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Data coverage

The current assessment of environmental aspects of PGE production covers most of the PGE
production in Southern Africa (Figure S1). The data coverage is defined here as the share of
production for which data are available to overall production. For all indicators except CEDrossi, at
least 66 % of the production is covered. It should be kept in mind that not all companies report data
and data reporting is not consistent throughout the years of the assessment (cf. [1]). Scopes and
assessment/reporting boundaries might differ among companies.
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Additional Tables

The CEDrossit of the South African and Zimbabwean electricity mixes were determined based on
the CEDrossit of the respective energy form derived from the Ecoinvent Database [3]. The share of each
energy carrier of the total electricity production was obtained from [2].
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Table S1. Results allocated by average price (2010-2015— prices as reported in Part I).

Indicator 2010 2011 2012 2013 2014 2015 Average
Pt 7786 8049 8504 8358 8944 8275 83.19
Pd 2051 2120 2240 22,01 2356 21.79 21.91
Rh 10.09 1043 11.02 1083 11.59 10.73 10.78
Electricity demand Au  7.31 7.56 7.98 7.84 8.40 7.77 7.81
in GJ/kg Ru 057 0.59 0.62 0.61 0.66 0.61 0.61
Ir 0.83 0.86 091 0.89 0.95 0.88 0.89
Ni 1015 1050 11.09 1090 11.66  10.79 10.85
Cu 2.88 2.98 3.14 3.09 3.31 3.06 3.08
Pt 367.07 38955 417.81 424.67 501.92 394.82  415.97
Pd 96.68 102.60 110.04 111.85 132.19 103.99  109.56
Rh 4758 5050 5416 5505 65.06 51.18 53.92
Liquid fuels Au 3445 3656 39.22 3986 4711 37.06 39.04
in L/kg Ru 2.69 2.86 3.06 3.11 3.68 2.90 3.05
Ir 391 415 4.45 4.53 5.35 421 4.43
Ni 4787 50.80 5448 5538 6545 5148 54.24
Cu 1357 1440 1545 1570 1856 14.60 15.38
Pt 361.83
Pd 95.30
Rh 46.90
CED fossil Au 33.96
in GJ/kg Ru 2.65
Ir 3.86
Ni 47.18
Cu 0.013
Pt 2490 2637 28,61 2834 3385 26.77 28.14
Pd  6.56 6.94 7.54 7.46 8.92 7.05 7.41
Rh 323 3.42 3.71 3.67 4.39 3.47 3.65
CO2-eq. Au 234 248 2.69 2.66 3.18 2.51 2.64
in t CO2-eq./kg Ru 0.18 0.19 0.21 0.21 0.25 0.20 0.21
Ir 0.27 0.28 0.30 0.30 0.36 0.29 0.30
Ni 325 3.44 3.73 3.70 441 3.49 3.67
Cu 092 0.97 1.06 1.05 1.25 0.99 1.04
Pt 232.09 237.18 25255 257.87 324.78 27570  263.36
Pd 6112 6247 6651 6792 8554 7261 69.36
Rh 30.09 3075 3274 3343 4210 3574 34.14
SO2 Au 2178 2226 2371 2420 3048 25.88 24.72
in kg SO2/kg Ru 170 1.74 1.85 1.89 2.38 2.02 1.93
Ir 2.47 2.53 2.69 2.75 3.46 2.94 2.81
Ni 3026 3093 3293 3363 4235 3595 34.34
Cu 858 8.77 9.34 9.53 12.01  10.19 9.74
Pt 141.37 147.82 16530 159.80 17294 16249  158.29
Pd 3723 3893 4354 42.09 4555 42.79 41.69
Rh 1833 19.16 2143 2072 2242 21.06 20.52
Water Au 1327 1387 1552 15.00 1623 15.25 14.86
in 10° L/kg Ru 1.04 1.08 1.21 1.17 1.27 1.19 1.16
Ir 1.51 1.58 1.76 1.70 1.84 1.73 1.69
Ni 1843 1928 2156 2084 2255 21.19 20.64
Cu 523 5.47 6.11 591 6.39 6.01 5.85
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Table S2. CEDrossit of different energy carriers.

s3 of s8

Energy Carrier ? Value Unit Source
Coal provision, ZA 2591 MJ/kg [3]
Natural gas provision, ZA 40.77  MJ/m3 [3]
Diesel provision, global 56.98 MJ/kg [3]
Electricity ®, nuclear, ZA 0.14 M]J/KkWh [3]
Electricity ®, coal, ZA 12.86 MJ/kWh [3]
Electricity ®, hydropower, ZA  0.05  M]J/kWh [3]

Electricity mix, ZA
Electricity mix, ZWE

1206  MJ/kWh Own calculation based on shares of energy carriers
5.49 MJ/kWh  Own calculation based on shares of energy carriers

21 MJ is added per MJ of each energy carrier for its combustion; » The CEDrossit of the South African

(ZA) and Zimbabwean (ZWE) electricity mix are determined based on the share of the respective

energy source in the electricity mix [2].
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Figure S2. Linear regression of data points depicted in Figure 6a. See below for legend (Figure S7).

Based on data from [4-16].
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Figure S3. Linear regression of data points depicted in Figure 6b. See below for legend (Figure S7).
Based on data from [4-16].
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Figure S4. Linear regression of data points depicted in Figure 6c. See below for legend (Figure S7).
Based on data from [4-16].
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Figure S5. Linear regression of data points depicted in Figure 6d. See below for legend (Figure S7).
Based on data from [4-16].
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Figure S6. Linear regression of data points for individual mines depicted in Figure 6b. See below for
legend (Figure S7). Based on data from [4-16].
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Figure S7. Legend of Figure S1-S6. Abbreviations: MC: Mine and concentrator; MCS: Mine,
Concentrator and Smelter.
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Figure S8. Scope 3 GHG emissions. Data points of Anglo Platinum refer to the right axis. All other
data points refer to the left axis.

Comparison to other studies

Results presented in the present paper were compared to reported values of Glaister and Mudd
[17] and the Ecoinvent database [3,18] (Figure 15, Table S1). To extrapolate values reported by
Glaister and Mudd [17], it was assumed that reported values present the data in 2008. The average
annual growth rates of GHG emissions, electricity demand and water withdrawal are 2.40%, 2.73%
and 3.05%, respectively (based on data presented in the present work). The annual average growth
rate for electricity was taken for energy demand.
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Table S3. Comparison to other studies.

Water
stud Year GHG Energy CEDfossll 502 Withdrawal
y tCO2eq/kg  Glkg  Glkg  kgSO2kg . oo
PGE PGE PGE PGE &
This work Average 105.11 102.92 95.53 97.42
2015 100.00 100.00 100.00 100.00 100.00
Ecoinvent before 2000 2 92.43 79.50 117.55 140.60
Glaister and 2000-2008 88.01 9408  85.08° 144.09
Mudd
Glaister and Extrapolated 2008
Mudd 0015 103.90 113.62 177.79

2 Data of the ecoinvent datasets stem from reports published before 2000 [18]; ® The reported energy
demand of Glaister and Mudd was converted to CEDrossil using conversion factors, reported in Table
52, and the share of energy sources reported in the current paper (Figure 7).
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