technology
Documentation reviewed by: Ann-Christin Palsson, IMI, Chalmers University of Technology

Published in SPINE@CPM: 8 May 2002

Intended User

LCA-practitioners.

General Purpose

The European Aluminium Association (EAA) aims to contribute to further environmental
improvements in aluminium products in a life cycle concept.

Detailed Purpose

The purpose with the Environmental Profile Report 2000 is to provide LCA-practitioners with
detailed and up-to-date information representing the aluminium industry activities in
Europe.

The purposes with formatting the Environmental Profile Report 2000 for the European
Aluminium Industry to the data documentation format SPINE, according to the data
documentation criteria applied at Centre for environmental assessment of Product and
Material systems (CPM) are:

- CPM and European Aluminium Association (EAA) are anxious to provide life cycle
assessment (LCA) practitioners with accurate and up to date environmental data for
aluminium production.

- EAA is interested in the SPINE formatting procedure and result, as the format is a base for
(and therefor somewhat similar to) the new Technical Specification in 1SO, 1SO 14048,
regarding LCA data documentation format.

- EAA is interested in the CPM data quality control and documentation criteria.

Commissioner

- EAA (European Aluminium Association) 12 Av. de Broqueville B-1150 Brussels .

Practitioner

- EAA (European Aluminium Association) 12 Av. de Broqueville B-1150 Brussels .

Reviewer

Dr. lan Boustead, - 2 Black Cottages West Grinstead, Horsham GB-West Sussex RH13 7BD
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Applicability

--- SPECIFIC INFORMATION FOR THIS DATA SET ---
RECYCLING OF USED ALUMINIUM

This recycling model has has been prepared through a survey of aluminium refiners carried
out in 1998, with an estimated coverage of 53%. The survey specifically covered secondary
refiners of various sizes, ranging in output from <5 000 tpa to major facilities with
production in excess of 50 000 tpa. The survey took into account the process technology,
feedstock and products, along with the input and output of the various processes. Due to the
individual nature of most secondary refining plants it is not possible to publish process-
specific data without the risk of exposing commercially sensitive information, because a
given site usually has a unique mix of feedstock, products and process technology.

For most scrap types there are several viable processing routes, which may be taken in
order to meet specific company requirements. For a given scrap, each process route will
have advantages and disadvantages. For example, one process route may produce higher
metal yields, but at the cost of reduced flexibility, e.g. in the range of feedstock that could
be used, higher investment in equipment or additional environmental controls.

The aluminium refiners therefore actually make a case-by-case selection, depending on the
type of scrap, through a range of pre-treatment, preparation and melting technologies, in
order to maximise the metal value and to optimise the environmental aspects.

As a result of this inherent variability in scrap processing for recycling, the aluminium
recycling model developed here is only indicative, and this should be borne in mind if it is
used to describe the recycling of any particular product. Any LCA-study on aluminium
recycling would need to check carefully how well this fits with the particular aluminium
product or process involved, in order to avoid misinterpretations or incorrect conclusions.

ALUMINIUM RE-MELTING VERSUS PRIMARY ALUMINIUM PRODUCTION

Aluminium re-melting requires much less energy than the primary aluminium production
from its ore. A clear-cut comparision is not possible because the energy used in re-melting is
predominantly thermal while being electrical in the electrolysis. However, aluminium re-
melting saves raw materials and energy, and also reduces demands on landfill sites.

--- GENERAL INFORMATION VALID FOR ALL DATA SETS FROM THE ENVIRONMENTAL
PROFILE REPORT 2000 ---

RECOMMENDATIONS BY EAA WHEN USING THE DATA

The data provided by the EAA members for their own process steps are the most up-to-date
average data available for these processes, and it is recommended that they be used for LCA
purposes. Older literature data should be disregarded, as it may no longer be representative
due to technological improvements, progress in operating performance, changes with regard
to raw materials or waste treatment, etc.

To complete the product system inventory, data

- on the production of consumer products, from semi-fabricated aluminium,

- on the performance of consumer products in the use phase, and

- on the recovery of scrap prior to remelting at the end of the product’s useful life
should be acquired.

EAA recommend that these data be used in LCA studies in accordance with methodologies
within the framework of the international standards in the 1SO 14040-series.

RELATED DATA SETS IN SPINE DATA FORMAT

The data presented in the Environmental Profile Report is reformatted in to the SPINE
format and structured according to the SPINE concept in as many separate activities (sub-
systems) as possible. The system scope for the study as a whole is primary aluminium
production, semi-finished aluminium production, and recycling. The SPINE formatting
resulted in 7 activities. These activities are all published in the SPINE@CPM database.

The production and recycling step are intended to be used together. For example, to obtain a
cradle to gate-system for rolled aluminium sheet, the activity Primary aluminium production
should be connected to the activity Production of rolled aluminium sheet. A recycling step
(Aluminium recycling by refiners ) could also be connected to such a system, depending on
the scope.

-- List of activities formatted in the SPINE-format, published in SPINE@QCPM --

Primary aluminium production
1. Primary aluminium production

Semi-finished aluminium product fabrication

2. Production of rolled aluminium sheet

3. Production of extruded aluminium profiles

4. Production of 0,02-0,2 mm single-rolled aluminium foil

5. Production of 0,005-0,02 mm double-rolled aluminium foil

Recycling
6. Re-melting of aluminium scrap
7. Aluminium recycling by refiners
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Please note: The recycling process 6. Re-melting of aluminium scrap is included in the semi-
finished aluminium product fabrication, i.e. activities 2-5. When designing a product system
with the activities above where recycled aluminium is regarded, the activity Aluminium
recycling by refiners should be used. The Re-melting of aluminium activity is only a
specification if the user is specifically interested in this process step.

RECYCLING RATES FOR ALUMINIUM PRODUCTS AFTER USE

After use, aluminium products are a valuable re-usable resource. The European recycling
rates for end products are currently around 95% for the automotive sector and 85% for the
building sector.

IMPROVEMENTS IN THE ENVIRONMENTAL PERFORMANCE OF ALUMINIUM PRODUCTS AND
PROCESSES OVER THE PAST FEW YEARS

Over the past few years EAA has achieved major improvements in the environmental
performance of its production processes by means of the following:

- improvement on existing technology

- development and introduction of new technology and operations

- increased recycling of all materials in the production process.

Examples of major environmental improvements in aluminium products achieved over the
past few years include:

- weight reduction by downgauging in the packaging sector

- energy savings through weight reduction and subsequent fuel reduction in the transport
sector

- reduction of maintenance in the building sector

The previous Ecological Profile Report from EAA was published in 1996.

About Data

--- GENERAL INFORMATION VALID FOR ALL DATA SETS FROM THE ENVIRONMENTAL
PROFILE REPORT 2000 ---

PRECISION

According to EAA, the environmental data figures in the inventory table are usually accurate
to a precision of 5%.

DATA SOURCES FOR FUELS/ENERGY PRODUCTION AND COMBUSTION

The electricity supply systems and fuel production and use (transport energy and emission
data) have been taken from SAEFL Environmental Series 250 (1998) 'Buwal 250’ and EMPA
report for EAA dated 27 April 1998, derived from Buwal 250 for national grid systems.

All emissions connected with total fuel consumption (i.e. production and combustion of oil,
gas or coal) have been taken from SAEFL Environmental Series 250 (1998) 'Buwal 250,
table 16.9. Emissions from combustion only, i.e. excluding the contribution of the production
of the fuel, have been considered where appropriate in order to make a direct comparision
with the corresponding process emissions. Emission data for combustion came from a report
prepared by EMPA for EEA (13 December 1997), showing the respective contributions of
production and combustion of fuels in 'BUWAL 250, table 16.9'. Although emissions from fuel
combustion were often covered in the industry survey reporting, data calculated from
BUWAL 250 were always used, in view of the fact that the survey results were not
sufficiently reliable due to inconsistent use of conversion factors.

REVIEW OUTSPOKE

lan Boustead has reviewed and commented on the Environmental Profile Report for the
European Aluminium Industry, April 2000, which is a revision of the first Ecological Profile
Report from EAA that were published in 1996. lan Bousteds’ review comments on the
Environmental Profile Report for the European Aluminium Industry, April 2000:

”...1 have received the detailed calculations on which this present environmental report is
based. All of the queries that | raised after working through these reports were answered
satisfactory.” lan Bousted, Environmental Profile Report for the European Aluminium
Industry, April 2000

"Good-quality data were supplied by the EAA member companies, and the number of
companies participating provides good coverage of the various processes, meaning that the
results can be regarded as representative of the industryas a whole for the production of
primary aluminium and subsequent conversion processes.” lan Bousted, Environmental
Profile Report for the European Aluminium Industry, April 2000

"Because of the very fragmented nature of the recycling industry and wide variations in
practices, it is recognised that the data presented for this sector of the industry can only be
regarded as indicative. Nevertheless it is helpful to have such information from an
authorative source.” lan Bousted, Environmental Profile Report for the European Aluminium
Industry, April 2000

Notes

REVIEWER

lan Boustead has reviewed and commented on the Environmental Profile Report for the
European Aluminium Industry, which is a revision of the first Ecological Profile Report from
EAA that were published in 1996. See AboutData for review comments.
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GENERAL TECHNICAL INFORMATION ABOUT SECONDARY SMELTING FURNANCES
Below some further information about the different types of furnaces and areas of
application for secondary smelting furnances used in aluminium recycling.

Furnance type: REVERBERATORY
Variations: Standard, Side Well and Sloping Hearth

STANDARD

Principal application: Melting larger volumes of clean scrap and primary feedstock
Advantages: Large metal capacity (<=100t), Few restriction on feedstock sizes, Lower salt
slag use

Disadvantages: Lower thermal efficiency, Restricted feedstock types

Comments: High yields due to quality of feedstock, Molten metal pumps sometimes used

SIDE WELL

Principal application: Melting larger volumes of clean scrap and primary feedstock, Enables
efficient recovery of some finer feedstocks

Advantages: Large metal capacity, Wider range on feedstock possible, Normally no salt slag
Disadvantages: Lower thermal efficiency

Comments: High yields due to quality of feedstock, Molten metal pumps sometimes used

SLOPING HEARTH

Principal application: Separation of aluminium from higher melting point metal
contamination (i.e. iron/steel)

Advantages: Very efficient at removing high melting point contaminants

Disadvantages: Lower thermal efficiency

Comments: Sometimes incorporated into other furnance types, Yield dependent on level of
contamination

Furnance type: ROTARY
Variations: Fixed Axis, Tilting

FIXED AXIS

Principal application: Recycling a wide range of feedstocks

Advantages: No feedstock restrictions, Good thermal efficiency, Efficient de-magging, No
skimmings produced, Large chargevolumes possible (<50t)

Disadvantages: Relatively high usage of salt flux, Feedstock size may be restricted
Comments: Resultant salt slags can be reprocessed

TILTING

Principal application: Recycling a wide range of feedstocks

Advantages: No feedstock restrictions, Good thermal efficiency, Efficient de-magging, No
skimmings produced, Large chargevolumes possible (<50t) and lower use of salt flux than
"Fixed Axis”

Disadvantages: Feedstock size may be restricted

Comments: Tends to be used for lower scrap grades

Furnance type: INDUCTION
Variations: Coreless, Channel

CORELESS

Principal application: Melting of cleaner scrap or primary feedstock

Advantages: High yields obtained, No combustion gases, No salt flux required, Flexible use
(batch and continous processing possible)

Disadvantages: Relatively small load (<10t), Restricted feedstock type, Feedstock size may
be restricted

Comments: -

CHANNEL

Principal application: Melting of cleaner scrap or primary feedstock

Advantages: High yields obtained, No combustion gases, No salt flux required
Disadvantages: Relatively small load (<20-25t), Restricted feedstock type, Feedstock size
may be restricted

Comments: -

SPINE Data Report © SLC, Chalmers University of Technology, 2020 SLC - the Swedish life cycle center

SPINE LCI dataset: Anaerobic digestion of biological household waste. ESA-DBP

Administrative

Finished

Y

Date Completed

2006-2007
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Copyright

Environmental Systems Analysis, Chalmers Univ. of Technology

Availability

Public

Technical System

Name

Anaerobic digestion of biological household waste. ESA-DBP

Functional Unit

1 ton of biological household waste

Functional Unit Explanation

The functional unit is 1 ton of dry substance biological household waste.

Process Type

Gate to gate

Site

Sector

Waste treatment

Owner

Technical system description

Biogas is produced when biological material is decomposed by methane producing bacteria
during anaerobic conditions. These processes work in the temperature interval of 10 to 70
degrees Celsius. The most common process temperatures at biogas plants lies within the
mesophilic range (around 35 degrees Celsius) or the thermophilic range (around 55 degrees
Celsius) since the turnover of the bacteria is high at these temperatures. Thermophilic
processes have become more and more common, since less volume for the anaerobic
chamber is needed at higher temperatures. Wet processes are most abundant, but
anaerobic digestion can also take place in dry processes. The process can be design in
different ways depending on the type of substrate. One anaerobic digestion chamber is used
in one-step processes, in two-steps processes chambers in series are used. When digesting
sewage sludge different filters and carriers for microorganisms are used to optimize the
process.

Translated excerpts from the report (see 'Publication’):

” The biogas system consists of the digestion plants, waste deliveries and use of products.
The waste transport to the plant is executed by waste collection vehicles driven with diesel
or biogas. It is assumed that the cars go empty on the way back i.e. both there and back is
accounted for. At the plant both biogas, solid digestion rest and liquid digestion rest are
produced. Most of the biogas is sold to Trollhattan city for upgrading to vehicle gas. Some of
the gas is distributed to the plants owngas net, from where the gas is sold to costumers for
heating. Moreover some of the gas is used directly at the plant , or is burned as spill-over.
The solid digestion rest is used to cover landfills at the plant, while the liquid digestion rest
is used as fertilizer in agriculture. When the waste is digested it cannot be used for
electricity- and heatproduction, as the case in the incineration alternative. To be able to
compare the two different alternatives on an even basis emissions from equivalent
production of electricity and heat from the Gothenburg District Heating plant are included.”

Processes included in the biogas system:

- Anaerobic digestion plant (electricity from wind and water)

- Upgrading and compressing

- End use, light vehicles

- End use, heacy vehicles

- Waste transport with waste collection vehicle driven on diesel
- Waste transport with waste collection vehicle driven on biogas
- Combustion of biogas in a combustor belonging to the plant
- Burning of spill-over biogas

- Transport of and spreading of liquid digestion rest

- District heating production

- Electricity production, Swedish electricity mix

Processes not included in the biogas system:
- Leakage water

- Solid digestion rest for covering of landfills
- Methane leakage

This process is included in the system described in:

Ljungkvist H, 2008, Milj6- och samhallsekonomisk analys av behandling av biologiskt avfall.
Environmental Systems Analysis report 2008:1, Chalmers University of Technology,
Gothenburg, Sweden

Link to pdf (in Swedish): http://cpmdatabase.cpm.chalmers.se/DataReferences
/ESA_2008--1.pdf

Other processes in the CPM Database also included in the above publication:
Incineration of of biological household waste. ESA-DBP’

System Boundaries

Nature Boundary

Not applicable.
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Time Boundary The documentor makes a qualified guess that the data was produced in the years
2006-2007, based on information in the report.

Geographical Boundary The anaerobic digestion plant is located in Heljestorp, Vastra Gotaland, Sweden.

Translated excerpts from the report (see 'Publication’):

"Waste transported from Trollhattan travelles 10 km one way with biogasdriven waste
collection vehicles that need 7,3 m3 biogas per 10 km. The truck max load is assumed to
be 8 tons.”

”"Waste from other municipalities (than Trollhattan) is assumed to travel in average 40 km
to the plant, with dieseltrucks needing 3,5 liter diesel per 10 km. The truck max load is
assumed to be 8 tons.”

"The liquid digestion rest is transported 27,5 km one way to the agriculture and is spread in
growing crop. The nitrogen evaporation is 5 percent.”

Other Boundaries Translated excerpts from the report (see 'Publication’):
” The biogas system consists of the digestion plants, waste deliveries and use of products.
The waste transport to the plant is executed by waste collection vehicles driven with diesel
or biogas. It is assumed that the cars go empty on the way back i.e. both there and back is
accounted for. At the plant both biogas, solid digestion rest and liquid digestion rest are
produced. Most of the biogas is sold to Trollhattan city for upgrading to vehicle gas. Some
of the gas is distributed to the plants owngas net, from where the gas is sold to costumers
for heating. Moreover some of the gas is used directly at the plant , or is burned as spill-
over. The solid digestion rest is used to cover landfills at the plant, while the liquid digestion
rest is used as fertilizer in agriculture. When the waste is digested it cannot be used for
electricity- and heatproduction, as the case in the incineration alternative. To be able to
compare the two different alternatives on an even basis emissions from equivalent
production of electricity and heat from the Gothenburg District Heating plant are included.”

Processes included in the biogas system:

- Anaerobic digestion plant (electricity from wind and water)

- Upgrading and compressing

- End use, light vehicles

- End use, heacy vehicles

- Waste transport with waste collection vehicle driven on diesel
- Waste transport with waste collection vehicle driven on biogas
- Combustion of biogas in a combustor belonging to the plant
- Burning of spill-over biogas

- Transport of and spreading of liquid digestion rest

- District heating production

- Electricity production, Swedish electricity mix

Processes not included in the biogas system:
- Leakage water

- Solid digestion rest for covering of landfills
- Methane leakage

”"The solid digestion rest is not included in the system because emissions from this are
mixed with emissions to air and water from landfills.”

’Storage of liquid digestion rest is excluded from the system.”
"Usage of chemicals for maintenance of the plant is excluded from the system.”
”"The raw biogas from the plant is assumed to consist of 70 % methane.”

“Leakage of methane when upgrading and compressing is assumed to be 2 %.”

Allocations Not applicable.

Systems Expansions Translated excerpts from the report (see 'Publication’):
"When the waste is digested it cannot be used for electricity- and heatproduction, as the
case in the incineration alternative. To be able to compare the two different alternatives on
an even basis emissions from equivalent production of electricity and heat from the
Gothenburg District Heating plant are included.”

Flow Data

General Activity QMetaData

Date Conceived 2006-2007

Data Type Derived, mixed

Represents See 'Function’.

Method Not applicable.

Literature Reference Ljungkvist H, 2008, Miljo- och samhallsekonomisk analys av behandling av biologiskt avfall.

Environmental Systems Analysis report 2008:1, Chalmers University of Technology,
Gothenburg, Sweden Link to pdf (in Swedish): http://www.cpm.chalmers.se/CPMDatabase
/DataReferences/ESA_2008--1.pdf
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Notes

Not applicable.

Flow Table and Specific Meta Data

QMetaData Direction|FlowType Substance Quantity Min Max Unit Environment Geography
Input Input Product|Biological household waste 1000 kg |Technosphere |Sweden
Output Emission As 1.01 mg |Air Sweden
Output Emission Cd 0.81 mg |Air Sweden
Output Emission CH4 1.91 kg |Air Sweden
Output Emission CcO 0.13 kg |Air Sweden

Notes: From fossil fuels. Output Emission CO2 286 kg |Air Sweden
Output Emission Cr 6.78 mg |Air Sweden
Output Emission Cu 47.5 mg |Air Sweden
Output Emission HC 17 g Air Sweden
Output Emission HCI 2.02 o] Air Sweden
Output Emission HF 105 mg |Air Sweden
Output Emission Hg 2.02 mg |Air Sweden
Output Emission N 0.26 kg |Air Sweden
Output Emission N20 0.02 kg |Air Sweden
Output Emission Ni 3.85 mg |Air Sweden
Output Emission NMVOC 39 g Air Sweden
Output Emission NOx 1.44 kg |Air Sweden
Output Emission Particles 0.09 kg |Air Sweden
Output Emission Pb 12.1 mg |Air Sweden
Output Emission S 31 g Air Sweden
Output Emission SOx 0.26 kg |Air Sweden
Output Emission Zn 5.67 mg |Air Sweden
Output Product Bio fertilizer; total Nitrogen 5257 g Technosphere |Sweden
Output Product Biogas 4255 MJ |Technosphere

About Inventory

Publication

Ljungkvist H, 2008, Miljo- och samhallsekonomisk analys av behandling av biologiskt avfall.
Environmental Systems Analysis report 2008:1, Chalmers University of Technology, Gothenburg,
Sweden

Link to pdf (in Swedish): http://cpmdatabase.cpm.chalmers.se/DataReferences/ESA_2008--1.pdf

Intended User

LCA practitioners and employees at Ragn-Sells.

General Purpose

Master Thesis.

Excerpt from the report (see 'Publication’):
"Biogas is a renewable fuel that can be extracted from anaerobic digestion of many different
substrates, for example biological household waste. An alternative handling of the waste is to
mix it with other wastes and incinerate it in a combined heat and power (CHP) plant. This
study uses life cycle assessment to investigate which type of waste handling that is better
from an environmental point of view, anaerobic digestion with biogas production or
incineration. The results are based on a case study of a biogas production plant owned by the
company Ragn-Sells in Vanersborg. The alternative is incineration at a CHP plant in
Gothenburg.”

Detailed Purpose

These are the data for the anaerobic digestion process.

Commissioner

Practitioner

Reviewer
Applicability For applicability for the process see 'Technical System’ and 'System Boundaries’.
About Data Translated excerpts from the report (see 'Publication’):

"Waste transported from Trollhattan travelles 10 km one way with biogasdriven waste collection
vehicles that need 7,3 m3 biogas per 10 km. The truck max load is assumed to be 8 tons.”

"Waste from other municipalities (than Trollhattan) is assumed to travel in average 40 km to the
plant, with dieseltrucks needing 3,5 liter diesel per 10 km. The truck max load is assumed to be 8

tons.”

"The liquid digestion rest is transported 27,5 km one way to the agriculture and is spread in growing
crop. The nitrogen evaporation is 5 percent.”

” Electricity and heat equivalent to what would be produced if the waste was burnt in a power plant
is approximated with Swedish electricity mix and district heating production in Gothenburg.”
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" Emissions from Swedish electricity production are based on LCA data including emissions from
production and maintenance of plants.”

ESA Database Project.

Years: 2009-2011.

Documentation completed for this data set: YYYY-MM-DD

Administering organisation: Chalmers University of Technology, the division of Environmental
Systems Analysis.

Financier: The Swedish Research Council.

Documentor of data: Filippa Fuhrman (ESA.

Review committee for documented data: Johan Tivander (ESA), Emma Rex (CPM, Center for
environmental assessment of Product and Material systems), Bengt Steen (ESA), Anne-Marie
Tillman (ESA).

Notes

Not applicable.

SPINE Data Report © SLC, Chalmers University of Technology, 2020 SLC - the Swedish life cycle center

SPINE LCI dataset: Australia, electricity generation mix 1998

Administrative

Finished Y

Date Completed 2001-01-31
Copyright IEA
Availability Public

Technical System

Name

Australia, electricity generation mix 1998

Functional Unit

Total electricity produced during 1998

Functional Unit Explanation

The electricity mix refer to the total amount of electricity generated by different power
sources expressed in GWh during the year 1998.

Process Type

Unit operation

Site Australia
Sector Energyware
owner Australia

Technical system description

The generation of electricity with different power generating systems in Australia during the

year 1998.

System Boundaries

Nature Boundary

Time Boundary

Geographical Boundary

Other Boundaries
Allocations

Systems Expansions

Not applicable, since the data only refer to the electricity generation mix. The
environmental load for generation of electricity is not included.

The data refer to 1998.

Only electricity produced in Australia is considered. Import or export of electricity is not
included.

Not applicable

Not applicable

Flow Data

General Activity QMetaData
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Date Conceived

1998

Data Type Derived, statistics
Represents See 'Function’.
Method The data are collected from IEA Statistics.

Literature Reference

IEA Statistics, Energy statistics of OECD countries 1997-1998, 2000 Edition, ISBN
92-64-05914-8, page 11.300.

Notes

See "Represents” for each flow to see which power generation system that are used to

generate the electricity.

Flow Table and Specific Meta Data

QMetaData Direction FlowType |Substance Quantity|Min/Max Unit Environment Geography

Date concieved: 1997 Refined -

Represents: Other fuel sources Input resource Electricity 0 GWh|Technosphere

e Refined ..

Represents: Tide, wave, ocean Input Electricity 0 GWh|Technosphere
resource

Represents: Geothermal Input Refined Electricity 0 GWh| Technosphere
resource

Represents: Nuclear power Input Refined Electricity 0 GWh| Technosphere
resource

Represents: Hard coal, coke oven and Input Refined Electricity 108763 GWh|Technosphere

blast furnace gas resource

Represents: Hydro power, excl. pumped Input Refined Electricity 15766 GWh|Technosphere

storage resource

N Refined L

Represents: Natural gas, gas works gas |Input resource Electricity 17423 GWh| Technosphere

Represents: Liquid fuels (e.g. oil), Input Refined Electricity 2233 GWh|Technosphere

refinery gas resource

Represents: Solar Input Refined Electricity 30 GWh|Technosphere
resource

Represents: Combustible renewables, Input Refined Electricity 3320 GWh|Technosphere

wastes resource

Represents: Lignite sub-bitumous coal, Input Refined Electricity 46781 GWh|Technosphere

peat resource

Represents: Wind Input Refined Electricity 8 GWh| Technosphere
resource

Represents: Total electricity production, Output Product Electricity 194324 GWh|Technosphere

pumped storage hydro power excluded

About Inventory

Publication

IEA Statistics, Energy statistics of OECD countries 1997-1998, 2000 Edition, ISBN
92-64-05914-8.

Data documented by: Caroline Setterwall, Swedpower, Vattenfall AB, Sweden

Documentation reviewed by:
Ann-Christin Palsson, CPM, Chalmers University of Technology, Sweden

Intended User

LCA practitioners

General Purpose

The data is intended to be used as basis when calculating the environmental load from
electricity production in OECD countries/regions.

Detailed Purpose

The specific aim for documenting the IEA statistics about electricity generation mixes in the
OECD countries/regions is to supply EPD-practitioners with general LCA-data for electricity
generation to be used in absence of specific data in accordance with the directions of
Miljostyrningsradet (The Swedish Environmental Management Council) and the Swedish
EPD-guidelines.

Commissioner

Birgit Bodlund - Vattenfall Elproduktion AB, Stockholm, Sweden .

Practitioner

Setterwall, Caroline - SwedPower AB, Stockholm, Sweden .

Reviewer

CPM -

Applicability

The environmental load may be calculated using the electricity generation mix together with
LCl-data describing electricity production of different power generating systems. The power
sources is found in "Represents” in QMetaData for each specific flow.

When the electricity generation mix is used as general LCA data for the Swedish EPD
system, the following data sets should be used in the calculations:

- Biofuel electricity energy system, EPD-version

- Fuel gas electricity energy system, EPD-version

- Hydro electricity energy system, EPD-version
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- Lignite electricity energy system, EPD-version

- Nuclear electricity energy system, EPD-version

- Oil electricity energy system, EPD-version

- Stone coal electricity energy system, EPD-version
- Wind electricity energy system, EPD-version

The following countries and regions have been documented in the database:
Australia, electricity generation mix 1998
Austria, electricity generation mix 1998
Belgium, electricity generation mix 1998
Canada, electricity generation mix 1998

Czech Republic, electricity generation mix 1998
Denmark, electricity generation mix 1998
European Union, electricity generation mix 1998
Finland, electricity generation mix 1998

France, electricity generation mix 1998
Germany, electricity generation mix 1998
Greece, electricity generation mix 1998
Hungary, electricity generation mix 1998
Iceland, electricity generation mix 1998

Ireland, electricity generation mix 1998

Italy, electricity generation mix 1998

Japan, electricity generation mix 1998

Korea, electricity generation mix 1998
Luxembourg, electricity generation mix 1998
Mexico, electricity generation mix 1998
Netherlands, electricity generation mix 1998
New Zealand, electricity generation mix 1998
Norway, electricity generation mix 1998

OECD Europe, electricity generation mix 1998
OECD North America, electricity generation mix 1998
OECD Pacific, electricity generation mix 1998
OECD total, electricity generation mix 1998
Poland, electricity generation mix 1998
Portugal, electricity generation mix 1998

Spain, electricity generation mix 1998

Sweden, electricity generation mix 1998
Switzerland, electricity generation mix 1998
Turkey, electricity generation mix 1998

United Kingdom, electricity generation mix 1998
United States, electricity generation mix 1998

About Data

Notes

SPINE Data Report © SLC, Chalmers University of Technology, 2020 SLC - the Swedish life cycle center

SPINE LCI dataset: Austria, electricity generation mix 1998

Administrative

Finished Y

Date Completed 2001-01-31
Copyright IEA
Availability Public

Technical System

Name

Austria, electricity generation mix 1998

Functional Unit

Total electricity produced during 1998

Functional Unit Explanation

The electricity mix refer to the total amount of electricity generated by different power
sources expressed in GWh during the year 1998.

Process Type

Unit operation

Site

Austria

Sector

Energyware
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Owner

Austria

Technical system description

The generation of electricity with different power generating systems in Austria during the
year 1998.

System Boundaries

Nature Boundary

Not applicable, since the data only refer to the electricity generation mix. The
environmental load for generation of electricity is not included.

Time Boundary

The data refer to 1998.

Geographical Boundary

Only electricity produced in Australia is considered. Import or export of electricity is not
included.

Other Boundaries

Allocations

Not applicable

Systems Expansions

Not applicable

Flow Data

General Activity QMetaData

Date Conceived

1998

Data Type Derived, statistics
Represents See 'Function’.
Method The data are collected from IEA Statistics.

Literature Reference

IEA Statistics, Energy statistics of OECD countries 1997-1998, 2000 Edition, ISBN
92-64-05914-8, page 11.300.

Notes

See "Represents” for each flow to see which power generation system that are used to

generate the electricity.

Flow Table and Specific Meta Data

QMetaData Direction FlowType |Substance Quantity|Min/Max Unit Environment Geography
Date concieved: 1997 Refined -
Represents: Other fuel sources Input resource Electricity 0 GWh|Technosphere
Represents: Wind Input Refined Electricity 0 GWh| Technosphere
resource
) Refined -
Represents: Tide, wave, ocean Input Electricity 0 GWh| Technosphere
resource
Represents: Solar Input Refined Electricity 0 GWh|Technosphere
resource
Represents: Geothermal Input Refined Electricity 0 GWh|Technosphere
resource
. Refined .
Represents: Nuclear power Input Electricity 0 GWh| Technosphere
resource
Represents: Combustible renewables, Input Refined Electricity 1702 GWh|Technosphere
wastes resource
Represents: Liquid fuels (e.g. oil), Input Refined Electricity 3108 GWh|Technosphere
refinery gas resource
Represents: Hydro power, excl. pumped Input Refined Electricity 37164 GWh|Technosphere
storage resource
Represents: Hard coal, coke oven and Input Refined Electricity 4230 GWh|Technosphere
blast furnace gas resource
Represents: Lignite sub-bitumous coal, Input Refined Electricity 838 GWh|Technosphere
peat resource
Refined -
Represents: Natural gas, gas works gas | Input resource Electricity 8843 GWh|Technosphere
Represents: Total electricity production, Output Product Electricity 55885 GWh| Technosphere
pumped storage hydro power excluded

About Inventory

Publication

IEA Statistics, Energy statistics of OECD countries 1997-1998, 2000 Edition, ISBN
92-64-05914-8.

Data documented by: Caroline Setterwall, Swedpower, Vattenfall AB, Sweden

Documentation reviewed by:
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Ann-Christin Palsson, CPM, Chalmers University of Technology, Sweden

Intended User

LCA practitioners

General Purpose

The data is intended to be used as basis when calculating the environmental load from
electricity production in OECD countries/regions.

Detailed Purpose

The specific aim for documenting the IEA statistics about electricity generation mixes in the
OECD countries/regions is to supply EPD-practitioners with general LCA-data for electricity
generation to be used in absence of specific data in accordance with the directions of
Miljostyrningsradet (The Swedish Environmental Management Council) and the Swedish
EPD-guidelines.

Commissioner

Birgit Bodlund - Vattenfall Elproduktion AB, Stockholm, Sweden .

Practitioner

Setterwall, Caroline - SwedPower AB, Stockholm, Sweden .

Reviewer

CPM -

Applicability

The environmental load may be calculated using the electricity generation mix together with
LCI-data describing electricity production of different power generating systems. The power
sources is found in "Represents” in QMetaData for each specific flow.

When the electricity generation mix is used as general LCA data for the Swedish EPD
system, the following data sets should be used in the calculations:

- Biofuel electricity energy system, EPD-version

- Fuel gas electricity energy system, EPD-version

- Hydro electricity energy system, EPD-version

- Lignite electricity energy system, EPD-version

- Nuclear electricity energy system, EPD-version

- Oil electricity energy system, EPD-version

- Stone coal electricity energy system, EPD-version

- Wind electricity energy system, EPD-version

The following countries and regions have been documented in the database:
Australia, electricity generation mix 1998
Austria, electricity generation mix 1998
Belgium, electricity generation mix 1998
Canada, electricity generation mix 1998

Czech Republic, electricity generation mix 1998
Denmark, electricity generation mix 1998
European Union, electricity generation mix 1998
Finland, electricity generation mix 1998

France, electricity generation mix 1998
Germany, electricity generation mix 1998
Greece, electricity generation mix 1998
Hungary, electricity generation mix 1998
Iceland, electricity generation mix 1998

Ireland, electricity generation mix 1998

Italy, electricity generation mix 1998

Japan, electricity generation mix 1998

Korea, electricity generation mix 1998
Luxembourg, electricity generation mix 1998
Mexico, electricity generation mix 1998
Netherlands, electricity generation mix 1998
New Zealand, electricity generation mix 1998
Norway, electricity generation mix 1998

OECD Europe, electricity generation mix 1998
OECD North America, electricity generation mix 1998
OECD Pacific, electricity generation mix 1998
OECD total, electricity generation mix 1998
Poland, electricity generation mix 1998
Portugal, electricity generation mix 1998

Spain, electricity generation mix 1998

Sweden, electricity generation mix 1998
Switzerland, electricity generation mix 1998
Turkey, electricity generation mix 1998

United Kingdom, electricity generation mix 1998
United States, electricity generation mix 1998

About Data

Notes

SPINE Data Report © SLC, Chalmers University of Technology, 2020 SLC - the Swedish life cycle center

SPINE LCI dataset: Belgium, electricity generation mix 1998
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Administrative

Finished Y

Date Completed 2001-01-31
Copyright IEA
Availability Public

Technical System

Name

Belgium, electricity generation mix 1998

Functional Unit

Total electricity produced during 1998

Functional Unit Explanation

The electricity mix refer to the total amount of electricity generated by different power
sources expressed in GWh during the year 1998.

Process Type

Unit operation

Site Belgium
Sector Energyware
owner Belgium

Technical system description

The generation of electricity with different power generating systems in Belgium during the
year 1998.

System Boundaries

Nature Boundary

Time Boundary

Geographical Boundary

Other Boundaries
Allocations

Systems Expansions

Not applicable, since the data only refer to the electricity generation mix. The
environmental load for generation of electricity is not included.

The data refer to 1998.

Only electricity produced in Australia is considered. Import or export of electricity is not
included.

Not applicable

Not applicable

Flow Data

General Activity QMetaData

Date Conceived

1998

Data Type Derived, statistics
Represents See 'Function’.
Method The data are collected from IEA Statistics.

Literature Reference

IEA Statistics, Energy statistics of OECD countries 1997-1998, 2000 Edition, ISBN
92-64-05914-8, page 11.300.

Notes

See "Represents” for each flow to see which power generation system that are used to
generate the electricity.

Flow Table and Specific Meta Data

QMetaData Direction FlowType |Substance|Quantity|Min/Max|Unit Environment Geography

Date concieved: 1997 Refined -

Represents: Other fuel sources Input resource Electricity 0 GWh|Technosphere

; Refined .

Represents: Tide, wave, ocean Input Electricity 0 GWh|Technosphere
resource

Represents: Solar Input Refined Electricity 0 GWh|Technosphere
resource

Represents: Geothermal Input Refined Electricity 0 GWh| Technosphere
resource

Represents: Lignite and sub-bit. coal, Input Refined Electricity 0 GWh|Technosphere

peat resource

Represents: Combustible renewables, Input Refined Electricity 1062 GWh|Technosphere

wastes resource
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Represents: Wind Input Refined Electricity 11 GWh|Technosphere
resource
N Refined .
Represents: Natural gas, gas works gas |Input resource Electricity 15036 GWh| Technosphere
Represents: Hard coal, coke oven gas Input Refined Electricity 16890 GWh|Technosphere
and blas furnace gas resource
Represents: Liquid fuels (e.g. oil), Input Refined Electricity 2580 GWh|Technosphere
refinery gas resource
Represents: Hydro power, excl. pumped
storage Refined
Notes: The value have been corrected Input Electricity 389 GWh| Technosphere
e resource
after publishing. See Inventory Notes for
a description.
Refined .
Represents: Nuclear power Input Electricity 46165 GWh| Technosphere
resource
Represents: Total electricity production, Output Product Electricity 82133 GWh|Technosphere
pumped storage hydro power excluded

About Inventory

Publication

IEA Statistics, Energy statistics of OECD countries 1997-1998, 2000 Edition, ISBN
92-64-05914-8.

Data documented by: Caroline Setterwall, Swedpower, Vattenfall AB, Sweden

Documentation reviewed by:
Ann-Christin Palsson, CPM, Chalmers University of Technology, Sweden

Intended User

LCA practitioners

General Purpose

The data is intended to be used as basis when calculating the environmental load from
electricity production in OECD countries/regions.

Detailed Purpose

The specific aim for documenting the IEA statistics about electricity generation mixes in the
OECD countries/regions is to supply EPD-practitioners with general LCA-data for electricity
generation to be used in absence of specific data in accordance with the directions of
Miljostyrningsradet (The Swedish Environmental Management Council) and the Swedish EPD-
guidelines.

Commissioner

Birgit Bodlund - Vattenfall Elproduktion AB, Stockholm, Sweden .

Practitioner

Setterwall, Caroline - SwedPower AB, Stockholm, Sweden .

Reviewer

CPM -

Applicability

The environmental load may be calculated using the electricity generation mix together with
LCI-data describing electricity production of different power generating systems. The power
sources is found in "Represents” in QMetaData for each specific flow.

When the electricity generation mix is used as general LCA data for the Swedish EPD system,
the following data sets should be used in the calculations:

- Biofuel electricity energy system, EPD-version

- Fuel gas electricity energy system, EPD-version

- Hydro electricity energy system, EPD-version

- Lignite electricity energy system, EPD-version

- Nuclear electricity energy system, EPD-version

- Oil electricity energy system, EPD-version

- Stone coal electricity energy system, EPD-version

- Wind electricity energy system, EPD-version

The following countries and regions have been documented in the database:
Australia, electricity generation mix 1998
Austria, electricity generation mix 1998
Belgium, electricity generation mix 1998
Canada, electricity generation mix 1998

Czech Republic, electricity generation mix 1998
Denmark, electricity generation mix 1998
European Union, electricity generation mix 1998
Finland, electricity generation mix 1998
France, electricity generation mix 1998
Germany, electricity generation mix 1998
Greece, electricity generation mix 1998
Hungary, electricity generation mix 1998
Iceland, electricity generation mix 1998
Ireland, electricity generation mix 1998

Italy, electricity generation mix 1998

Japan, electricity generation mix 1998

Korea, electricity generation mix 1998
Luxembourg, electricity generation mix 1998
Mexico, electricity generation mix 1998
Netherlands, electricity generation mix 1998
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New Zealand, electricity generation mix 1998
Norway, electricity generation mix 1998

OECD Europe, electricity generation mix 1998
OECD North America, electricity generation mix 1998
OECD Pacific, electricity generation mix 1998
OECD total, electricity generation mix 1998
Poland, electricity generation mix 1998
Portugal, electricity generation mix 1998

Spain, electricity generation mix 1998

Sweden, electricity generation mix 1998
Switzerland, electricity generation mix 1998
Turkey, electricity generation mix 1998

United Kingdom, electricity generation mix 1998
United States, electricity generation mix 1998

About Data

Notes

--- Changes made to the data set after publishing in SPINE@CPM---

>>> 22 October 2001: <<<

Changes made by Ann-Christin Palsson, CPM:

The electricity production by hydro power have been corrected from 1497 GWh to 389 GWh
according to the original report. The error was identified and reported by Gunnar Mattson, ABB
Corporate Research.

SPINE Data Report © SLC, Chalmers University of Technology, 2020 SLC - the Swedish life cycle center

SPINE LCI dataset: Biofuel electricity energy system, EPD-version

Administrative

Finished

Y

Date Completed

1996

Copyright

Bundesamt fur Energie, Bern and Vattenfall AB respectively.

Availability

Public

Technical System

Name

Biofuel electricity energy system, EPD-version

Functional Unit

1 TJ net electricity from power plant

Functional Unit Explanation

The generation of 1 TJ (1 000 000 000 000 J) net electricity (i.e. electricity need in the
power plant has been supplied for by the plant istself). Electricity distribution and
distribution losses are not accounted for.

Process Type

Cradle to grave

Site Europe Unspecified
Sector Grid electricity and district heat
Owner Europe Unspecified

Technical system description

Reported figures are based on a combination of data from a LCI-study performed at ETH,
1996 and of data from a LCl-study performed at Vattenfall AB, Life-cycle Assessment for
Vattenfall’s Electricity Generation, 1996 and adapted to the demands of the EPD-guidelines
(Environmental Product Declaration guidelines in Sweden). .

-- Brief description --

Zurich and Paul Scherrer Institut, Villigen, "Okoinventare von Energiesystemen”, 3rd edition

Data about the fuel chain i.e. fuel production and transports of fuel has been acquired from
ETH and data about power plant operation has been provided by Vattenfall’s study. The
main phases inventoried in ETH’s fir wood chips chain are: wood growth, forest care, light
thinning of young forests and gathering of forest residues, transport by tractor to a nearby
forest road, wood chipper, interim storage in containers, transport to combustion plant

Data has been aquired from literature and figures concerning consumption of energyware
and materials, use of land and water, emissions to air (also radioactive) and water and
wastes have been picked out from or calculated based on literature for all phases of the life
cycle.
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All subsystems are described on a "cradle-to-grave” basis, including the main stages, i.e.
data concerning consumption of resources, waste handling and emissions is included for the
manufacturing of main materials and energyware used in the lifecycle.

-- Detailed description --

Forest growth
The trees take CO2 from the air to grow and this has been reported as a negative emission
of CO2. Construction of vehicles is included.

Forest care

Forest care includes construction of roads and bridges, the operation of tree-nurseries,
planting, light thinning, clearing up after storms, hunt, protection against noxious animals
etc. but only diesel consumption during planting, felling and road maintenance is included
as well as area use.

Felling
Construction and diesel production and consumption of machines are included, from
growing tree to forest road.

Chipping
Diesel production and consumption and construction of chipping machine is included.

Transport
Transport (22,5 km) with lorry (28 tonnes) from forest road to power plant is included.

Power plant

Only power plant operation emissions to air and ash amounts have been taken into account
as well as fuel consumption. The power plant is a modern CFB (circulating fluidized bed), 9
MW with electro filter. Electric net efficiency has been set to 38% in accordance with stone
coal fired plants. Condensing conditions are assumed. The fuel - wood chips (fir) - has an
energy content of 4.6 MW/tonne dry substans (16.6 MJ/kg DS, 7.1 MJ/kg 50% humidity)
and an ash content of 2% TS. Operation time 4400 h/year. Ashes are assumed to be
deposited (no emissions from landfill included).

Construction has been approximated with the construction of a 300 kW furnace (5000
h/year, 20 years lifetime).

* Union pour la coordination de la production et du transport de I'életricité, following
countries were members of the union in 1994: Belgium, Germany, France, Greece, Italy, Ex-
Jugoslavia (Bosnia/Herzegowina, Croatia, Slowenia, and Rest-Jugoslavia), Luxemburg,
Netherlands, Austria, Portugal, Switzerland, Spain.

System Boundaries

Nature Boundary

Time Boundary

ETH’s study:

Used materials and energyware have been followed from extraction and processing of
natural resources. Manufacturing processes for the use of recycled material are accounted
for. Emissions from energyware use in manufacturing processes and transports
(infrastructure and vehicle construction included) are considered as well as emissions from
landfills (infrastructure included) where waste material is disposed of. Waste material
supposed to be recycled are outputs of the system (i.e. those recycling processes are not
included).

ETH’s LCl-results comprise all parameters received during inventory and calculation, i.e. no
selection has been made by ETH.

Vattenfall’s criterion in selecting and aggregating ETH’s LCI-results for electricity generation
in the UCPTE region has been to make the figures usable as general electricity LCI data in
EPDs according to Miljostyrningsradets guidelines.

Especially parameters (emissions) which have established impact indices - accepted by the
EPD system - for one or several environmental impact categories, have been picked out and
aggregated as far possible. But also metal and energyware resources have been included.

Since ETH claimes that most of the figures regarding metal emissions have an undefined
amount of datagaps all metal emissions are aggregated except for a few which are specified
separatly since they are reported for most processes in the lifecycle. Metals are reported as
elements although they often are part of compounds. Measuring methods often just give
the amounts of the different elements found.

All hydrocarbons to water are aggregated to one parameter as well as halogenated
organics, since no indices exist (that are accepted by the EPD system so far) for
characterisation of the individual substances.

Vattenfall’s study:

Only the operation emissions to air of the studied plant and the amounts of ashes
generated are included in this set of figures.

ETH’s study:
Most background data refer to the period 1990 to 1994.

Electricity used during the lifecycle has been assumed to be a mix based on the average
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Geographical Boundary

Other Boundaries

generation in the UCPTE* countries between 1990-94 (to level off the large variations in
hydro power production over the years).

All processes, also those conducted in the past, have been assumed to use average
technology of the early nineties.

Different technical lifetimes/reference times for different parts and materials of the studied
systems have been used as follows:

Furnace 20 years

Chips containers 15 years
Trailer 20 000 h

Tyres 2 500 h

* Union pour la coordination de la production et du transport de I'életricité, following
countries were members of the union in 1994: Belgium, Germany, France, Greece, Italy, Ex-
Jugoslavia (Bosnia/Herzegowina, Croatia, Slowenia, and Rest-Jugoslavia), Luxemburg,
Netherlands, Austria, Portugal, Switzerland, Spain.

Vattenfall’s study:

The study embodies the lifetime of the studied plant, 40 years, but this has
no impact on figures presented here since only figures regarding emissions
and generated ashes per MJ fuel has been used.

ETH’s study:
Figures are based on average lignite power plants in Austria, Germany, Spain, Ex-
Jugoslavia, France and Greece.

Lignite mining has been studied in the UCPTE since less than 1% is imported. 67% of lignite
used in UCPTE is mined in Germany.

Processes conducted outside the UCPTE™* region are supposed to be supplied with UCPTE*
electricity.

Data concerning the use of resources, emissions and waste in connection with
manufacturing processes mainly originate from sources in Switzerland, Germany and other
western European countries.

* Union pour la coordination de la production et du transport de I'életricité, following
countries were members of the union in 1994: Belgium, Germany, France, Greece, Italy, Ex-
Jugoslavia (Bosnia/Herzegowina, Croatia, Slowenia, and Rest-Jugoslavia), Luxemburg,
Netherlands, Austria, Portugal, Switzerland, Spain.

Vattenfalls study: no geographical boundaries regarding figures used in this
study.

ETH’s study:
The buning of wood residues in the forest in connection with felling has not been included.

Manufacturing processes of components and machines have been approximated with 50%
of the energyware used to produce contained materials. Energyware figures concerning
material production come from literature and have assumed to be a mix of 10% UCPTE
electricity, 45% oil and 45% natural gas. This approximation has been confirmed in more
thorough calculations in ETH:s LCA for coal power.

The ETH study comprises figures concerning use of land, usable content in water storages
and amount of turbine water which have not been reported here. The two latter have been
excluded due to lack of corresponding data in comparable studies.

Use of land has been excluded because of ETH’s advanced approach. Land is divided into
two main groups - land and sea - which are subdivided into 4 categories each.

Land Criterion Category

Natural human impact not larger than other species’ since the indutrial revolution |
Modified human impact larger than other species’, low degree of culivation Il
Cultivated human impact larger than other species’, large degree of cultivation 111
Built upon dominated by buildings, roads, dams, mines etc. IV

Category | is not used in the study.

State of land before, during and after exploitation is of intererst. If a piece of land is used
again after some kind of exploitation it will either end up in the same category or in a
higher one.

ETH takes into account not only the land used during the technical lifetime of the studied
system but also during the construction phase and during the time it takes to restore the
land. They express use of land in the unit m2year which is different from comparable
Swedish studies (m2). See times for restoration of land below:

From category IV to category |1l 5 years

From category 11l to category Il 50 years

From category Il to category | 100 000 years

(For uranium mines the restoration time to category Il is 80’000 years due to elevated
radiation caused by long-living radioactive compounds.)
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Allocations

Systems Expansions

ETH specifies about 160 radioactive isotopes emitted to air and water. Radioactive emissions
reported here are picked out in accordance with SETAC working group report on data
quality and data availability (to be published in 2001).

Big accidents occuring seldomly are not included.The threshold is fixes at 10 accidents per
year if one energy carrier/system (e.g. oil) would cover the entire primary energy demand
of the world.

Vattenfall’'s study: no other boundaries regarding figures used in this
study.

ETH:s study:
Allocation between the different products of the forest has been conducted according to the
volume of the different products.

The cutoff-method has been used for material use, i.e. 100% of the environmental load for
virgin and recycled material used in the lifecycle is included whereas no environmental load
has been considered for materials leaving the system to be recycled. Landfill processes and
waste incineration, however, are included for waste arising during the lifecycle.

Vattenfall’s study:
No allocation has been made, condensing conditions in the power plant is assumed, i.e.
generated electricity bears all emissions.

Flow Data

General Activity QMetaData

Date Conceived

Data Type
Represents

Method

Literature Reference

Notes

1985 to 1995

Derived, unspecified
Approximate electricity generation with biofuel in modern power plant in Europe.

The data has been adapted from the Okoinventare von Energiesystemen, ETH Ziirich 1996
concerning biofuel production (aggregation of the LCI results for the modules "Holzschnitzel
Fichte frei Lager” per tonnes dry substance (0,0166 TJ/tonnes DS), "Transport LKW 28 t”’
per tkm (2 x 22,5 tkm (back and forth)) and "Infra Feuerung Fichte 300" per piece
(electricity production 108 TJ/lifetime i.e. 300 kW, 5000 h/year, 20 years). Electric efficiency
of power plant (condensing conditions assumed) has been set to 38% in accordance with
stone coal fired power plants. Data about power plant operation has been taken from
Vattenfall’s LCA study of a bio-fuelled CFB plant (circulating fluidized bed).

Okoinventare von Energiesystemen, Grundlagen fir den 6kologischen Vergleich von
Energiesystemen und den Einbezug von Energiesystemen in Okobilanzen fiur die Schweiz,
Environmental Life-Cycle Inventories of Energy Systems An Environmental Database for the
Accounting of Energy Consumption in Product Life-Cycle Assessment and the Comparative
Assessment of Energy systems Prof. Dr. P. Suter, R. Frischknecht, et al Swiss Federal
Institute of Technology, Zurich R. Dones, U. Gantner Paul Scherrer Institute,
Villigen/Wiurenlingen Life-cycle Assessment for Vattenfall’'s Electricity Generation, Summary
Report 1996 Vattenfall AB, Britt-Marie Brannstrom-Norberg, Ulrika Dethlefsen, Roland
Johansson, Caroline Setterwall, Sofie Tunbrant

Flow Table and Specific Meta Data

QMetaData

Notes: From drillhole

Notes: Before processing

Notes: Before extraction

Direction FlowType Substance Quantity |Min Max|Unit Environment|Geography

Input Natural Bauxite 5.90 kg |Ground
resource

Input Natural Chromium in ore 0.472 kg |Ground
resource

Input Natural Copper in ore 0.444 kg |Ground
resource

Input Natural Crude oil 2777 kg |Ground
resource

Input Natural Hard coal 293 kg |Ground
resource

Input Natural Iron in ore 200 kg |Ground
resource

Input Natural Lead in ore 1.49 kg |Ground
resource

Input Natural Lignite 126 kg |Ground
resource

Input Natural Limestone 85.7 kg |Ground
resource

Input Natural Manganese in ore 0.377 kg |Ground
resource
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Notes: Summation of “Erdoelgas”
(40,9 MJ/Nm3), "Grubengas”
(35,9 MJ/kg) and "Rohgas’ (35
MJ/Nm3). Expressed as Natural
gas with lower heating value (35

MJ/Nm3). The heating values are |Input Natural Natural gas 285 Nm3|Ground

acquired from table I11 8.1 in the resource

methodology chapter in

Okoinventare von

Energiesystemen, ETH, Zurich

1996
Input rNeast:l:?(I:e Nickel in ore 0.139 kg |Ground
Input 'r"eastc‘)‘l;fc'e Palladium in ore | 9.53E-07 kg |Ground
Input yeast:l:?clze Platinum in ore 1.12E-06 kg |Ground
Input Peast:L:?(I:e Rhodium in ore 1.02E-06 kg |Ground
Input rNeast:l:?(I:e Rock salt 21.4 kg |Ground
Input ’r\least(l:lzil:e Uranium in ore 0.00866 kg |Ground
Input yeast:l:?clze Water 6.58E+04 kg |Ground
Input ?east:L:?(I:e Wood 174386 kg |Ground
Input rNeast:l:?(I:e Zinc in ore 0.0286 kg |Ground

'l\\l/lgt'eéé)-Summatlon of Ag, Sn, Rh, Input rRee;:)rLerge Metals 1.35E-02 kg |Technosphere

Notes: C3H4CI2 Output Emission |1,2-Dichloroethane | 5.43E-05 kg |Air
Output Emission |Ag-110m 0.0243 kBqg |Water
Output Emission |Ag-110m 3.57E-06 kBq |Air
Output Emission |Am-241 0.00879 kBq |Water
Output Emission |Am-241 6.67E-05 kBq |Air

Notes: BOD5 Output Emission |BOD 4.02E-02 kg |Water
Output Emission |C-14 0.445 kBqg |Water
Output Emission |C-14 5.38 kBq |Air
Output Emission |C-60 1.51E-04 kBq |Air
Output Emission |Cd 1.23E-03 kg |Water
Output Emission |Cd 2.49E-04 kg |Air
Output Emission |Cd 4.61E-06 kg |Ground

Notes: CCI3F Output Emission |CFC-11 2.74E-06 kg |Air

Notes: C2CI2F4 Output Emission |CFC-114 7.24E-05 kg |Air
Output Emission |CFC-12 5.89E-07 kg |Air
Output Emission |CFC-13 3.70E-07 kg |Air
Output Emission |Cm alpha 0.0117 kBqg |Water
Output Emission |Cm alpha 1.06E-04 kBqg |Air
Output Emission |Cm-244 3.18E-09 kBq |Air
Output Emission |CN- 1.40E-03 kg |Water

Notes: Cyanied ion Output Emission |CN- 5.85E-05 kg |Air
Output Emission |CO 187.89 kg |Air
Output Emission |CO2 8964 kg |Air
Output Emission |Co-58 0.0398 kBqg |Water
Output Emission |Co-58 1.01E-04 kBq |Air
Output Emission |Co-60 1.949 kBqg |Water
Output Emission |COD 0.554 kg |Water
Output Emission |Cr 3.18E-04 kg |Air
Output Emission |Cr 6.53E-03 kg |Water
Output Emission |Cr 8.05E-04 kg |Ground
Output Emission |Cs-134 0.450 kBg |Water
Output Emission |Cs-134 2.54E-03 kBq |Air
Output Emission |Cs-137 0.00489 kBq |Air
Output Emission |Cs-137 4.147 kBqg |Water
Output Emission |Dichloromethane 1.49E-06 kg |Air
Output Emission |Dioxin (TCDD) 672 ng |Air
Output Emission |Dissolved solids 0.193 kg |Water
Output Emission |H-1301 1.08E-03 kg |Air
Output Emission |H2S 0.0113 kg |Air
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Output Emission |H-3 1.32E+04 kBq |Water
Output Emission |H-3 55.3 kBq |Air

Notes: Summation of AOX, 1,1,1-

trichloroethane, chlorobenzene,

dichloromonofluoromethane,

ethylene dichloride, Halogenated

hexachlororethane, Output Emission 9¢ 1.75E-03 kg |Water

h organics

metylenchloride,

tetrachloroethylene,

trichloroethylene,

trichloromethane.

:\iotes: Summation of Cl-, F- and Output |Emission |Halogenids 9.40E+01 kg |Water

Notes: Summation of | and Br. Output Emission |Halogens 9.99E-04 kg |Air
Output Emission |HCFC-21 4.54E-03 kg |Air
Output Emission |HCFC-22 6.72E-07 kg |Air
Output Emission |HCI 0.0957 kg |Air

Notes: No available index. Same . .

index as NMVOC. Output Emission |Hexachlorobenzene | 3.59E-09 kg |Air
Output Emission |Hexafluoroethane 6.42E-05 kg |Air
Output Emission |HF 0.0128 kg |Air
Output Emission |HFC-134a 8.49E-16 kg |Air
Output Emission |Hg 1.37E-05 kg |Water
Output Emission |Hg 5.23E-05 kg |Air
Output Emission |Hg 5.23E-07 kg |Ground

Notes: Summation of

acenaphtene, acenaphtylene,

alkane, alkene, aromats, benzene,

butyl benzyl phtalat, bibutyl

p-phtalat, dimethyl p-phtalat,

ethylbenzen, volatile Output Emission |Hydrocarbons 2.22E-01 kg |Water

hydrocarbons, formaldehyd,

glutaraldehyd, hydrocarbons,

MTBE (Metyl Tertiary Butyl Eter),

phenol, styrol, toluol,

triethylenglycol, xylol.
Output Emission [1-129 0.0191 kBg |Air
Output Emission [1-129 1.270 kBg |Water
Output Emission [1-131 0.000860 kBqg |Water
Output Emission |[1-131 0.00220 kBq |Air
Output Emission |[1-133 0.000223 kBqg |Water
Output Emission [1-133 0.00118 kBqg |Air
Output Emission |K-40 0.0115 kBq |Air
Output Emission |K-40 0.0326 kBq |Water
Output Emission |Kr-85 3.28E+05 kBq |Air

Notes: Summation of the ions of

following metals: Ag, Al, Ar, Ba, - .

Be, Cs, Ca, Fe, K, Co, Mg, Mn, Mo, Output Emission |Metal ions 6.38E+01 kg |Water

Na, Ni, Ru, Sb, Se, Sn, Sr, Ti, W.

Notes: Summation of Al, As, Ba,

Be, Ca, Co, Cu, Fe, K, La, Mg, Mn, L .

Mo, Ni. Pt, Sb, Sc. Se, Sn. Sr, Th, Output Emission |Metals 1.03E-01 kg |Air

Ti, Tl, U, Zr.

Notes: Summation of Al, As, Ca, .

Co, Cu, Fe, Mn, Ni, Sn. Output Emission |Metals 1.13E+00 kg |Ground
Output Emission |Methane 13.693 kg |Air
Output Emission |Mn-54 0.299 kBq |Water
Output Emission |Mn-54 3.62E-06 kBq |Air
Output Emission |N 1.53E-04 kg |Ground
Output Emission |N total 0.603 kg |Water
Output Emission |N20 13.6 kg |Air
Output Emission |NH3 0.00322 kg |Air

Notes: Summation of

acetaldehyd, acetylene, aceton,

acrolein, aldehyd, alkane, alkene,

aromats, benzaldehyd, benzene,

butan, buten, acetic acid, etan,

etanol, etene, ethylbenzene, o .

ethylenoxide (C2H40), Output | |Emission |[NMVOC 4.58E+01 kg |Air

formaldehyd, heptan, hexan,
metanol, MTBE (Metyl Tertiary
Butyl Eter), NMVOC, pentane,
phenol, propan, propen, propion
aldehyd, propionic acid, styrol,

86




toluol, xylol.

Output Emission |NO2- 3.55E-04 kg |Water
Output Emission |NO3- 0.221 kg |Water
Notes: as NO2 Output Emission |NOx 252 kg |Air
Output Emission |Np-237 0.000561 kBqg |Water
Output Emission |Oil 1.00E+01 kg |Water
Output Emission |Oil 7.45E+00 kg |Ground
Output Emission |P 0.00826 kg |Ground
Output Emission |P total 2.47E-04 kg |Air
Output Emission |PAH 1.85E-03 kg |Water
Notes: Same index as NMVOC. Output Emission |PAH 2.97E-04 kg |Air
Output Emission |Particles 29.4 kg |Air
Output Emission |Pb 6.85E-03 kg |Water
Output Emission |Pb 8.60E-05 kg |Ground
Output Emission |Pb 9.38E-03 kg |Air
Output Emission |Pb-210 0.0260 kBqg |Water
Output Emission |Pb-210 0.0645 kBg |Air
m%t:;.:gfgecﬁdzg g\sla,:ll;?/lgc_ Output Emission |Pentachlorobenzene| 9.62E-09 kg |Air
i'\rl]%t:;: S(:asggli?\%é;(;sa\ll\lahllllsg(e:. Output Emission |Pentachlorophenol | 1.56E-09 kg |Air
Output Emission |Po-210 0.0260 kBqg |Water
Output Emission |Po-210 0.0973 kBg |Air
Output Emission |PO43- 5.63E-02 kg |Water
Output Emission |Pu alpha 0.000212 kBq |Air
Output Emission |Pu alpha 0.0349 kBq |Water
Output Emission |Pu-238 7.91E-09 kBq |Air
Output Emission |Ra-226 0.0769 kBqg |Air
Output Emission |Ra-226 175.7 kBg |Water
ggf‘;sz:zLO“g'term emissions of | it |Emission |Rn-222 4.71E+05 kBq |Air
Output Emission |Rn-222 5.14E+03 kBq |Air
Output Emission |Ru-106 0.0212 kBq |Air
Output Emission |Ru-106 2.116 kBq |Water
Output Emission |S 0.0966 kg |Ground
zgt;séligc;t?;salgf—g ’ins-s,ulsplhr;te Output  |[Emission |S total 2.66E+00 kg |Water
Output Emission |[Sb-124 0.00634 kBqg |Water
Output Emission |Sb-124 9.81E-07 kBqg |Air
Output Emission |Sb-125 0.000397 kBqg |Water
Output Emission |Sb-125 1.31E-07 kBq |Air
Output Emission |SO2 42.7 kg |Air
Output Emission |Sr-90 0.00349 kBqg |Air
Output Emission |Sr-90 4.24E-01 kBqg |Water
Output Emission |Suspended solids 7.606 kg |Water
Output Emission |Tc-99 0.222 kBg |Water
Output Emission |Tc-99 1.48E-07 kBqg |Air
Output Emission |Tetrachloromethane| 1.31E-05 kg |Air
Output Emission |Tetrafluoromethane | 0.000578 kg |Air
Output Emission |Th-230 0.0236 kBg |Air
Output Emission |Th-230 6.130 kBqg |Water
Output Emission |Th-232 0.00303 kBq |Air
Output Emission |Th-232 0.00609 kBqg |Water
Notes: Summation of dissolved
32?;“'2 g?éggir::’ ggf_napc(;ﬂzgssacé C. Output Emission |Total organic carbon|7.08E+00 kg |Water
TOC.
Output Emission |Tributyl tin 1.39E-04 kg |Water
Output Emission |Trichloromethane 1.44E-06 kg |Air
Output Emission |U-234 0.0254 kBg |Air
Output Emission |U-234 0.0525 kBg |Water
Output Emission |U-235 0.00123 kBq |Air
Output Emission |U-235 0.0781 kBqg |Water
Output Emission |U-238 0.0337 kBg |Air
Output Emission |U-238 0.133 kBqg |Water
Output Emission |V 1.26E-02 kg |Air
Output Emission |V 2.53E-03 kg |Water
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Output Emission |Vinyl chloride 8.86E-06 kg |Air
Output Emission |Xe-133 235.6 kBq |Air
Output Emission |Zn 1.21E-02 kg |Water
Output Emission |Zn 2.60E-03 kg |Ground
Output Emission |Zn 5.13E-02 kg |Air
Output Product Electricity 1 TJ |Technosphere
Notes: Internal flow!
Infr_as_tructure (resourcgs and Output Residue Hazardous waste 2.65E+01 kg |Technosphere
emissions) and processing of
hazardous waste is included.
Notes: Internal flow! Highly radioactive
Infrastructure (resources and Output Residue Wa?stg 1.48E-06 m3 |Technosphere
emissions) included.
Notes: Internal flow!
Infrastructure (resources and
emlssmns). included, no emissions Output Residue Inert waste deposit |6.24E+02 kg |Technosphere
from landfill assumed. Inert waste
deposit is waste at landfill that are
inert.
Notes: Internal flow! Low radioactive
Infrastructure (resources and Output Residue waste 5.66E-04 m3 |Technosphere
emissions) included.
Notes: Internal flow! Medium and low
Infrastructure (resources and Output Residue . . 1.81E-05 m3 |Technosphere
A ] radioactive waste
emissions) included.
Notes: Internal flow!
Infrastructure (resources and
em!ss!ons) included, _as well a's Output Residue Reactlye waste 3.22E+03 kg |Technosphere
emissions from landfill. Reactive deposit
waste deposit is waste at landfill
that is still reactive.
Notes: Internal flow!
Infrastructure of spreading
vehicles and emissions are
included. Land farming is a Waste in land
treatment of organic sludge, the |Output Residue £ . 1.70E+01 kg |Technosphere
- - arming
sludge is spread on a piece of land
and left to degrade. Sometimes
plants are grown on the land, but
those plants are destroyed.
Notes: Summation of “"Erdoelgas”
(40,9 MJ/Nm3), "Grubengas”
(35,9 MJ/kg) and "Rohgas” (35
MJ/Nm3). Expressed as Natural
gas with lower heating value (35 Waste to
MJ/Nm3). The heating values are |Output Residue L . 3.46E+00 kg |Technosphere
- - incineration
acquired from table 111 8.1 in the
methodology chapter in the
Okoinventare von
Energiesystemen, ETH, Zirich
1996

About Inventory

Publication

Okoinventare von Energiesystemen, Grundlagen fur den 6kologischen Vergleich von

Energiesystemen und den Einbezug von Energiesystemen in Okobilanzen fur die Schweiz.
ETH, Eidgendéssische Technische Hochschule, Zirich, Gruppe Energie - Stoffe - Umwelt (ESU),

Paul Scherrer Institut, Villigen/Wurenlingen, Sektion Ganzheitliche Systemanalysen

Available on CD-ROM with full documentation (in German) at http://www.energieforschung.ch.

Life-cycle Assessment for Vattenfall’s Electricity Generation, Summary Report, B-M Brannstrém-

Norberg et al, 1996

Data documented by: Caroline Setterwall, Swedpower, Vattenfall AB, Sweden

Documentation reviewed by (see also Notes):
Ann-Christin Palsson, CPM, Chalmers University of Technology, Sweden

Intended User

Original studies of ETH and Va

General Purpose

The purpose of the ETH study was to examine a number of energy systems quantitatively and
to the same extent with respect to environmental issues during their life cycles. The results can

be used in life cycle assessments, as basis information in decisionmaking regarding
environmental optimisation or in working with municipal energy plans.

Vattenfall’'s purpose with LCA for their electricity generation was to provide customers with data
about the environmental impact of the electricity they buy, to create a basis for comparisons
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between energy systems and for decisions about future energy systems

Vattenfalls purpose - as a commissioner of putting ETH:s data (and in this case also Vattenfall's
data) into Spine format with metadata - is to supply EPD-practitioners with general LCA-data for
electricity generation to be used in absence of specific data in accordance with the directions of
Miljostyrningsradet (The Swedish Environmental Management Council) and the Swedish EPD-
guidelines. Data is supposed to be used together with IEA statistics about electricity generation
mixes in the OECD countries/regions.

Detailed Purpose

ETH:s aim was to describe the average situation in Switzerland concerning heat generation with
different kinds of wood fuel. With the help of assumptions and simplifications following phases
of the life cycle are described: forestry, felling (light thinning), chipping, transports, storage and
furnace. (In this set of figures furnac operation is excluded and replaced by a power plant from
Vattenfall's LCA).

Vattenfall’s aim was to describe the environmental impact of biofuel-based electricity
generation. A specific plant was analysed concerning gathering of forest residues, chipping,
transports, power plant construction, operation and maintenance and demolition and the
handling of ashes. (Here, in this set of figures, only the operation phase of plant has been
included.)

Commissioner

BEW, PSEL, Vattenfall - Bundesamt fur Energiewirtschaft, Projekt- und Studienfonds der
Elektrizitatswirtschaft, Bern, Switzerland Vattenfall AB, Stockholm, Sweden .

Practitioner

Rolf Frischknecht et al, B-M Brannstrom-Norberg et al - ETH, Eidgendssische Technische
Hochschule, Institut fur Energietechnik, Zurich and Paul Scherrer Institut, Sektion Ganzheitliche
Systemanalyse, Villingen/Wirenlingen Vattenfall AB .

Reviewer

None, see further under notes -

Applicability

Data reported here is supposed to be a approximation of bio-fuelled (wood chips from light
thinning) elctricity generation in CFB plants in Europe.

This set of data is aggregated and documented in accordance with the Swedish EPD-guidelines
to be used in combination with IEA statistics concerning electricity generation mixes in OECD
countries and regions together with other datasets - based on the ETH study - describing other
power generation systems.

The EPD-adapted power generation systems in Spine format are named as follows:
Fuel gas electricity energy system, EPD-version

Biofuel electricity energy system, EPD-version

Hydro electricity energy system, EPD-version

Lignite electricity energy system, EPD-version

Nuclear electricity energy system, EPD-version

Stone coal electricity energy system, EPD-version

Wind electricity energy system, EPD-version

IEA statistics for generation mixes 1998 exist in Spine format for the following 30
countries/regions:
OECD total
OECD North America
OECD Pacific
OECD Europe
European Union
Australia
Austria

Belgium
Canada

Czech Rpublic
Denmark
Finland

France
Germany
Greece
Hungary
Iceland

Ireland

Italy

Japan

Korea
Luxembourg
Mexico
Netherlands
New Zealand
Norway

Poland

Portugal

Spain

Sweden
Switzerland
Turkey

United Kingdom
United States
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About Data

ETH’s study:
The reliability of data describing the felling process is quite good but is only valid for light
thinning.

Since smaller plants need more construction material per energyware produced than larger
plants the construction phase of power plant is overestimated. On the other hand power plants
are more complicated and need more material than heating-plants. I.e. the construction is a
very rough approximation but the environmental impact is probably overestimated.

Material manufacturing processes have been inventoried with a low degree of exactitude
(except for steel, cement, aluminium, copper, bitumen, and platinum group metals for which
rather detailed LCI data are provided.

Results are reported with three figures, but it is stated in the original source that this does not
mean that accuracy is that high (Part 111, p.16).

Vattenfalls’s study:
Results are reported with three figures, but it is stated in the original source that this does not
mean that accuracy is that high.

For references and sources of reported figures see further under Function, Nature boundary,
Geographical boundaries, Publication, Notes and General metadata.

Notes

Reviewer of this specification of ETH:s data and metadata has been:

Ann-Christin Palsson, CPM - review of documentation quality according to the CPM data
documentation requirements.

The technical committee of the Swedish Environmental Management Council - approval of
method and aggregation of parameters

Project Management of the ETH study, 3rd edition:
Professor, Dr. P. Suter and R. Frischknecht, ETH

Editorial staff of the 1st edition: R. Frischknecht, P. Hofstetter, |. Knoepfel, M. Ménard, ETH
R. Dones, E. Zollinger, Paul Scherrer Institut

Authors of the 1st edition:

N. Attinger, T. Baumann, G. Doka, R. Dones, R. Frischknecht, H.-P. Granicher, C. Grasser, P.
Hofstetter, I. Knoepfel, M. Ménard, H. Muller, M. Vollmer, E. Walder, E. Zollinger

Authors of the Uberarbeitung, 3rd edition: U. Bollens, S, Bosshart, M. Ciot, L. Ciseri, G. Doka, R.
Frischknecht, R Hischier, A. Martin, ETH

R. Dones, U. Gantner, Paul Scherrer Institut

Vattenfall’'s LCA has been reviewed by Tomas Ekvall, Chalmers Industriteknik and Lars-Gunnar
Lindfors, IVL.

--- Changes made to the data set after publishing in SPINE@CPM---

>>> 6 June 2001: <<<
Changes made by Ann-Christin Palsson, CPM based on discussions with Caroline Setterwall,
Vattenfall AB.

Comments:

The following changes has been made in the nomenclature for in- and outflows:

Mangane in ore -> changed to: Manganese in ore

CH4 -> changed to: Methane (to be in accordance with the nomenclature specified in CPM
report 2000:2)

CN -> changed to: CN-

Stone coal -> changed to: Hard coal (to be in accordance with the nomenclature specified in
CPM report 2000:2)

Other metals -> changed to: Metals

Explanations of nomenclature (inserted in Notes for the specific flows):
- CN- is Cyanide ion

- Reactive waste deposit is waste at landfill that is still reactive.

- Inert waste deposit is waste at landfill that are inert.

Additional clarifications:

- Note that the flows of waste in the table of in- and outflows are internal flows, i.e. they do
NOT cross the system boundaries. All waste handling processes is included in the study with
respect to use of resources and emissions.

- Radioactive waste is accounted for in cubic metres. The product specific requirements for
electricity and district heating generation (PSR 1998:1) in the Swedish EPD system states that
waste shall be accounted for in gram. However, no conversion factors were given in the study.
There are also no general conversion factors that are commonly used.

SPINE Data Report © SLC, Chalmers University of Technology, 2020 SLC - the Swedish life cycle center
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SPINE LCI dataset: Biogas from household waste, cradle-to-gate, no allocation - f3 fuels

Administrative

Finished

Y

Date Completed

2013-11-30

Copyright

f3 - Swedish Knowledge Centre for Renewable Transportation Fuels

Availability

Public

Technical System

Name

Biogas from household waste, cradle-to-gate, no allocation - f3 fuels

Functional Unit

1Ml

Functional Unit Explanation

1 MJ output of biogas from household waste

Process Type

Cradle to gate

Site

Sector

Fuel

Owner

Technical system description

This dataset represents a model of the cradle to gate production of Biogas from household
waste valid for southern Sweden. The following process are covered:

- Collection of the waste

- Anaerobic digestion of the waste

- Transport and distribution of digestate.

All electricity input in the production is Swedish grid mix.

Fuel used at the biogas plant for heating are biogas from the plant it self.

Allocation is made based on energy content (only case showed in Miljéfaktaboken, since
this allocation method is preferred by the Renewable Energy Directive), however a case
with system expansion is made in Bérjesson et al. which also has been published in the f3
database.

Transport distances are estimated based on southern Sweden conditions.

The study is based on BAT (Best available technology). Capital goods are not included.
Impacts from production buildings and infrastructure are not included.

System Boundaries

Nature Boundary

Time Boundary
Geographical Boundary
Other Boundaries

Allocations

Systems Expansions

2010 - 2013

Southern Sweden.

The outputs from the anaerobic digestion are biogas and digestate. Emissions and primary
energy demand are all allocated to the biogas. 100 % of the process outputs are thus
allocated to the biogas.

No.

Flow Data

General Activity QMetaData

Date Conceived

Data Type
Represents Approximate electricity generation with biofuel in modern power plant in Europe.
Method Literature studies

Literature Reference

Gode, J. et al., 2011, Miljofaktaboken 2011, Uppskattade emissionsfaktorer for branslen, el,
varme och transporter, Varmeforsk Data in Gode et al. Are based on: Borjesson, P. et al.,
2010, Life cycle assessment of biofuels in Sweden, Report nr 70 LTH. Bu

Notes
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Flow Table and Specific Meta Data

QMetaData Direction FlowType|Substance Quantity |Min|Max Unit|Environment/Geography
Notes: Only energy use, not the
energy embedded in the product.
Borjesson is not stating what
different energy carriers that are Input Resource |Primary energy 0.28 MJ  |Ground
included in the primary energy.
There is no primary energy factor
given.
Output  |Emission |Carbon dioxide 0.0087 kg |Air
(fossil)
Output Emission Carbon_ 0 kg |Air
monoxide
Notes: Methane emissions can vary Methane
extensively between sites. These are |Output Emission : - 0.000108 kg |Air
(biogenic)
average data for southern Sweden.
Output Emission |Nitrogen oxides |0.0000725 kg |Air
Output Emission |Nitrous oxide 0 kg |Air
Non-methane
Output Emission |volatile organic |0.0000017 kg |Air
compounds
- Particles ;
Output Emission (unspecified) 0.0000015 kg |Air
Output Emission |Sulfur dioxide 0.0000019 kg |Air
Biogas from
Output Product household waste 1 MJ |Technosphere

Hallberg et al, (2013) "Setup of f3 data network for Well-to-wheel (method and) LCI data
for fossil and renewable fuels in the Swedish market”, f3 - Swedish Knowledge Centre for
Renewable Transportation Fuels, f3 project report, Available at www.f3centre.se

LCA practitioner

To provide and publish best available LCI data on vehicle biofuels and fossil fuels well to
tank and tank to wheel relevant for the Swedish market.

- f3 - The Swedish Knowledge Centre for Renewable Transportation Fuels.

- Lisa Bolin (SP), Frida Rgyn (SP).

- Lisa Hallberg, IVL

This dataset is the part of the results from the f3 project "Setup of f3 data network for Well-
to-wheel (Method and) LCI data for fossil and renewable fuels in the Swedish market".
Further details about this project can be found in the project report.

About Inventory
Publication
Intended User
General Purpose
Detailed Purpose
Commissioner
Practitioner
Reviewer
Applicability
About Data
Notes

SPINE Data Report © SLC, Chalmers University of Technology, 2020 SLC - the Swedish life cycle center

SPINE LCI dataset: Biogas from household waste, cradle-to-gate, system expansion, impact

categories only - f3 fuels

Administrative

Finished

Y

Date Completed

2013-11-30

Copyright

f3 - Swedish Knowledge Centre for Renewable Transportation Fuels

Availability

Public

. Technical System
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Name

Biogas from household waste, cradle-to-gate, system expansion, impact categories only - f3
fuels

Functional Unit

1M

Functional Unit Explanation

1 MJ output of biogas from household waste

Process Type

Cradle to gate

Site

Sector

Fuel

Owner

Technical system description

This dataset represents a model of the cradle to gate production of Biogas from household
waste valid for southern Sweden. The following processes are covered:

- Collection of the waste

- Anaerobic digestion of the waste

- Transport and distribution of digestate.

All electricity input in the production is Swedish grid mix.
Fuel used at the biogas plant for heating are biogas from the plant it self.

Transport distances are estimated based on southern Sweden conditions.

The study is based on BAT (Best available technology). Capital goods are not included.
Impacts from production buildings and infrastructure are not included.

Data in Borjesson et al. are only published as impact categories and not as emissions
except for particles.

System Boundaries

Nature Boundary

Time Boundary

2010 - 2013

Geographical Boundary

Southern Sweden.

Other Boundaries

Allocations

No.

Systems Expansions

1 kg nitrogen in the original raw material is replacing 0.7 kg mineral fertilizer nitrogen
(equivalent of nitrogen accessible to plants including losses in the handling of digestate)
and 1 kg phosphorus and potassium, respectively, in the digestate is rep

Flow Data

General Activity QMetaData

Date Conceived

Data Type

Represents

Approximate electricity generation with biofuel in modern power plant in Europe.

Method

Raw material: General — Processed data — Literature studies Transformation: Mainly general
— Existing & Preliminary studies Reference: table 1

Literature Reference

Borjesson, P. et al., 2010, Life cycle assessment of biofuels in Sweden, Report nr 70 LTH.

Notes

Flow Table and Specific Meta Data

QMetaData Direction FlowType|Substance Quantity ‘Min/Max Unit Environment Geography
N.c.)tfeS: Not mentioned in Input Resource |Primary energy 0 MJ |Ground
Borjesson
Notes: Given as kg SO2-eq . . .
combined emissions. Table 10 Output Emission |Acidification (AP) 0.000061 kg |Air
Notes: Given as kg PO4-eq - - .
combined emissions. Table 8 Output Emission |Eutrophication (EP) 0.000028 kg |Air
Notes: Given as kg CO2-eq . Global warming _ .
combined emissions. Table 7 Output Emission (GWP) 0.0023 kg |AIr
Notes: Table 12 Output Emission Partlcles_ ] -0.000004 kg |Air
(unspecified)
Notes: Given as kg ethene-eq . Photo-oxidant .
combined emissions. Table 11 Output Emission formation (POCP) 0.0000006 kg |AIr
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Output

Biogas from

Product household waste

Technosphere

Hallberg et al, (2013) "Setup of f3 data network for Well-to-wheel (method and) LCI data
for fossil and renewable fuels in the Swedish market”, f3 - Swedish Knowledge Centre for
Renewable Transportation Fuels, f3 project report, Available at www.f3centre.se

LCA practitioner

To provide and publish best available LCI data on vehicle biofuels and fossil fuels well to
tank and tank to wheel relevant for the Swedish market.

- f3 - The Swedish Knowledge Centre for Renewable Transportation Fuels.

- Lisa Bolin (SP), Frida Reyn (SP).

- Lisa Hallberg, IVL

This dataset is the part of the results from the f3 project "Setup of f3 data network for Well-
to-wheel (Method and) LCI data for fossil and renewable fuels in the Swedish market".
Further details about this project can be found in the project report.
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Publication
Intended User
General Purpose
Detailed Purpose
Commissioner
Practitioner
Reviewer
Applicability
About Data
Notes

SPINE Data Report © SLC, Chalmers University of Technology, 2020 SLC - the Swedish life cycle center

SPINE LCI dataset: Biogas from industrial waste, cradle-to-gate, no allocation - f3 fuels

Administrative

Finished

Y

Date Completed

2013-11-30

Copyright

f3 - Swedish Knowledge Centre for Renewable Transportation Fuels

Availability

Public

Technical System

Name

Biogas from industrial waste, cradle-to-gate, no allocation - f3 fuels

Functional Unit

1M

Functional Unit Explanation

1 MJ output of Biogas from industrial waste

Process Type

Cradle to gate

Site

Sector

Fuel

Owner

Technical system description

This dataset represents a model of the cradle to gate production of Biogas from industrial
waste valid for southern Sweden. The following process are covered:

- Collection of the waste

- Anaerobic digestion of the waste

- Transport and distribution of digestate.

All electricity input in the production is Swedish grid mix.

Fuel used at the biogas plant for heating are biogas from the plant it self.

Allocation is made based on energy content (only case showed in Miljéfaktaboken, since
this allocation method is preferred by the Renewable Energy Directive), however a case
with system expansion is made in Bérjesson et al. which also has been published in the f3
database.

Transport distances are estimated based on southern Sweden conditions.

The study is based on BAT (Best available technology). Capital goods are not included.
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Impacts from production buildings and infrastructure are not included.

System Boundaries

Nature Boundary

Time Boundary

2010 - 2013

Geographical Boundary

Southern Sweden.

Other Boundaries

Allocations

The outputs from the anaerobic digestion are biogas and digestate. Emissions and primary
energy demand are all allocated to the biogas. 100 % of the process outputs are thus
allocated to the biogas.

Systems Expansions

No.

Flow Data

General Activity QMetaData

Date Conceived
Data Type
Represents Approximate electricity generation with biofuel in modern power plant in Europe.
Method Literature studies
Literature Reference Gode, J. et al., 2011, Miljéfaktaboken 2011, Uppskattade emissionsfaktorer for branslen, el,
varme och transporter, Varmeforsk Data in Gode et al. Are based on: Borjesson, P. et al.,
2010, Life cycle assessment of biofuels in Sweden, Report nr 70 LTH. Bu
Notes
Flow Table and Specific Meta Data
QMetaData Direction FlowType|Substance Quantity ‘Min|Max Unit Environment Geography
Notes: Only energy use, not the
energy embedded in the product.
Bdrjesson is not stating what
different energy carriers that are Input Resource |Primary energy 0.28 MJ |Ground
included in the primary energy.
There is no primary energy factor
given.
. Carbon dioxide .
Output Emission (fossil) 0.0058 kg |Air
Output Emission Carbon_ 0 kg |Air
monoxide
Notes:_Methane emissions can vary Output Emission Mgthang 0.000108 kg |Air
extensively between sites. (biogenic)
Output Emission |Nitrogen oxides |0.0000429 kg |Air
Output Emission |Nitrous oxide 0 kg |Air
Non-methane
Output Emission |volatile organic |0.0000016 kg |Air
compounds
- Particles ;
Output Emission (unspecified) 0.0000011 kg |Air
Output Emission |Sulfur dioxide 0.0000021 kg |Air
Output Product !3|ogas _from 1 MJ | Technosphere
industrial waste

About Inventory

Publication

Hallberg et al, (2013) "Setup of f3 data network for Well-to-wheel (method and) LCI data
for fossil and renewable fuels in the Swedish market”, f3 - Swedish Knowledge Centre for
Renewable Transportation Fuels, f3 project report, Available at www.f3centre.se

Intended User

LCA practitioner

General Purpose

To provide and publish best available LCI data on vehicle biofuels and fossil fuels well to
tank and tank to wheel relevant for the Swedish market.

Detailed Purpose

Commissioner

- f3 - The Swedish Knowledge Centre for Renewable Transportation Fuels.

Practitioner

- Lisa Bolin (SP), Frida Rgyn (SP).
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Reviewer - Lisa Hallberg, IVL

Applicability

About Data This dataset is the part of the results from the f3 project "Setup of f3 data network for Well-
to-wheel (Method and) LCI data for fossil and renewable fuels in the Swedish market".
Further details about this project can be found in the project report.

Notes

SPINE Data Report © SLC, Chalmers University of Technology, 2020 SLC - the Swedish life cycle center

SPINE LCI dataset: Biogas from industrial waste, cradle-to-gate, system expansion, impact

categories only - f3 fuels

Administrative

Finished

Y

Date Completed

2013-11-30

Copyright

f3 - Swedish Knowledge Centre for Renewable Transportation Fuels

Availability

Public

Technical System

Name

Biogas from industrial waste, cradle-to-gate, system expansion, impact categories only - f3
fuels

Functional Unit

1M

Functional Unit Explanation

1 MJ output of biogas from industrial waste

Process Type

Cradle to gate

Site

Sector

Fuel

Owner

Technical system description

This dataset represents a model of the cradle to gate production of Biogas from industrial
waste valid for southern Sweden. The following process are covered:

- Collection of the waste

- Anaerobic digestion of the waste

- Transport and distribution of digestate.

All electricity input in the production is Swedish grid mix.
Fuel used at the biogas plant for heating are biogas from the plant it self.

Transport distances are estimated based on southern Sweden conditions.

The study is based on BAT (Best available technology). Capital goods are not included.
Impacts from production of buildings and infrastructure are not included.

Data in Borjesson et al. are only published as impact categories and not as emissions
except for particles.

System Boundaries

Nature Boundary

Time Boundary
Geographical Boundary
Other Boundaries
Allocations

Systems Expansions

2010 - 2013

Southern Sweden.

No.

1 kg nitrogen in the original raw material is replacing 0.7 kg mineral fertilizer nitrogen
(equivalent of nitrogen accessible to plants including losses in the handling of digestate)
and 1 kg phosphorus and potassium, respectively, in the digestate is replacing 1 kg
phosphorus and potassium, respectively, in mineral fertilizer. Reference: table 2.
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Approximate electricity generation with biofuel in modern power plant in Europe.

Raw material: General — Processed data — Literature studies Transformation: Mainly general
— Existing & Preliminary studies Reference: table 1

Borjesson, P. et al., 2010, Life cycle assessment of biofuels in Sweden, Report nr 70 LTH.

Flow Data

General Activity QMetaData
Date Conceived

Data Type

Represents

Method

Literature Reference

Notes

Flow Table and Specific Meta Data

QMetaData Direction FlowType|Substance Quantity |Min Max/Unit Environment Geography

NE)tfes: Not mentioned in Input Resource |Primary energy 0 MJ  |Ground

Borjesson

Notes: Given as kg SO2-eq - e .

combined emissions. Table 10 Output Emission |Acidification (AP) 0.000129 kg |Air

Notes: Given as kg PO4-eq - s .

combined emissions. Table 8 Output Emission |Eutrophication (EP) 0.000063 kg |Air

Notes: Given as kg CO2-eq . Global warming .

combined emissions. Table 7 Output Emission (GWP) 0.0158 kg |AIr

Notes: Table 12 Output Emission Partlcles. . -0.0000088 kg |Air
(unspecified)

Notes: Given as kg ethene-eq - Photo-oxidant _ .

combined emissions. Table 11 Output Emission formation (POCP) 0.0000002 kg |Air

Output Product !Blogas _from 1 MJ |Technosphere

industrial waste

Hallberg et al, (2013) "Setup of f3 data network for Well-to-wheel (method and) LCI data
for fossil and renewable fuels in the Swedish market”, f3 - Swedish Knowledge Centre for
Renewable Transportation Fuels, f3 project report, Available at www.f3centre.se

LCA practitioner

To provide and publish best available LCI data on vehicle biofuels and fossil fuels well to
tank and tank to wheel relevant for the Swedish market.

- f3 - The Swedish Knowledge Centre for Renewable Transportation Fuels.

- Lisa Bolin (SP), Frida Rgyn (SP).

- Lisa Hallberg, IVL

This dataset is the part of the results from the f3 project "Setup of f3 data network for Well-
to-wheel (Method and) LCI data for fossil and renewable fuels in the Swedish market".
Further details about this project can be found in the project report.

About Inventory
Publication
Intended User
General Purpose
Detailed Purpose
Commissioner
Practitioner
Reviewer
Applicability
About Data
Notes

SPINE Data Report © SLC, Chalmers University of Technology, 2020 SLC - the Swedish life cycle center

SPINE LCI dataset: Biogas from sewage sludge, cradle-to-gate, no allocation - f3 fuels

Administrative

Finished

Y

Date Completed

2013-11-30
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Copyright

f3 - Swedish Knowledge Centre for Renewable Transportation Fuels

Availability

Public

Biogas from sewage sludge, cradle-to-gate, no allocation - f3 fuels

1M

1 MJ output of biogas from sewage sludge

Cradle to gate

Fuel

Technical System

Name

Functional Unit

Functional Unit Explanation
Process Type

Site

Sector

Owner

Technical system description

This dataset represents a model of the cradle to gate production of Biogas from sewage
sludge valid for Sweden. The following process is covered:

- upgrading (water scrubber technique) and purification of raw gas at the sewage treatment
plant.

Anaerobic digestion, digestate use and treatment and additional methane leakage are not
included since these processes are inherent parts of the waste water treatment in Sweden.

All electricity input in the production is Swedish grid mix.

The study is based on the technology of the Képpala sewage treatment plant (Swedish
state-of-the-art).

A case with system expansions is made in Palm and Ek which also has been published in
the 3 database.

System Boundaries

Nature Boundary

Time Boundary
Geographical Boundary
Other Boundaries
Allocations

Systems Expansions

2010 - 2013

Southern Sweden.

No.

No.

Flow Data

General Activity QMetaData

Date Conceived

Data Type
Represents Approximate electricity generation with biofuel in modern power plant in Europe.
Method Literature studies

Literature Reference

Gode, J. et al., 2011, Miljofaktaboken 2011, Uppskattade emissionsfaktorer for branslen, el,
varme och transporter, Varmeforsk Data in Gode et al. are based on: Palm, D. and Ek, M.,
2010, Livscykelanalys av biogas fran avloppsreningsverksslam, Report nr

Notes

Flow Table and Specific Meta Data

QMetaData

Direction|FlowType|Substance

Quantity Min/Max|Unit Environment Geography

Notes: Only energy use, not the
energy embedded in the product.
Borjesson is not stating what
different energy carriers that are
included in the primary energy.
There is no primary energy factor
given.

Input

Resource |Primary energy 0.151 MJ |Ground
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Output Emission Carbgn dioxide 0.000719 kg |Air
(fossil)
Output  |Emission [C2rPON 0.00000144 kg |Air
monoxide
Notes: Meth_ane emissions can Output