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in 2016, the united states was the world’s fourth-leading 
producer of palladium and the fifth-leading producer of platinum. 
stillwater mining Co. (smC) (Billings, mt), the only domestic 
mine producer of platinum-group metals (pgms), recovered 
pgms from its stillwater mine southwest of nye, mt, and 
its east Boulder mine south of Big timber, mt. Domestic 
production of palladium and platinum was 13,100 kilograms (kg) 
and 3,890 kg, increases of 4% and 6%, respectively, from that of 
2015 (stillwater mining Co., 2017, p. 48). recycling has become 
a significant source of PGMs as well, accounting for about 23% 
of the total global supply of palladium, platinum, and rhodium in 
2016 (Cpm group, 2017, p. 7, 113, 179).

most of the world’s supply of primary pgms came from 
south africa and russia, which accounted for 56% and 24%, 
respectively, of global primary pgm production. World mine 
production of pgms totaled 473,000 kg, a slight decrease from 
that of 2015 (table 5). 

the annual average prices for palladium, platinum, rhodium, 
and ruthenium decreased by 11%, 6%, 27%, and 12%, 
respectively, compared with those of 2015, and the iridium price 
increased by 8% (table 1).

in 2016, the automobile industry continued to be the major 
consumer of pgms. Catalytic converters, also referred to as 
autocatalysts, accounted for approximately 84% of global 
rhodium consumption, 67% of palladium consumption, and 46% 
of platinum consumption (Cpm group, 2017, p. 33, 132, 197).

the pgms consist of iridium, osmium, palladium, platinum, 
rhodium, and ruthenium. the pgms occur together in nature, 
but economic deposits are rare. pgms are produced from 
deposits that are mined primarily for pgms and are also 
produced as byproducts of nickel-copper mines.

Legislation and Government Programs

the Defense logistics agency strategic materials, 
u.s. Department of Defense, reported no pgm sales from 
u.s. government stockpiles in 2016; 15 kg of iridium and 
261 kg of platinum remained in the stockpile. in addition, 
0.12 kg of platinum-group-metal alloys—palladium-cobalt 
wire—and 0.56 kg of platinum-group-metal compounds were 
added to the stockpile in late 2014 and early 2015, respectively.

Production

Primary.—During 2016, u.s. palladium and platinum mine 
production was 13,100 kg and 3,890 kg, respectively, increases of 
4% and 6%, respectively, compared with those of 2015 (table 1), 
and mine production of rhodium was 103 kg, 6% more than that 
in 2015. the stillwater mine produced 7,790 kg of palladium 
and 2,380 kg of platinum, slight and 4% increases, respectively, 
compared with production in 2015. the east Boulder mine 
produced 5,280 kg of palladium and 1,510 kg of platinum, 

increases of 8% and 9%, respectively, compared with 2015 
production. smC milled 1.17 million metric tons (mt) of ore 
from the stillwater and east Boulder mines, 6% more than that 
of 2015. in 2016, the stillwater mine processed an average 
of 1,773 metric tons per day (t/d) of ore, 4.6% less than 2015, 
having a combined mill-head grade of 17 grams per metric 
ton (g/t) pgms and a pgm mill recovery of 93%, the same 
as that in 2015. in 2016, the east Boulder mine processed an 
average of 1,592 t/d of ore, 10.4% more than in 2015, having 
a combined mill-head grade of 14 g/t pgms and a pgm mill 
recovery rate of about 90%, slightly less than that in 2015. the 
concentrates from the mines were smelted and then processed at 
the base-metals refinery at SMC’s facilities in Columbus, MT, 
producing a PGM-rich filter cake. Final refining of PGMs was 
done by Johnson Matthey plc. Refined metal from SMC’s mine 
production was sold to Tiffany & Co. and Johnson Matthey plc 
(stillwater mining Co., 2017, p. 18–21, 48).

at yearend 2016, smC reported proven and probable reserves 
at its montana mines of 41.4 mt of ore having an average grade 
of 16 g/t pgms, a palladium-to-platinum ratio of about 3.6 to 1, 
and about 659,000 kg of contained palladium and platinum. 
these reserves are contained in the J-m reef, an ore body within 
the layered mafic and ultramafic igneous rocks of the Stillwater 
Complex. smC reported progress on its Blitz development 
project, a mine expansion project adjacent to the stillwater 
mine. the Blitz project would ultimately consist of two parallel 
underground drifts that would extend about 7,000 meters eastward 
from the stillwater mine. a new portal and decline from surface 
was permitted in 2015. Construction of the decline commenced in 
the third quarter of 2016. the mine expansion infrastructure was 
expected to be complete in 2018. the graham Creek project, a 
second expansion project located west of the east Boulder mine 
and completed during the second quarter of 2014, continued to 
ramp up and contributed to the overall increase in production 
of the east Boulder mine in 2016. on December 9, 2016, smC 
began talks about a potential merger with sibanye gold ltd. 
(stillwater mining Co., 2017, p. 7, 16, 23).

in 2016, pgm exploration continued in the Duluth Complex 
of minnesota. twin metals minnesota llC (st. paul, mn) 
continued to pursue the development of its twin metals 
minnesota copper-nickel-pgm project. the twin metals 
project, planned as an underground mine, included three 
deposits in close proximity—the Birch lake, maturi, and 
spruce road deposits. on December 15, 2016, twin metals was 
notified that the relevant U.S. authorities had denied renewal of 
two of its long-held mining leases. twin metals was pursuing 
legal avenues seeking to secure its rights to the two Federal 
mining leases (twin metals minnesota llC, 2016).

polymet mining Corp. (Canada) continued the permitting 
process to begin to construct and operate the northmet project 
in northeastern minnesota. the northmet project was planned 
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as an open pit mine, and ore was to be processed at the nearby 
erie plant facilities, originally used to process iron ore (polymet 
mining Corp., 2017, p. 6–7).

Secondary.—in 2016, pgms were recycled from three main 
sources—catalytic converters, electronics, and jewelry. globally, 
more than 121,000 kg of secondary pgms was recovered, 
accounting for approximately 23% of the global supply of 
pgms (Cpm group, 2017, p. 7, 113, 179).

Catalytic converters were the predominant source of 
secondary pgms. an estimated 55,300 kg of pgms was 
recovered from catalytic converters in the united states, 
which was about 51% of the world total; about 35,800 kg was 
recovered in Western europe; about 13,200 kg in Japan; and 
4,220 kg in China (Cpm group, 2017, p. 31, 122, 190).

globally, about 77,400 kg of palladium was recovered 
from secondary sources in 2016. of the total, 66,400 kg of 
palladium was recovered from catalytic converters (slightly 
more than in 2015), 13,600 kg from electronics (slightly less 
than in 2015), and 700 kg from jewelry (7% less than in 2015) 
(Cpm group, 2017, p. 127).

globally, about 39,700 kg of platinum was recovered 
from secondary sources including about 34,600 kg from 
recycled catalytic converters, essentially unchanged from 
that of 2015. about 1,520 kg of platinum was recovered from 
electronics recycling in 2016, which was slightly less than 
the amount recovered in 2015. about 3,570 kg of platinum 
was recovered from the jewelry industry globally in 2016, 
essentially unchanged from that of 2015. in 2016, recovery of 
rhodium from catalytic converters increased by 5% to 7,450 kg 
(Cpm group, 2017, p. 29, 190).

smC reported that its recycling program processed 20,800 kg 
of pgms from spent catalytic converters and other industrial 
sources in 2016, a 21% increase compared with that of 2015. 
Of the total recycled, SMC toll-refined 7,100 kg of PGMs, an 
11% increase from that in 2015; the remainder was material 
purchased for its own accounts. in 2016, smC sold 7,560 kg, 
4,040 kg, and 902 kg, respectively, of recycled palladium, 
platinum, and rhodium, which were increases of 23%, 10%, 
and 21%, respectively, compared with amounts sold in 2015 
(stillwater mining Co., 2017, p. 8, 9).

Consumption

Palladium.—apparent domestic palladium consumption, 
defined as mine production plus imports minus exports, was 
76,000 kg, a slight increase from that in 2015.

global palladium consumption was about 291,000 kg in 
2016, slightly more than that in 2015. about 67% of palladium 
was used by the catalytic converter industry, about 13% by the 
electronics industry, and about 8% and 5% by the dental and 
chemical industries, respectively. about 5% of palladium was 
used in the jewelry industry and the remainder was used in other 
industries and as investment (Cpm group, 2017, p. 132).

in 2016, global palladium use in catalytic converters reached 
an alltime high for the seventh consecutive year, increasing 
slightly to 195,000 kg, owing to an increase in the market share 
of gasoline engines in europe, which use palladium in catalytic 
converters; a greater number of vehicles sold in developed 
economies; and a tightening of emission standards globally. 

the pace of growth, however, decreased compared with recent 
years because of a slowdown in growth of the united states auto 
market and weakness in auto demand in Japan. north america 
was the leading autocatalyst-consuming region and accounted for 
32% of global consumption of palladium in catalytic converters 
(61,500 kg), essentially unchanged from that of 2015. the 
united states accounted for about 79% of the north american 
consumption in this category (Cpm group, 2017, p. 129, 132).

palladium consumption in catalytic converters in Western 
europe increased for the third consecutive year to 35,100 kg, 
an alltime high and 6% more than that of 2015, owing to 
an increase in auto sales, a decreased market share of diesel 
vehicles, and the substitution of palladium for platinum in diesel 
vehicles. Consumption by China’s catalytic converter industry 
was 40,300 kg, 11% more than that of 2015 owing partly to a 
government subsidy for small automobiles as well as increasing 
demand for gasoline-powered vehicles. Consumption by Japan 
was 22,500 kg, slightly less than that of 2015. palladium 
consumption in catalytic converters in the rest of the world 
decreased by 5% to 35,300 kg (Cpm group, 2017, p. 129–134).

global palladium consumption by the jewelry industry, which 
declined for the seventh consecutive year, was 13,800 kg, a 
slight decrease from that of 2015 and the lowest level since 
2002 partly owing to a lack of marketing of palladium jewelry. 
China remained the leading user of palladium for jewelry, 
accounting for 32% of world consumption in that industry. 
However, demand in China’s jewelry industry decreased slightly 
relative to that of 2015. Consumption in europe was 2,020 kg 
of palladium, slightly higher than that in 2015; consumption 
in north america and Japan was 2,080 kg and 3,200 kg, 
respectively, both slightly less than in 2015. Consumption 
in the rest of the world increased slightly to about 2,080 kg 
(Cpm group, 2017, p. 136).

World palladium consumption in dental alloys was 22,600 kg 
in 2016, essentially unchanged from consumption in 2015. 
Japan and north america accounted for about 35% and 31%, 
respectively, of the global palladium consumption in this 
industry. the chemical industry used 15,100 kg of palladium in 
2016, slightly less than that in 2015. in the chemical industry, 
palladium was used as a catalyst in manufacturing bulk 
chemicals, including hydrogen peroxide, nitric acid, terephthalic 
acid, and vinyl acetate monomer, which in turn were used to 
produce many resins, plastics, and polyester and polyethylene 
terephthalate for use in textiles and packaging. Consumption of 
palladium by the electronics industry was 38,600 kg in 2016, 
slightly less than that of 2015, representing the first decline 
since 2012 (Cpm group, 2017, p. 135).

the palladium investment sector was a net seller of palladium 
in 2016. Holdings in exchange-traded products (etps), 
decreased to about 52,600 kg at yearend 2016, a 26% decrease 
from holdings at yearend 2015 (Cpm group, 2017, p. 146).

Platinum.—In 2016, U.S. apparent consumption of refined 
platinum, defined as mine production plus imports minus 
exports, excluding waste and scrap, was 32,200 kg, slightly 
more than 31,900 kg in 2015. 

in 2016, global platinum use, excluding investments, totaled 
219,000 kg, slightly more than that of 2015. about 45% 
of the total was used in catalytic converters, about 33% by 
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the jewelry industry, about 9% in chemicals and petroleum 
refining, and about 3% in electronics. The remainder was 
used in other industries including glass manufacturing and the 
medical and biomedical industries. Worldwide use of platinum 
in the catalytic converter industry was 101,000 kg, about 2% 
higher than that in 2015, largely owing to increased sales 
of large commercial vehicles that are typically powered by 
diesel engines that use platinum in their catalytic converters. 
in europe, about 37,800 kg of platinum was used in catalytic 
converters, which was 5% more than that in 2015. although 
market share of diesel passenger vehicles declined to about 
50% in europe, this region remained the leading consumer of 
platinum for catalytic converters and accounted for about 38% of 
total global consumption. Consumption of platinum in catalytic 
converters in the united states in 2016 was 23,300 kg, essentially 
unchanged from that in 2015, which accounted for about 23% 
of global consumption. in Japan, platinum consumption in 
catalytic converters decreased slightly in 2016 from that in 
2015 to 18,000 kg largely as a result of decreased demand for 
commercial vehicles. in China, consumption of platinum in 
catalytic converters increased by 6% to 12,000 kg. in the rest 
of the world, consumption of platinum in catalytic converters 
decreased by 5% in 2016 from that in 2015 to 9,520 kg 
(Cpm group, 2017, p. 31–41).

in 2016, global consumption of platinum in the jewelry 
industry was essentially unchanged compared with that in 
2015 at 72,400 kg. Consumption in the united states was 
2,240 kg, 6% more than that in 2015. Consumption in China 
decreased slightly to 55,400 kg and accounted for 76% of global 
consumption. Consumption in Europe (France, Germany, and 
the united Kingdom) was 1,310 kg, slightly more than that in 
2015; consumption in Japan was 8,800 kg, slightly more than 
that in 2015; and consumption in the rest of the world increased 
by 14% to 4,730 kg (Cpm group, 2017, p. 33).

Global use of platinum in chemicals and petroleum refining 
was 19,700 kg in 2016, slightly less than that of 2015. the 
leading use for platinum in chemical production was for catalysts 
used in the production of silicones and other chemicals, such 
as terephthalic acid used in the production of polyester fabric 
and plastic containers. Worldwide consumption of platinum 
in electrical applications was 5,970 kg in 2016, essentially 
unchanged from that of 2015 (Cpm group, 2017, p. 33).

Consumption of platinum for dental and medical applications 
was 1,120 kg, which was 3% less than that in 2015. 
Consumption in other end uses was slightly more than that of 
2015 at 16,800 kg. these other uses included platinum used in 
glassmaking equipment (Cpm group, 2017, p. 33).

purchases of platinum by the investment sector increased to 
19,300 kg in 2016, 38% more than that in 2015, largely owing 
to increased purchasing of platinum bars by Japanese investors. 
platinum holdings in etps globally totaled 85,100 kg at yearend 
2016, slightly more than that at yearend 2015 (Cpm group, 
2017, p. 94; Johnson matthey plc, 2017, p. 1).

Other PGMs.—global consumption of iridium was 7,710 kg 
in 2016, slightly less than that of 2015. use in electrical 
applications increased by 25% to 3,110 kg; use in the 
electrochemical applications was 1,430 kg, 19% less than 2015; 
use in chemical production was 715 kg, 15% more than that 

in 2015; and use in other applications was 2,490 kg, a 15% 
decrease from that in 2015 (Johnson matthey plc, 2017, p. 47).

global rhodium consumption in 2016 was a record-high 
31,900 kg, slightly more than that of 2015, and the seventh 
consecutive year that global rhodium consumption increased. 
most rhodium use, about 85% in 2016, was in the production of 
catalytic converters. in 2016, rhodium use in catalytic converters 
was 27,000 kg, slightly more than that in 2015. use of rhodium in 
glass manufacturing increased slightly to 1,290 kg. Consumption 
of rhodium in chemical production decreased slightly to 1,590 kg 
in 2016; use in electronics was 1,360 kg, slightly less than that in 
2015; and use in other applications was 645 kg, 6% less than that 
in 2015 (Cpm group, 2017, p. 191–197).

global consumption of ruthenium decreased by 13% to 
30,900 kg in 2016 from that in 2015. Consumption of ruthenium 
in electrical applications was 13,800 kg, 3% less than that in 
2015; electrochemical use was 4,630 kg, 6% more than that in 
2015; use in chemical production was 7,710 kg, 38% less than 
that in 2015; and consumption in other applications increased by 
3% to 4,790 kg (Johnson matthey plc, 2017, p. 48).

Prices

according to platts metals Daily, in 2016, the engelhard 
annual average prices for platinum, palladium, ruthenium, and 
rhodium decreased by 6%, 11%, 12%, and 27%, respectively; 
the price for iridium increased by 8% from 2015 (table 1).

Iridium.—the annual average iridium price in 2016 was 
$586.90 per troy ounce, which was 8% higher than that in 
2015. the iridium price began the year at $525 per troy ounce, 
where it remained until late June. the price then increased at a 
consistent pace to $700 per troy ounce in mid-november, where 
it remained until yearend.

Palladium.—the annual average palladium price in 2016 
was $617.39 per troy ounce, which was 11% less than that in 
2015. palladium prices began 2016 at $553 per troy ounce, 
fluctuated in a wide range until late June, and then increased to 
$734 per troy ounce in mid-august. the price then decreased to 
$617 per troy ounce in late october, increased to the year’s high 
of $774 per troy ounce in late november, and then decreased, 
ending the year at $680 per troy ounce.

Platinum.—in 2016, the annual average platinum price was 
$989.52 per troy ounce, which was 6% less than that of 2015, 
continuing a downward trend that began in 2012, after a record 
high of $1,725 per troy ounce in 2011. platinum began the year 
at $895 per troy ounce, decreased to $816 per troy ounce in late 
January, and then generally followed an upward trend, reaching 
the year’s high of $1,184 per troy ounce on august 10. the price 
then generally decreased for the rest of the year, ending the year 
at $903 per troy ounce. platinum prices generally followed gold 
prices in response to global economic conditions.

Rhodium.—the annual average rhodium price in 2016 was 
$696.84 per troy ounce, which was 27% less than that in 2015. 
the rhodium price began the year at $660 per troy ounce and 
generally trended upward until late march to $750 per troy 
ounce, where it remained around that level until early may. the 
price then decreased to a low of $625 per troy ounce in august 
and then generally increased, with some fluctuation, ending the 
year at $765 per troy ounce. the rhodium annual average price 
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in 2016 was below that for platinum, continuing the trend that 
began in 2012.

Ruthenium.—the annual average ruthenium price in 2016 
was $42 per troy ounce, which was 12% less than that of 2015, 
continuing a downward trend that began in 2010. the ruthenium 
price began the year at $42 per troy ounce where it remained 
until yearend.

Foreign Trade

in 2016, the u.s. net import reliance as a percentage of 
apparent consumption, calculated excluding trade data for waste 
and scrap, was estimated to be 83% for refined palladium and 
88% for refined platinum. Imports for consumption of refined 
palladium in 2016 totaled 80,400 kg, a 6% decrease from those 
of 2015. Three countries accounted for about 81% of refined 
palladium imports in 2016—russia and south africa (35% 
each) and the united Kingdom (11%). imports for consumption 
of platinum excluding waste and scrap decreased slightly in 
2016 to 42,300 kg from 42,700 kg in 2015. excluding waste 
and scrap, the leading sources of platinum imports in 2016 were 
south africa (43%), germany (19%), and italy (9%). imports 
for consumption of rhodium increased slightly compared with 
those in 2015 to 10,700 kg; imports of osmium, iridium, and 
ruthenium respectively increased by 238%, 28%, and slightly. 
two countries accounted for 80% of the imports of iridium, 
osmium, rhodium, and ruthenium in 2016—south africa (57%) 
and the united Kingdom (23%) (tables 2, 3). imports of 
platinum waste and scrap totaled 159,000 kg in 2016, a 29% 
increase from the amount imported in 2015.

about 17,500 kg of palladium was exported in 2016, a 
24% decrease as compared with 2015. exports of platinum, 
excluding waste and scrap, decreased by 3%, and exports of 
waste and scrap increased by 11% compared with those in 2015. 
exports of rhodium increased by 5% compared with exports in 
2015, and combined exports of iridium, osmium, and ruthenium 
decreased by 6% during the same time period (table 4).

World Review

in 2016, world mine production of pgms decreased slightly 
to 473,000 kg from 478,000 kg in 2015 (table 5). south africa 
accounted for 56% of total pgm mine production in 2016; 
russia, 24%; Canada, 7%; Zimbabwe, 6%; the united states, 4%; 
and other countries, 3%. in 2016, world platinum mine production 
decreased slightly. south africa produced 133,000 kg of platinum, 
which was 70% of world platinum production and 4% less than 
2015 production. russia accounted for 12% of global platinum 
mine production in 2016; Zimbabwe, 8%; Canada, 7%; and 
the united states, 2%. global mine production of palladium 
in 2016 decreased by 3% to 212,000 kg, with russia and 
south africa accounting for 38% and 36%, respectively, of 
global production; Canada, 10%; and the united states and 
Zimbabwe, 6% each. World mine production of other pgms 
(iridium, osmium, rhodium, and ruthenium) increased by 8% in 
2016 compared with that of 2015, and south africa accounted 
for 77% of global production.

Canada.—north american palladium ltd. produced 4,650 kg 
of palladium and 318 kg of platinum from its lac des isles 

mine in ontario, decreases of 10% and 17%, respectively, 
compared with production in 2015. the decreases were a result 
of unfavorable ground conditions as the mine transitioned to the 
sublevel shrinkage mining method (north american palladium 
ltd., 2017, p. 3–4).

Vale s.a. (Brazil) produced 10,000 kg of palladium and 
5,160 kg of platinum as byproducts of its nickel operations 
at sudbury, ontario, a decrease of 6% and an increase of 
8%, respectively, from production in 2015. glencore plc 
(switzerland) produced pgms as byproducts from its nickel 
mining operations at sudbury and at the raglan mine in 
Quebec. in 2016, glencore produced 5,380 kg of palladium, 
2,800 kg of platinum, and 187 kg of rhodium at its eland and 
jointly owned mototolo mines. these represent increases of 
10%, 18%, and 20%, respectively, relative to 2015 (glencore 
plc, 2017, p. 63; Vale s.a., 2017, p. 51).

Russia.—in 2016, pJsC mmC norilsk nickel produced 
79,400 kg of palladium and 19,300 kg of platinum at its two 
production assets in russia—Kola mmC on the Kola peninsula 
and the polar Division on the taymyr peninsula. production 
was slightly less for palladium and essentially unchanged for 
platinum compared with 2015 production (pJsC mmC norilsk 
nickel, 2017). 

South Africa.—production of palladium and platinum 
decreased by 8% and 4%, respectively, in 2016 compared with 
2015. the world’s leading pgm producer, anglo american 
Platinum Ltd. (Amplats), reported primary equivalent refined 
platinum production from its mining operations of 52,500 kg 
in 2016, an 8% decrease compared with that in 2015. in 2016, 
amplats also produced from its mining operations 33,900 kg 
of palladium, a decrease of 12% compared with 2015, and 
7,060 kg of rhodium, essentially unchanged from 2015. amplats 
continued with its restructuring plan and completed the sale of 
its rustenburg mining and concentrating operations to sibanye 
gold ltd. in november 2016. the sale included the Bathopele, 
siphumelele, and thembelani mining operations (which include 
the integrated Khuseleka and Khomanani mining operations); 
two concentrating plants; a chromium-recovery plant; and 
the Western limb tailings retreatment plant. as part of the 
deal, sibanye was to sell all concentrates back to amplats 
through the end of 2018. starting January 1, 2019, sibanye and 
amplats would enter a toll treatment arrangement whereby 
Amplats would smelt and refine concentrate produced from the 
rustenburg mines for a period of 2 to 8 years. going forward, 
amplats planned to focus on lower cost mechanized mining 
operations (anglo american platinum ltd., 2016; 2017, p. 33; 
Cpm group, 2017, p. 14   –15).

production at impala platinum Holdings ltd.’s south african 
mining operations in 2016 was about 13,400 kg of palladium 
and 24,700 kg of platinum, which were each 3% less than 2015 
production. lonmin plc (united Kingdom) produced 10,100 kg of 
palladium and 21,900 kg of platinum in 2016, each 11% less than 
the amounts produced in 2015 (Cpm group, 2017, p. 13, 116). 

Zimbabwe.—in 2016, both palladium and platinum 
production increased by 19% compared with 2015 (table 5). 
Zimplats Holdings ltd. continued to redevelop the Bimha mine 
following its collapse in 2014. return to full production was 
on schedule and expected to take place in april 2018. Zimplats 
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was also finalizing plans to develop a new shaft to replace 
production from the oldest mines, with first production expected 
in 2021 (Cpm group, 2017, p. 17).

Outlook

palladium, platinum, and rhodium are used primarily 
in catalytic converters in automobiles to decrease harmful 
emissions; therefore, the performance of the gasoline and 
hybrid automobile industry, which requires catalytic converters, 
will have the greatest impact on future consumption of these 
pgms. global automobile production is expected to increase, 
particularly in emerging markets, such as China and india, as 
well as in developed markets in europe and the united states; 
therefore, an overall increase in demand for pgms in catalytic 
converters is expected. 

pgm production levels from south africa are expected 
to increase slightly; however, production levels will remain 
vulnerable to problems in the south african mining industry, 
including work stoppages caused by labor disputes and safety 
issues, and ongoing restructuring of the platinum mining 
industry, including closure of unprofitable mines. Supply from 
Zimbabwe is expected to increase owing to ongoing mine 
expansions but is subject to political stability. recycling of 
platinum and palladium is expected to increase, particularly 
from automotive catalysts, although the quantity of material 
available for recycling is very price sensitive. as metal prices 
increase, recycling becomes more profitable and, thus, more 
material is available for supply; conversely, a decrease in 
metal prices leads to reduced recycling and reduced material 
availability from recycling.

References Cited 

anglo american platinum ltd., 2016, anglo american platinum completes 
sale of rustenburg operations to sibanye: Johannesburg, south africa, 
anglo american platinum ltd. news release, november 1. (accessed 
october 30, 2017, at http://www.angloamerican.com/media/press-
releases/2016/01-11-2016.)

anglo american platinum ltd., 2017, annual results 2016—Delivering 
change—Building resilience—positioning for the future: Johannesburg, south 
africa, anglo american platinum ltd., 94 p. (accessed september 16, 2017, 
at http://www.angloplatinum.com/~/media/Files/A/Anglo-American-
platinum/interim-reports/updated-annual-results-booklet-2016-v1.pdf.)

Cpm group, 2017, the Cpm platinum group metals yearbook 2017: new York, 
NY, CPM Group, 235 p. (Accessed February 26, 2018, at http://cpmgroup.com/
files/The%20CPM%20PGM%20Yearbook%202017%20EBook.pdf.)

glencore plc, 2017, annual report 2016: Baar, switzerland, glencore plc, 227 p. 
(accessed June 21, 2017, at http://www.glencore.com/dam/jcr:79d87b60-
d53a-4f1a-9dbe-4d523f27de83/glen-2016-annual-report.pdf.)

Johnson matthey plc, 2017, pgm market report may 2017: london, united 
Kingdom, Johnson matthey plc, 53 p. (accessed august 15, 2017, at 
http://www.platinum.matthey.com/documents/new-item/pgm market reports/
pgm_market_report_may_2017.pdf.)

north american palladium ltd., 2017, 2016 annual report—staged for 
success: toronto, ontario, Canada, north american palladium ltd., 75 p. 
(Accessed August 15, 2017, at http://s21.q4cdn.com/326998455/files/doc_
financials/2016/2016-nap-annual-reportfinal.pdf.)

pJsC mmC norilsk nickel, 2017, norilsk nickel group announces preliminary 
consolidated production results for 4th quarter and full 2016, and production 
outlook for 2017: moscow, russia, pJsC mmC norilsk nickel press release, 
January 31, 4 p. (accessed september 25, 2017, at https://www.nornickel.com/
upload/iblock/cb8/press_release_4q_and_2016_eng_9_full.pdf.)

PolyMet Mining Corp., 2017, PolyMet reports fiscal 2017 results: PolyMet 
mining Corp. press release, april 21. (accessed June 27, 2017, at 
http://polymetmining.com/news/news-releases/polymet-reports-fiscal-2017-
results/.)

Stillwater Mining Co., 2017, Form 10–K—2016: U.S. Securities and Exchange 
Commission, 108 p. (Accessed February 26, 2018, at https://www.sec.gov/
archives/edgar/data/931948/000093194817000012/swc-12312016x10k.htm.)

twin metals minnesota llC, 2016, twin metals minnesota statement on 
action by Federal Government to deny renewal of company’s Federal 
mineral leases in northeast minnesota: st. paul, mn, twin metals minnesota 
llC press release, December 15. (accessed september 27, 2017, at 
http://www.twin-metals.com/twin-metals-minnesota-statement-on-action-by-
federal-government-to-deny-renewal-of-companys-federal-mineral-leases-in-
northeast-minnesota/.)

Vale S.A., 2017, Form 20–F for the fiscal year ended December 31, 2016: 
u.s. securities and exchange Commission, 289 p. (accessed 
september 28, 2017, at http://www.vale.com/en/investors/information-
market/annual-reports/20f/20FDocs/Vale_20-F_FY2016_-_i.pdf.)

GENERAL SOURCES OF INFORMATION

U.S. Geological Survey Publications

global exploration and production Capacity for platinum-
Group Metals From 1995 Through 2015. Scientific 
investigations report 2012–5164, 2012.

Historical statistics for mineral and material Commodities in 
the united states. Data series 140.

platinum recycling in the united states in 1998. Ch. in 
Flow Studies for Recycling Metal Commodities in the 
united states. Circular 1196–a–m, 2004.

platinum-group elements. Ch. in Critical mineral resources of 
the united states—economic and environmental geology and 
Prospects for Future Supply, Professional Paper 1802, 2017.

platinum-group metals. Ch. in mineral Commodity summaries, 
annual.

platinum-group metals. international strategic minerals 
inventory summary report, Circular 930–e, 1986.

platinum-group metals. mineral industry surveys, monthly, 
since January 2004.

platinum-group metals (ir, os, pd, pt, rh, ru). Ch. in 
Metal Prices in the United States Through 2010, Scientific 
investigations report 2012–5188, 2013.

Platinum-Group Metals—World Supply and Demand. Open-File 
report 2004–1224, 2005.

precious metals. mineral industry surveys, monthly, through 
December 2003.

review of selected global mineral industries in 2011 and an 
Outlook to 2017. Open-File Report 2013–1091.

Other

Cpm group.
Defense logistics agency strategic materials.
international platinum association.
platinum guild international.
Platinum-Group Metals. Ch. in Mineral Facts and Problems, 

u.s. Bureau of mines Bulletin 675, 1985.
roskill information services ltd.
Thomson Reuters GFMS Surveys.



57.6 [aDVanCe release] u.s. geologiCal surVeY minerals YearBooK—2016

2012 2013 2014 2015 2016
United States:

Mine production:2

Palladium, Pd content:
Quantity kilograms 12,300 12,600 12,400 12,500 13,100
Value thousands $257,000 $295,000 $324,000 $280,000 $259,000

Platinum, Pt content:
Quantity kilograms 3,670 3,720 3,660 3,670 3,890
Value thousands $184,000 $178,000 $163,000 $125,000 $124,000

Refinery production:
Palladium, Pd content:

Quantity kilograms 21,000 23,900 23,700 19,800 23,200
Value thousands $438,000 $561,000 r $617,000 r $442,000 r $460,000

Platinum, Pt content:
Quantity kilograms 16,600 19,100 18,900 19,200 17,300
Value thousands $831,000 $915,000 r $845,000 r $615,000 r $551,000

Imports for consumption, refined:
Iridium, Ir content kilograms 1,240 r 1,740 r 1,960 r 1,010 1,300
Osmium, Os content do. 130 77 322 8 27
Palladium, Pd content do. 80,100 83,100 92,900 r 85,300 r 80,400
Platinum, includes waste, scrap, and coins, Pt content do. 172,000 116,000 157,000 r 166,000 r 201,000
Rhodium, Rh content do. 12,800 11,100 11,100 10,600 10,700
Ruthenium, Ru content do. 10,200 15,400 r 11,000 r 8,230 8,410

Exports, refined:
Iridium, osmium, and ruthenium, gross weight do. 1,640 1,330 r 887 r 781 736
Palladium, Pd content do. 32,200 25,900 22,100 r 23,000 17,500
Platinum, Pt content do. 9,160 r 11,100 r 14,800 14,400 14,000
Rhodium, Rh content do. 1,040 1,220 433 r 759 r 794

Stocks, National Defense Stockpile, December 31:
Iridium, Ir content do. 18 18 15 15 15
Platinum, Pt content do. 261 261 261 261 261

Price, average:3

Iridium dollars per troy ounce 1,066.23 826.45 556.19 544.19 586.90
Palladium do. 649.27 729.58 809.89 694.99 617.39
Platinum do. 1,555.39 1,489.57 1,387.89 1,056.09 989.52
Rhodium do. 1,274.98 1,069.10 1,174.23 954.90 696.84
Ruthenium do. 112.26 75.63 65.13 47.63 42.00

Employment 1,660 1,770 1,620 1,440 NA
World, mine production, platinum-group-metal content kilograms 447,000 r 461,000 r 390,000 r 478,000 r 473,000

2Source: Stillwater Mining Co., 2017, Form 10–K—2016: U.S. Securities and Exchange Commission, p. 18–21.
3Price data are annual averages of daily Engelhard unfabricated quotations published in Platts Metals Daily.

TABLE 1
SALIENT PLATINUM-GROUP METALS STATISTICS1 

rRevised.  do. Ditto.  NA Not available.
1Table includes data available through February 27, 2018. Data are rounded to three significant digits, except prices.
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Quantity, Quantity, Quantity, Quantity, Quantity,
Pd content Value Pt content Value Pt content Value gross weight Value Rh content Value

Country or locality (kilograms) (thousands) (kilograms) (thousands) (kilograms) (thousands) (kilograms) (thousands) (kilograms) (thousands)
2015 23,000 $458,000 14,400 $469,000 r 246,000 $886,000 781 r $13,800 759 $25,800
2016:

Argentina 1 6 85 2,640 -- -- -- -- -- --
Australia 86 1,390 126 4,120 (2) 5 72 995 -- --
Austria 8 56 (2) 8 1 40 1 6 (2) 7
Belgium 1 26 (2) 3 2,730 13,300 -- -- (2) 8
Brazil 88 1,750 42 1,330 -- -- -- -- 1 25
Canada 1,990 33,700 210 7,210 99 261 2 28 (2) 46
Cayman Islands 6 27 28 854 -- -- -- -- 1 99
Chile 5 81 62 2,510 -- -- -- -- -- --
China 2,840 48,600 114 2,340 10 275 25 382 314 8,050
Colombia 48 667 1 30 -- -- -- -- -- --
Costa Rica 33 272 28 336 -- -- 2 15 -- --
Czechia 20 167 15 532 -- -- 3 79 -- --
Denmark 27 232 (2) 6 -- -- -- -- -- --
Dominican Republic 3 4 17 467 -- -- -- -- -- --
Finland 23 78 (2) 28 -- -- -- -- -- --
France 331 2,950 42 1,400 -- -- 14 180 -- --
Germany 2,860 44,500 4,220 131,000 4,730 71,000 128 2,190 406 9,580
Hong Kong 785 11,000 89 2,670 111 70 100 1,270 5 126
India 261 4,440 657 21,600 269 8,120 60 633 14 325
Ireland 248 1,410 197 5,920 -- -- 3 14 -- --
Israel 1,060 5,300 12 345 -- -- (2) 3 -- --
Italy 221 4,390 148 5,170 1,170 1,670 -- -- 16 339
Japan 495 6,850 913 27,900 223,000 163,000 34 753 18 381
Korea, Republic of 1,460 23,300 441 12,700 46 943 8 120 1 60
Laos -- -- 29 919 -- -- -- -- -- --
Luxembourg 2,400 50,500 1,530 49,800 1 20 -- -- -- --
Mexico 147 2,340 1,010 18,500 3 59 12 57 (2) 47
Netherlands 14 73 (2) 59 34 595 -- -- -- --
New Zealand 27 555 (2) 47 -- -- 4 18 -- --
Norway 19 373 (2) 13 -- -- -- -- -- --
Peru 21 86 -- -- -- -- -- -- -- --
Saudi Arabia 34 347 -- -- -- -- -- -- -- --
Singapore 28 435 1,460 46,200 2 47 -- -- 17 437
Slovakia -- -- 51 680 -- -- -- -- -- --
South Africa 2 6 -- -- 1,420 13,900 -- -- -- --
Spain 15 114 -- -- -- -- -- -- -- --
Switzerland 102 1,900 473 15,700 4,930 84,400 4 85 -- --
Taiwan 1,360 16,700 41 1,400 -- -- 14 166 2 42
Thailand 139 2,650 108 3,480 -- -- -- -- 1 28
United Arab Emirates 10 81 1 10 -- -- 11 208 -- --
United Kingdom 220 3,850 1,830 54,600 34,400 344,000 238 4,070 (2) 3
Uruguay 14 377 2 121 -- -- -- -- -- --
Vietnam 3 38 18 585 -- -- -- -- -- --
Other 31 276 12 336 -- -- 1 8 -- --

Total 17,500 272,000 14,000 423,000 273,000 702,000 736 11,300 794 19,600

TABLE 4
U.S. EXPORTS OF PLATINUM-GROUP METALS, BY COUNTRY OR LOCALITY1

Palladium RhodiumPlatinum
Platinum,

waste and scrap
Iridium, osmium,

ruthenium

1Table includes data available through February 27, 2018. Data are rounded to no more than three significant digits; may not add to totals shown.
2Less than ½ unit.

Source: U.S. Census Bureau.

rRevised.  -- Zero.
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Country or locality3 2012 2013 2014 2015 2016
Palladium:

Australiae, 4 550 r 600 r 600 r 600 r 590
Botswana 2,613 1,742 r 1,120 r 1,200 r, e -- e

Canadae 13,800 r 15,700 r 19,300 r 20,400 r 21,000
Finland 1,100 e 1,100 e 902 2,400 2,000 e

Japan5 8,052 6,239 6,969 7,073 r 7,172
Poland6 23 r 30 51 r 55 r, e 20 e

Russiae 81,700 r 80,200 r 82,700 r 81,000 79,400
Serbia 22 25 r 23 r 31 r -- e

South Africa 74,738 76,008 58,410 82,691 76,273
United States7 12,300 12,600 12,400 12,500 13,100
Zimbabwee 8,140 r 10,200 r 10,100 10,100 r 12,000

Total 203,000 r 204,000 193,000 218,000 r 212,000
Platinum:

Australiae, 4 160 r 170 r 170 r 170 r 90
Botswana 435 280 r 190 r 250 r, e -- e

Canadae 7,870 r 8,900 r 11,000 r 11,600 r 12,600
Colombia 1,460 1,836 1,135 r 861 r 700
Ethiopiae -- -- -- 5 5
Finland 429 946 1,060 1,030 700 e

Japan5 1,735 1,963 1,724 1,864 r 2,033
Poland6 39 r 51 r 86 r 90 r, e 30 e

Russiae 26,500 25,200 r 24,300 r 23,800 r 23,000
Serbia 3 2 r 3 4 r 4 e

South Africa 128,590 137,024 93,991 139,125 133,241
United States7 3,670 3,720 3,660 3,670 3,890
Zimbabwee 10,500 13,100 r 12,500 12,600 14,900

Total 181,000 r 193,000 r 150,000 r 195,000 r 191,000
Other platinum-group metals:

Canadae 800 r 900 r 1,100 r 1,200 r 1,510
Russiae 8,200 r 8,300 r 8,200 r 7,600 11,500
South Africa 51,010 51,156 36,043 53,699 54,139
Zimbabwe 2,090 r 2,678 2,667 2,612 r 3,130 e

Total 62,100 r 63,000 r 48,000 r 65,100 r 70,300
Grand total 447,000 r 461,000 390,000 r 478,000 r 473,000

7Byproduct platinum and palladium produced from gold-copper ores were excluded. 

6Official Polish estimates are based on reported platinum- and palladium-bearing final (residual) slimes and the average platinum and palladium content 
from electrolytic copper refining.

TABLE 5
PLATINUM-GROUP METALS: WORLD PRODUCTION, BY COUNTRY OR LOCALITY1, 2

(Kilograms, platinum-group-metal content)

eEstimated.  rRevised.  -- Zero.
1Table includes data available through November 7, 2017. All data are reported unless otherwise noted. Totals, U.S. data, and estimated data are rounded 
to no more than three significant digits; may not add to totals shown.
2Platinum-group-metal (PGM) production by Germany, Norway, Switzerland, and the United Kingdom was not included, because the production was 
derived wholly from imported metallurgical products and to include it would result in double counting.
3In addition to the countries and (or) localities listed, China, Indonesia, and the Philippines are thought to have produced PGMs. Several other countries 
and (or) localities may also have done so, but output was not reported quantitatively. Additionally, there was no reliable basis for estimating output. A part 
of this output, not specifically reported by country or locality, is presumably included in this table and credited to Japan.
4PGM recovered from nickel ore that was processed domestically. PGMs in exported nickel ore were extracted in the importing countries, such as Japan, 
and are thought to be included in the production figures for those countries.
5Production derived entirely from imported ores.


