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EXECUTIVE SUMMARY
In 2017, the market deficit has widened to 100 kt.
Primary nickel demand increased on the back of higher
stainless steel production, particularly in Asia, coupled
with strong growth of the battery and superalloy sectors.
Demand growth has outpaced the increase in primary
nickel supply, all of which came from laterite mining. The
production growth of low-grade nickel in Indonesia (in the
form of nickel pig iron) that stemmed from a ramp up and
commissioning of new smelters has outweighed the
global high-grade nickel production drop.
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As a result, the market is going through a structural
change. CAPEX reduction by high-grade nickel producers,
coupled with insufficient supply of nickel concentrate to
the market over the last 5-7 years leads to stagnating
production volumes at best. At the same time, the share
of low-grade nickel in the form of NPI (nickel pig iron) from
Indonesia and China is rapidly increasing. In turn, the
development of NPI is being sponsored by (1) increasing
ore availability, (2) by-product credits not reflected in the
ore price formula and (3) in case of Indonesian smelters secure access to this ore.
At the macro level, the world economic growth has
synchronized across all key regions in 2017 with
expectations of the growth to continue this year, which
should stimulate further demand increase.

In 2018, we expect a reshuffling in the stainless steel
industry to begin, as Indonesia ramps up its stainless
production. A number of countries will be partially
squeezed out from the market by the cheap stainless
steel from Indonesia, with Chinese mills already feeling
the pressure. However, the major negative impact on
melting volumes elsewhere is likely to be postponed until
the later part of 2018. The global primary nickel
consumption increase in 2018 could reach 7% thanks to
the ramp up of stainless steel production in Indonesia and
continued double-digit demand growth from the battery
sector. The latter has also pulled up the demand for
briquettes in Asia, which remains by far the central region
of the battery material production. Consequently,
briquette premiums in Asia have increased, incentivizing
producers to sell the material directly to consumers. As a
result, we saw twice less briquettes being delivered to the
LME in Q1 2018 than in the same period last year. At the
same time, consumers and traders have started to
actively withdraw the material from the LME warehouses.
Overall, since the beginning of 2018 LME briquette stock
have fallen by 43 kt to 249 kt as of April 16. Nevertheless,
nickel exchange stocks remain abundant and will ensure
a sufficient supply to the market to cover the deficits in
the coming years. It is important to highlight another
important development - the structure of these stocks has
changed rapidly, as full plate cathode volumes at the LME
and SHFE have nearly halved from the beginning of 2017,
caused by both inelastic demand for cathodes and a
severe decline in the production volumes.
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STAINLESS STEEL
China and Indonesia
Stainless primary nickel consumption growth in
China slowed down from 10% in 2016 to 4% in 2017
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particularly strong half for the US alloys and stainless
producers have all played a significant part in a
strengthened consumption in 2017.
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In 2016, global primary nickel consumption has
experienced a significant boost from a rapid increase in
demand from the Chinese stainless industry (+10%) that
has accounted for 80% of the total consumption growth.
In 2017, the sources of incremental primary nickel
demand increase were more diversified, both
geographically and industry-wise, although Chinese
consumption trend remained decisive, as the country
consumes over 55% of the global primary nickel supply.
We assess the global primary nickel consumption has
increased by 7%, while the incremental consumption from
the Chinese stainless mills has accounted for a quarter of
this growth. Increased demand from the stainless steel
industry in the Rest of Asia, particularly in Indonesia,
rapidly growing consumption in the battery sector and a

Chinese stainless steel industry remains the key driver of
nickel demand.
In Q1 2017, the expectations of a possible nickel price
rise spurred a significant nickel demand increase, which
in turn has triggered overstocking at the Chinese stainless
mills. However, the price rise did not materialize due to
the unfavorable development of the situation in the
Philippines and Indonesia.
The Q1 2017 stainless production increase was far from
entirely absorbed by the market.
The increased stocks at Wuxi and Foshan coupled with a
fall in raw material prices - nickel and ferrochrome, and a
decreasing number of orders, have slumped the prices of
stainless steel in China.
As a result, a number of major Chinese stainless mills
started maintenance works ahead of schedule. However,
1H 2017 ended on a positive note, as Jiangsu Delong
restarted the production in mid-June, having secured a
production permit for 1.1 Mt of stainless.
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Overall, in 1H 2017 primary nickel demand in stainless in
China was flat Y-o-Y. Stainless output has increased by 3%
Y-o-Y - the output of nickel-intensive 300 series fell by 2%,
but the significant increase in low-nickel 200 series fully
compensated for it.
By the end of July, the market had absorbed the excessive
stocks of stainless steel as the stainless steel prices in
China driven by the strengthened demand have improved,
and the mills returned into normal operation after
maintenance.
In addition, some mills in the mainland China were
switching in favor of 300 series, in addition to the return
of Delong that produces 300 series only and significantly
aided nickel consumption in 2H 2017. As a result, primary
nickel consumption by the Chinese stainless industry in
2H 2017 increased by 6% Y-o-Y.
The growing end-use of nickel-intensive 300 series is
likely to be sustained in the mid-term as the replacement
demand in construction is expected to be particularly high
in the Southern part of China, where due to the humid
climate, the scope for the use of 200 series is relatively
low. However, the trend of a production switch in favor of
300 series is questioned by increasing output in
Indonesia, a large share of which is being exported to
China.
In Q1 2018 Chinese 300s melting output was at the level
similar to Q1 2017. However, as stainless stocks in Wuxi
and Foshan in February have reached peak levels not
seen since 2011 and remained high after the Chinese
New Year, while margins of stainless producers have
depreciated, we expect marginal output cuts in Q2 2018.
Impact from increasing scrap availability is limited in
the short-term
Another factor influencing the nickel market balance is
stainless scrap use. Chinese mills have been historically
using low volumes of scrap to low scrap generation and
collection rates alongside with high availability of NPI that
did not make it economically sensible to import scrap
from other countries. Although the potential availability of
scrap is likely to increase next year, Chinese stainless
industry has not matured yet. While scrap collection,
segregation and processing of scrap is still to be
developed, while ample volumes of NPI available to the
market will limit incentives to do so.
While limited in the short-term, the growing global need
for nickel units on a longer horizon could trigger an
increase in scrap collection rates in China, as scrap could
potentially substitute a share of high-grade nickel units
currently used for stainless production, for higher value

added industries such as batteries and high performance
alloys.
Taking into account the aspects mentioned above, and
more importantly – the inflow of stainless steel slabs from
Indonesia, we forecast stagnant primary nickel
consumption in Chinese stainless industry for 2018.
However, the Chinese stainless industry should be
considered together with the Indonesian production given
that the latter has rather been so far an affiliate of the
Chinese stainless steel making.
In July 2017, Tsingshan has restarted stainless
production at its Indonesian mill in the Morowali Industrial
park (IMIP). Production at the plant has been launched for
the first time in 2016 but was suspended shortly due to
the issues with electricity and ferrochrome supply. In July,
the company has reportedly started up its electricity
generating plant as well as a 600 kt ferrochrome unit.
Tsingshan’s Indonesian mill will have the lowest
production cost for commodity grade hot-rolled stainless
steel due to the integrated nature of the enterprise and
the convenient logistics, being located in the cheap highgrade laterite ore-mining region. In October 2017 the
company has commissioned the second stainless line
with an annual melting capacity of >1 Mt, and plans to
add a third million-ton line in 2018-2019. As a result, by
the end of 2019, IMIP will become the world’s largest
integrated NPI-STS production site.
Further capacity expansion in Indonesia is likely to
materialize in the near future given the competitively
lucrative margins for nickel containing stainless steel
production in the country. However, the low-cost
Indonesian stainless steel is likely to eat up a share of the
market from stainless producers in other countries.
The stainless from
…but not only to China

Indonesia

is

coming…

Tsingshan’s Indonesian operations have been expanding
their sales in terms of geographical coverage. Customs
data indicates that Tsingshan has been shipping slabs to
China mainly but also to Taiwan and USA. The Indonesian
stainless steel effectively competes with the company’s
own Chinese output, and diversification of the export
destinations is imminent to avoid suppressing the
regional price. The agreement signed recently by
Tsingshan and the US steel and alloys producer – ATI to
form a JV to process slabs from Indonesia in the US
became the first milestone. Recently there were also
news regarding a major JV project in India. Similar
agreements could be materialized in the near future in
other parts of the world with other producers that have
spare cold rolling capacities.

Other Asia (ex. China and Indonesia)
With the exception of Japan that, being a mature market,
already has nearly full stainless capacity utilization, all
other major stainless producing countries in Asia have
experienced robust increases in stainless melting output,
growing on average by 5% in 2017.
Moreover, a growing share of 300 series (particularly
highly nickel intensive 316 grade) has resulted in an even
higher primary nickel consumption increase in these
countries. Overall, we assume a 7% increase in primary
nickel consumption in the region in 2017.
Starting from this year, the growing Indonesian stainless
output is likely to squeeze out a share of stainless melt
production in a number of countries including those
located in neighboring regions such as South Korea and
3

Taiwan. As there will be a few-month time lag between
primary nickel consumption at the melting stage in
Indonesia and the effect on its competitors’ melting
volumes, the negative effect on the melting output of
other producers is likely to be postponed until the 2H
2018.

US and Europe
US - slightly short from a double-digit growth in 2017,
Europe - flat
The year 2017 was particularly strong for the US stainless
steel producers. ATI returned to the flat rolled products
business, with the reported deliveries of standard flatrolled products up 12%; Outokumpu posted a 7%
increase in the Calvert deliveries to 742 kt; while Acerinox
recorded a 2% increase in total stainless output for the
group driven by growth at its NAS mill in the US. European
mills have reported mixed results, implying a stagnant
nickel consumption in the European stainless sector.
The estimated increase in the primary nickel demand in
America’s stainless steel sector is approximately 8% for
the entire year 2017. Looking forward into 2018, we
expect primary nickel consumption to fall by 2%, as the
volumes from the JV between Tsingshan and ATI could
potentially squeeze out commodity grade stainless steel
of other US mills from the market.
However, there is a strong potential for upward revision of
this forecast if the Trump’s infrastructure spending plans
materialize, that we do not take into account in our base
case scenario for the United States.
Finally, a key growth area for the American alloy producers
is the aerospace industry, the sentiment is so strong that
some producers claimed they are in the middle of a supercycle. In 2017, primary nickel consumption by alloy
producers in the region has increased by 13%. The
industry is expected to see a significant growth in the next
five years, as the new generation of planes, engines and
systems come on stream (e.g. Boeing 797; Airbus A322;
Chinese Comac C919).
Section 232 – ST view: limited effect
LT view: protectionism could hit growth
In the meantime, Section 232 that just came into effect
remains an open topic of discussion concerning its impact
on the stainless steel industry. So far, some of the US
allies have been exempt from the steel and aluminum
tariffs including its NAFTA partners and the EU for the
negotiation period. South Korea has agreed to lower its
export of steel in return for tariff exemption. Similar
bilateral arrangement could be made with other countries
with tariffs being substituted by milder non-tariff barriers.
The action, at the end, could be directed mostly at Russia
and China, however Chinese exports of stainless products
to the US remain rather low and did not exceed 100 kt in
2016, while even the total Russian production of
stainless steel is below this figure. As a result, in terms of
nickel volumes consumed, the consequences of the
tariffs could be rather limited in the short term, but we
might see instead a reshuffling of the nickel units around
the globe. On the other hand, kicking away the ladder
could slow down the economic growth of the developing
world in the long-term and hinder the advancement of
traditional end-use sectors.

BATTERIES
Summary
Battery raw materials euphoria has finally blessed nickel.
The topic has been one of the major drivers of the nickel
market sentiment following the 2017 LME Week,
regardless of the yet insignificant share of the battery
sector in the nickel consumption structure, unlike for
lithium and cobalt. In 2017, we estimate that nickel
consumption from the battery sector (including Li-ion,
NiMH and NiCd) has increased by 31% and nearly
reached 100 kt or 5% of the total nickel consumption.
Nevertheless, the market started to pay its dues to the
future expectations of transport electrification. While the
EV growth expectations vary widely, the general trend
seems solid, and nickel is one of the top-picks for a
number of reasons.

Nickel Consumption in Precursor
Material for Li-ion
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There is a number of alternative Li-ion battery types based
on the cathode materials (CAM) used. However, NCM
(NiCoMn) and NCA (NiCoAl) are set to dominate the xEV
Li-ion battery market at least until 2025. The nickelcontaining CAM types prove their competitiveness against
other types of CAMs for Li-ion EV batteries, being graded
higher on both safety and energy capacity, ensuring
driving range acceptable to customers. Moreover, the
market forms a preference for more nickel-intensive
CAMs, in a bid to lower the battery cost by substituting
away from expensive cobalt.

Legislative Stimulation
Currently, the key factor in the development of the battery
market is government policy.
Majority of the developed states have an EV subsidy
policy, emission level targets, an aimed share of EVs
or a plan to ban sales of conventional IC engine
vehicles on the long-term horizon.
In the near future, as cars with internal combustion
engine will remain more cost-competitive, wider
penetration of EVs would heavily depend on the
government regulation.

CAM Developments
A shift in favor of NCM chemistry and away from LFP
in China is expected to become a key driver of nickel
demand in batteries
The LFP chemistry, amongst others employed by the
Chinese electric car giant BYD, is widely used for the
public transport in the country. Its key competitive is low
cost. However, the LFP batteries are technically inferior to
NCM and NCA, providing lower energy density and
therefore a limited driving range. The change of NEV
policy in China in favour of long-range vehicle with higher
energy capacity will speed up the substitution of LFP CAM
by NCM in the country. The inferior characteristics of LFP
give us the basis to count on an increased penetration of
4

the NCM technology into the Chinese public transport as
well.
In addition to the switch to nickel containing chemistries,
the industry has been active in the R&D of higher nickel
chemistries. We expect that by early 2020s NCM 8:1:1
will become the mainstream.

Value Chain Developments
As the market grows, ensuring stable access to supply
and being able to control the quality of raw materials
becomes critical. Battery material producers are now
looking into upstream integration and increased
cooperation with suppliers of key raw materials. An
agreement between Glencore and CATL and GEM for the
supply of cobalt and the MoU between BASF and
Nornickel singed in July 2017 became the examples of
this trend.
Currently 95% of precursor cathode material production
is concentrated in China, Japan and South Korea,
although the geography of production is likely to become
more diversified. Accordingly, BASF and Umicore have
announced their plans to start a precursor material
production plants in Europe.
We also expect the geography of battery cell
manufacturing to expand. In 2017, both LG Chem and
Samsung SDI have constructed battery-manufacturing
plants in Europe, and the former has already started the
production line in Poland, while SDI is to launch its plant
in Hungary during Q2 2018.
We expect further increase in battery manufacturing
capacities to occur in the region as battery makers are
looking to expand their presence at locations that would
enable them to faster react to market changes and
access key automotive production sites, which are
present in Europe in abundance.
Meanwhile, not only the Asian cell-makers are eyeing
future development of the EV production in Europe.
Northvolt’s (Sweden) announcement to build a largescale battery cell project in Europe with planned capacity
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2017 nickel production increase is estimated at 2%
(≈50 kt), notwithstanding more than a 60 kt drop in high
grade nickel output. The key driving force behind the
supply increase was Indonesian NPI production that has
doubled in 2017 as existing smelters have ramped up
their production and new smelters came on stream.

of 32 GWh per year to be reached by 2023 became the
key milestone in the development of local European cell
manufacturing. Reportedly, the project would cost around
USD 5 bn and would become the Europe’s largest battery
cell manufacturing plant.
Another major announcement came from the recently
established German consortium of 17 companies and
research institutions - TerraE, with plans to build 34 GWh
per year of cell manufacturing capacities, nearly matching
the Tesla’s Gigafactory. The construction is planned to
start in 2019, however the full capacity will be achieved,
only by 2028.
The scale of these projects shows confidence in a rather
inevitable growth in European EV production.

Energy Storage
Finally, there is a further upward potential for nickel use
in batteries - energy storage systems (ESS) that are used
to accumulate and save energy acquired from alternative
sources, particularly solar and wind, smoothing the effect
of their unstable energy generation. Although ESS are
likely to become the key application for the used EV
batteries that even after utilization conceive 70-80% of
the initial energy capacity, it could also require additional
energy storage capacity to come from newly
manufactured batteries.

Nickel in Li-ion Long-term View
In the long-term perspective, assuming a 6% share of BEV,
4% - PHEV and 10% - hybrids (including mild hybrids) in
2025, nickel uptake from Li-ion batteries could reach
450kt. At least in the medium term, nickel is likely to
remain the first choice for CAM taking into account the
already established CAM production base, relatively low
cost of the metal and ample stocks that would ensure,
under the very same assumptions, the feed availability
and affordability at least until 2022.

On the back of continuing NPI supply growth in Indonesia
and yet another surge in Chinese NPI output, we expect
significant supply growth of 11% in 2018.

LOW GRADE NICKEL SUPPLY
Nickel Pig Iron
NPI is the cheapest form of primary nickel ready for
consumption with one of the lowest production costs. In
fact, we possess a view that the NPI cost of production
has been often looked at ignoring the processing nature
of the business. First, due to complications stemming
from the geographical spread of laterite ore miners
(Indonesia and the Philippines) and NPI processors
(China mainland). Second, due to the traditional
alienation of the downstream stainless production, which
gets all the “hidden value” from the upstream NPI
production.
The entire NPI cluster has not been making losses on
a cash cost basis even during the lowest yearly prices
seen in June 2017
Traditionally, the cost of refined nickel units produced
from sulfide ore is estimated from ore mining concentrating plus smelting and refining costs with the
5

deduction of by-products credits, as a result we have a
cost of pure refined nickel.
Currently, the processing of laterite ore to NPI is treated
differently, using an alternative methodology whereby the
NPI smelter is detached from the laterite ore miner and
stainless producer; by-product credits are not deducted,
while selling ore and NPI interests are included into the
cost.

USD/Ni
mt

NPI Industry 2017 Cash Cost
Curve Comparison
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This method of NPI cost calculation reflects only the
“instant cost” and has a few significant disadvantages.
Specifically, ore price formula is based on the LME nickel
price and payability. Payability is a factor settled between
seller and buyer, and it reflects ore market
demand/supply balance, which does not change that
frequently. Therefore, LME nickel price becomes the
dominant variable that influences the ore price. As ore
constitutes 30-50% of the NPI cash cost (depending of
NPI production technology used), the assumed cost of NPI
floats hand in hand with the LME price. E.g. at the nickel
price around 20 000 USD/t the NPI cost was around
18 000 USD/t of nickel contained, while at the current
price level of around 12 500 USD/t the cost is below 10
000 USD/t of nickel contained.
NPI cash cost rationale by Nornickel
• Filipino ore mining cost instead of ore purchasing
price (which includes payability and mining
companies’ interest) plus 2016 average shipping
fees
• Full deduction of by-products value (iron 80% and
chrome average 1.8% for HG NPI and 2.5% for LG
NPI per 1 t of NPI) deduced to 1 t of Ni in NPI
 Deduction of synergy value for integrated NPI
factories
NPI selling price usually has some premium to refined
nickel because of the “free of charge” iron content (≈80%
of the NPI content), but this premium level is influenced
by supply/demand balance and is far of the real iron value
contained in NPI, besides, NPI usually contain 1.5-3.5%
chrome that is not paid for at all. Stainless producers
receive a significant discount in the real value. For this
reason, the by-product value contained in NPI should be
estimated in accordance with the value of this feed for
stainless producers. As NPI is used only in stainless
production it cannot be treated separately from stainless
steel, which receives all the additional value of byproducts. Neither it should be treated separately from the
ore sources located in the Philippines or Indonesia and

have their own mining costs. High-grade nickel production
on the far right of the cost curve continues to decrease,
while low grade nickel is set to grow further and in
particular NPI in Indonesia with secured access to the
cheap laterite ore.
Hence, access to the ore remains the main problem for
the NPI producers, and the settlement of this issue
incentivizes relocating of NPI processing capacities closer
to the source of cheap nickel ore, with Indonesia being
the most favorable location, as it possesses substantial
HG laterite nickel reserves.
Since 2014 when the ban for unprocessed ore export
came into effect, Indonesia went through a boom in
investor activity. The construction of new metallurgical
plants in the country achieved unprecedented scale.
Since then, at least six new NPI factories were put online:
in 2017 nearly 170 kt of nickel in NPI were produced. This
year the volume of nickel in NPI produced by Indonesian
smelters is expected to grow by 38% and by 2019 year, it
could reach 300 kt of nickel in NPI.
However, the changes in Indonesian mining regulations
that were suddenly signed by the government of
Indonesia in January 2017 may also discourage Chinese
investors to expand nickel-smelting capacity, resulting in
a slowdown of local NPI ramp-up.
As for now, there are six greenfield projects in the final
stage of construction or ramp up. Besides, there are many
plans for new capacity construction announced recently
by nickel market participants, three of them are
considered as highly probable and will have significant
capacities.

Ni kt
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For Chinese stainless producers, NPI is the most
preferred raw material due to the lower nickel cost
(compared to nickel in high-grade products, which are
usually sold at LME price plus premium) and the cost
advantage from nearly free iron and chrome units. Other
sources of nickel, especially high-grade nickel products
are consumed on a leftover principle or content finetuning. Since 2017 we have started to see a trade flow of
NPI produced in Indonesia to other Asian countries apart
from China. The originally Chinese phenomenon of NPI
will be expanding its geography, accelerating the
substitution of high-grade nickel from the stainless
industry.
Consequently, availability of NPI in China and further
development of “Laterite ore – NPI – STS” production
chain in Indonesia will become the key factors that would
determine the future state of the nickel market and to a
great extent influence the price level. These
developments are already being expressed in numerous
ramp ups of NPI smelters, the stainless capacities
recently brought into operation by Tsingshan, as well as
6

Indonesia
On January 12th, 2017 against the market expectations,
Indonesian government has relaxed the ban on exports of
unprocessed minerals, allowing the sale of lower quality
ore (not more than 1.7% nickel content) through quotas.
As of now, 17 companies were granted annual quotas to
export in total 34.5 Mwmt of nickel ore (see Annex II).

China Import of Nickel Ore &
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In 2017 Indonesia supplied China with up to 4 Mwmt
(around 40 kt of nickel in NPI, allowing for 33% moisture
in the ore and 9% process losses) and 2 - 3 Mwmt (20-30
kt of nickel in ferronickel, allowing for moisture and loses)
to Japan. These volumes add to around 170 kt of nickel
in NPI and 22 kt of nickel in ferronickel that will be
supplied by Indonesia to the market. However, even
assuming the existing annual quotas are rerolled upon
expiry the existing infrastructural bottlenecks together
with growing local ore consumption by Indonesian NPI
plants would limit the shipment of ore from Indonesia at
20 Mwmt next year (over 200 kt of nickel).

HIGH GRADE NICKEL SUPPLY
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Production of NPI in China depends on the availability of
laterite nickel ore. China has no relevant deposits of such
ore and the main source of this raw material for NPI
industry is direct shipping ore (DSO) from the Philippines
and Indonesia.
Prior to the introduction of the ban on exports of
unprocessed ores in 2014, Indonesia used to be the main
supplier of laterite nickel ore for Chinese NPI smelters,
with the Philippines taking the position afterwards.
The most important factor influencing the low-grade
nickel production in 2016 was the government-run
environmental audit of all mining facilities in the
Philippines initiated by the Philippines’ Department of
Environment and Natural Resources (DENR). Following
the audits, DENR ordered the closure (or suspension) of
mining operations at most of the nickel mines in the
country (almost half of the total Filipino production in
2016), which has limited the resources available to NPI
producers in China. But on May, 3rd 2017, Regina Lopez,
a dedicated environmentalist who was appointed to the
position of DENR Secretary by the Filipino President in the
June 2016, was removed from her position by the Senate.
Shortly after, the President Rodrigo Duterte appointed a
former Armed Forces Chief of Staff, Roy Cimatu, to
replace her. As of currently, the government has
postponed the deadline for review of audit results, which
is now expected to be completed not earlier than August
2018. Nevertheless, a conundrum of contradictions
between the government, President Duterte and the
miners remains in place, and the way the situation plays
out could be detrimental for 2H 2018 nickel supply. On
the assumption of the contradictions not going further
than rhetoric, we expect the volume of Filipino nickel ore
to be shipped to China this year could reach 2016 levels,
as shipment volumes from the new high-grade ore mine
in Tawi-Tawi region increase, while MG falls under
pressure from Indonesian supply.
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numerous announcements of plans to develop new
stainless projects in Indonesia and even in the Philippines.
NPI production in China is the main source of nickel, as
well as a prominent feedstock of iron and chrome units
for Chinese stainless producers. In the recent years we
saw an increasing integration of the NPI production with
stainless production and as of now the share of NPI
production integrated with stainless steel exceeded 60%
in 2017. The share is likely to increase further. Notably,
the largest non-integrated NPI producer Shandong Xinhai
has announced plans for a JV with Chinese steel giant
Baowu Steel to construct an integrated NPI-STS plant that
would produce 1.8 Mt of NPI and 3.8 Mt of stainless steel.
While PT Dragon, Chinese subsidiary of Delong Nickel,
that expect to produce up to 1.2 Mt of NPI upon
completion has also set an aim to build a large scale
integrated stainless mill.

Tightness in the Nickel Cathode Market
Global nickel cathode production decreased from
around 670 kt in 2015 to less than 530 kt in 2017:

Lack of concentrate availability
due to non-integrated mine closures
=> lower output by Glencore and Jinchuan

Closure of integrated mines: Votorantim & Vale

Partial product basket switch by Chinese
producers in favour of sulphate & Vale shift to
special forms

NN reconfiguration – stopped processing of 3rd
party feed

Nornickel Reconfiguration
Nornickel, the largest Class I Ni producer, is implementing
the production capacities reconfiguration program. In
March-Aug 2016 the company has shut down its Polar
Division smelting and refining capacities at the Nickel
Plant, which had been in operation since 1942. The ramp
up of Polar Talnakh concentrator and Nadezhda
Metallurgical Plant has been successfully completed.
New flotation equipment installed at Talnakh
concentrator makes it possible to process up to 10.2 Mt
7

of ore per annum with higher metal content, while
Nadezhada Metallurgical Plant (smelter) has ramped up
to become the main smelting hub of Nornickel. With
capacity of 2.4 Mt of concentrate to be processed
annually it became the largest standalone sulfide
concentrate smelting facility in the world.
After the shutdown of Nickel Plant, Kola’s Severonickel
Plant has become the main refinery hub.
The planned production capacity is expected to reach 190
kt of nickel by 2019 year after refurbishment and
technology upgrade of two Nickel Electrolysis shops (Tank
House-1 and Tank House-2).

Nornickel Refining Capacity
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the lack of concentrate availability on the market and a
partial switch of the product basket of major local
producers, primarily Jinchuan, in favour of nickel sulfate.
The former, has resulted not only from closures of nonintegrated producers but also from preferential sulfide
concentrate payability payed by NPI producers in
comparison with the rest of the market. As Ni units in NPI
were priced at a premium not only to the LME but until
recently even to full plates in China, NPI producers were
able to outbid Chinese high-grade nickel producers.
Consequently, production of nickel cathodes in China
decreased by 8% to 158 kt.
A decrease of refined high grade nickel in metal
production and increase of nickel compounds output
seems to be a guideline for all the Chinese high grade
nickel producers, to support the vast growth of demand
from the local battery sector.

65

120
Polar Division

Tank House-1

Tank House-2

NNH

Current capacity at Kola is 165 kt of nickel and in 2017
Nornickel produced more than 150 kt of refined nickel at
the Russian refinery, while Finnish Harjavalta Refinery is
running close to its full capacity of 65 ktpa of refined
nickel, levelling out low-margin processing of third party
nickel feed by 2017. 2017 production of saleable nickel
products was 217 kt (total Kola refinery in Russia and
Finish Harjavalta refinery), 8% below the 2016 levels.
Vale Reconfiguration
Vale, the world’s largest nickel miner (total low and high
grade) as of 2017, is implementing its reconfiguration
program of the Canadian nickel projects, and at the
beginning of 2017, it has shut down one of two Thompson
furnaces. This in turn has resulted in lower cathode
output. Thompson after 2019 year will become a mine
base without any smelting or refining operations. Beside
Thompson step-by-step smelting and refining shutdown,
Sudbury operations switched to the single furnace
operation.
On the other hand, in 2017 Vale’s output of special forms
in Canada has significantly increased mainly driven by a
ramp up of Vale’s Long Harbour refinery plant.

Cathode stock drawdown
The result of the cathode output declines in Russia, China
and Canada, was a significant drawdown of cathodes
from the exchange stocks that has filled the growing gap
between production and demand for the shape. By April
2018, full plate cathode volumes at the LME and SHFE
have decreased by around 70 kt since the beginning of
2017.
Nevertheless, the demand for cathodes remained
inelastic for a number of reasons. First, it is still the only
shape registered at both SHFE and LME, and therefore
the most actively used by the Chinese market participants
to play the arbitrage between LME and SHFE. Especially
the Chinese players also actively use cathodes in financial
schemes. Additionally, cathodes remain the favorite Class
I choice for many Chinese mills regardless of the market
tightness and the record high premiums that we saw at
the end of 2017 / beginning of 2018.

Nickel Sulphate
NiSO4 Production
(including dissolving)

Ni kt
170
102
2016

Non-integrated Producer Closures 2015-2016
Project

2014

2015

2016

Lanfranchi

12

5

0

Santa Rita

10

12

2

Aguablanca

8

7

0

Savannah

8

9

5

Ban Phuc

7

9

5

Note: See Appendix II (Table 2) for the full data
China
Overall, total high-grade nickel output in China in 2017
fell by 1% to 218 kt of nickel, driven by a reduction of
nickel cathodes production, which was a result of both,

124

2017

2018

Gross production of NiSO4 has amounted to 124 kt in
2017. However, only less than 20% came from the
integrated producers like Nornickel and SMM. Major feed
for NiSO4 were intermediate products of laterite leaching
such as MHP and MSP. Other types of feed used for
NiSO4 production included crude NiSO4 that is a byproduct of PGM and copper refineries, battery scrap, as
well as dissolution of briquettes, powders and even
cathodes. As the needs of battery precursor material
producers are growing rapidly, the market is going
through another structural change.
Apart from the existing integrated producers of sulphate,
a handful of other miners are looking to capitalize on the
new opportunity. Most notably, BHP has announced its
plans to build the world’s largest nickel sulphate plant in
Western Australia. The production capacity during Phase
1 that is expected to be completed by April 2019, will be
8

around 22 kt of Ni in NiSO4. Moreover, the company has
plans to double the capacity during Phase 2.
Terrafame, is yet another integrated producer, looking to
start NiSO4 production with the final investment decision
expected to be made by the end of the month. If the
decision goes through, the company NiSO4 capacity could
reach 33 kt.
However, the incremental demand from the battery sector
by 2020 is double the announced capacity by the two
companies together.
Intermediate products of laterite leaching are one
the preferred feed options for battery material
producers.
These intermediates such as MHP (Mixed hydroxide
precipitate) are often sold at a discount to the LME (based
the payability of contained nickel and cobalt) and can be
easily dissolved.
However, building new laterite leaching production
requires extremely high CAPEX, while the production
process itself is costly and full of technical issues.
The high cost of MHP production has forced First
Quantum Minerals to suspend the Ravensthorpe Nickel
Operation last year. The operation has produced a total of
24 kt of nickel in MHP in 2016 and 18 kt in 2017. The
announcement came amidst a low-price environment and
the facility could return into operation if the nickel prices
continue to grow.

The projected for the foreseeable future market deficits
driven by an increase in demand from the battery sector
could support the nickel price rise. Against the backdrop
of this, we are starting to hear of Chinese companies
intending to build leaching plants in the next few years.
Most recently, Turkey’s Zorlu Holding and China’s GSR
Capital have entered a JV agreement, planning to expand
the current Metal Nickel’s capacity from 10 kt of Ni in
MHP to 40 kt with further local processing of MHP to
PCAM.

Dissolving Metal into Sulphate
Dissolving will be the main balancing option for the
nickel sulphate market at least until 2020
While total dissolving volumes in 2017 did not exceed 20
kt, given the significant briquette stocks at the Asian LME
warehouses and relatively low cost of dissolution
briquettes we are likely to see a significant growth in
metal dissolution at least until the exchange stocks are
depleted. In fact, we already see a significant increase in
dissolving capacities in China, Japan and Taiwan, with
PCAM producers looking to secure sufficient supply of
NiSO4 in the coming years.
We must also keep in mind that NiSO4 dissolving volume
from metal has to be excluded from the balance, to avoid
double counting.

MARKET BALANCE
kt

Ni supply/demand balance

200
150
100
50
0
-50
-100
2011 2012 2013 2014 2015 2016 2017 2018E 2020E

2016 was a transitional year for the nickel market – a
year of demand-driven rebalancing that has put an end to
more than 5 years of structural surpluses. In 2017, the
deficit has expanded to approximately 100 kt driven by a
7% demand increase against the backdrop of solid
economic growth across all key regions and growing
demand from stainless industry. In the meantime, in
2017, the supply has expanded by 2% only, solely driven
by an increase in production from laterite ore that has
outstripped the cuts in HG nickel production that were, in
most part, the result of a reconfiguration across the Class
I majors that we have thoroughly discussed. LME and
SHFE exchange stocks have fallen by 54 kt during the
year 2017, in addition to that nickel stocks at major
Chinese warehouses, primarily Shanghai bonded stocks,
have decreased by roughly 37 kt, which in total results in
a stock drawdown of 91 kt.

Total change in other invisible stocks was overall trivial,
and while trade stats point at the drawdown of non-LME
stocks in Malaysia and Singapore, Taiwan saw an
opposite trend, with a potentially solid portion of the metal
going to above-ground stocks for future dissolution.
In 1H 2018 we expect the market deficit to reach 45 kt.
In our base case scenario Chinese NPI production ramps
up to 500kt in 2018, being naturally skewed towards the
second half of the year, which would result in a 20 kt
surplus for 2H 2018. This in turn would bring the overall
deficit for 2018 to 25 kt.
On the mid-term horizon, we expect widening deficits in
the nickel market driven by significant growth in demand
from the battery sector that would erode the abundant
nickel exchange stocks. On the other hand, low-grade
supply together with higher scrap would push the highgrade nickel out of stainless applications, making the
latter available for other higher added-value sectors
including batteries.
Nevertheless, looking beyond 2022, additional supply
would be required. In turn, production growth from sulfide
ores would require sustainably high prices. However,
there are only a handful of possible sulfide projects, which
would take at least 6-7 years before the start of
production. Therefore, the construction has to start now.
On the other hand, leaching operations face a multitude
of technical issues and are extremely costly, implying an
even higher incentive prices required to stimulate
construction of significant capacities.
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ANNEX I

Table 1. NPI Projects ramp-up
Capacity
(kt Ni)

Current Status

Note

Tsingshan Indonesia

180

3rd phase was commissioned in April
2017, 2H17 running full capacity

20 production lines, RKEF technology

Delong Indonesia

113

15 kt commissioned; 98 kt capacities
under construction

15 production lines, RKEF technology;
problem with ore supply, has no own
mines

XinXing Pipes' NPI
Project

76

19 kt already commissioned; full
capacity by the end of 2017

12 production lines, RKEF technology;

Macrolink Indonesia

8

already comissioned

Qingdao Hengshun

18

Shanghai Huadi

30

already comissioned
6 kt commissioned, full production by
the end of 2018
(HP) to be launched by the end of
2018

Project name

WP&RKA (Jinchuan,
China)
Weda Bay (Erament &
Tsingshan JV)
Black Space
TOTAL

20
30
212

4 production lines, BF technology;
3 production lines, RKEF technology;
4 production lines, EF technology;
5 production lines, RKEF technology;
investment contract sighned at
08/06/2017
Use direct ferronickel reduction
technology

(HP) to be launched by 2019
(HP) 2 trial lines launched

657

Source: Companies reports, SMM, Nieba, own sources of information

Table 2. Mine closures 2015-2017

Project

Company

Integration

Ravensthorpe

First Quantum

Tocantines

Votarantim
Panoramic
Resources
Mirabela Nickel

Lanfranchi
Santa Rita
Aguablanca

Sudbury (Stobie)

Lundin Mining
Panoramic
Resources
Asian Mineral
Resources
Vale

Thompson (Birchtree)

Vale

Savannah
Ban Phuc

Mine Production, Ni kt
2014

2015

2016

2017

non inteagrated

36

27

24

18

inttegrated

25

23

7

1

non inteagrated

12

5

0

0

non inteagrated

10

12

2

0

non integrated

8

7

0

0

non inteagrated

8

9

5

0

non inteagrated

7

9

5

0

integrated

7

7

7

7

integrated

4

4

4

4
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ANNEX II
Table 3. Indonesian quotas for nickel ore exports

Date

Mine

Export quota

Mar-17

PT Antam

2.7

Apr-17

PT Fajar Bhakti LINTAs

1.06

Jul-17

PT Ceria NugrahaIndotama

2.3

Jul-17

PT Trimegah Bangun Persada

1.56

Aug-17

PT Gane Permai Sentosa

0.52

Sep-17

PT Macrolink Omega Adiperkasa

0.88

Sep-17

PT Itamarta

0.119

Oct-17

PT Fajar Bhakti LINTAs

4.02

Oct-17

PT Antam

1.25

Oct-17

PT Wanatiara Persada

2.2

Nov-17

PT Ifeshdeco

0.992

Nov-17

PT Sambas Minerals Mining

2.97

Dec-17

PT Tekonindo

3.0

Jan-18

PT Toshida Indonesia

1.95

Jan-18

PT Intergra

1.0

Jan-18

Genba Multi Mineral

1.95

Feb-18

PT Sulawisi Mining Investment

6.0

TOTAL

34.5
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GLOSSARY OF TERMS
Abbreviation

Term

Al

Aluminum

Cd

Cadmium

Co

Cobalt

Fe-Ni

Ferronickel

Mn

Manganese

Ni

Nickel

BEV

Battery electric vehicle

CAGR

Compound annual growth rate

CAM

Cathode Active Materical

CAPEX

ESS

Capital expenditure
Department of Environment and Natural
Resources of the Philippine government
Energy storage system

EV

Electric vehicle

HG NPI

High grade nickel pig iron

ICE

Internal combustion engine

IMIP

Indonesia Morowali Industrial Park

LG NPI

Low grade nickel pig iron

LME

London Metal Exchange

NiMH

Nickel metal hydride

NPI

Nickel pig iron

PCAM

Cathode Active Materical Precursor

PHEV

Plug-in hybrid electric vehicle

SHFE

Shanghai Futures Exchange

STS

Stainless steel

dmt

Dry metric tons

kt

A thousand tons

M

million

mt

Metric tons

wmt

Wet metric tons

Y-o-Y

Year-on-year

YTD

Year-to-date

DENR
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EXECUTIVE SUMMARY
Palladium price rallied significantly in 2017 backed by
strong fundamentals and the evident signs of tightening
market. The market deficit is estimated at 0.8 MOz
including investment last year.
Automotive demand remains the strongest driver for
Palladium consumption, backed by global auto market
growth, supportive powertrain shifts and higher metal
loadings per vehicle associated with introduction of new
environmental requirements. Growing SUV share and
transport hybridization are also supportive for Palladium
demand, while pure electric vehicles penetration pose
little threat to PGM consumption at least for the next 10
years.
The flexibility of Palladium substitution in automotive
catalysts is seen limited. In order to substitute Palladium
to Platinum in 1:1 weight ratio it requires additional R&D
and most likely the complete reconfiguration of an engine
system, battery input and tailpipe as Platinum is more
susceptible to sintering at high temperatures while
Palladium is more efficient to CO neutralization at low
temperature environment. Moreover, it takes 1-2 years to
certify a new PGM mix in an autocatalyst. That is why we
see current status quo with Pd loadings in gasoline
vehicles dominating.
Palladium primary production increased in 2017. In South
Africa, despite some closures (Bokoni and Maseve) and
asset optimizations (Marikana, Rustenburg, Lease area)
were made, refined Palladium production increased by 8%
in total as a result of higher output on the Pd-rich
Mogalakwena project.
North American production decreased by 9% as lower
PGMs output from nickel mines was only partly offset by
incremental supply of Palladium-driven producers.
In Russia Palladium production grew by +7% due to the
processing of concentrate purchased by NN from Rostec,
processing of work-in-progress material stored at NN
Polar division and decrease of work-in-progress material
in transit due to the completion of downstream
reconfiguration.
Recycling grew by +15% due to higher steel & Pd prices
and additional scrap supply in the US as a result of Irma
and Harvey hurricanes.
The Palladium market rally was also spurred last year by
higher ingot demand, especially in China. Backwardation
and growing leasing rates have been the signs of limited
availability of metal for spot purchase; they were among
triggers of ETF stocks liquidation as metal leasing and
trading in the futures market were more profitable for
investors in current market conditions than more
conservative ETFs.

Palladium market deficit is expected to ease in 2018 (0.5
MOz including investment demand).
On the supply side, we see marginal growth on the back
of decreasing mine production counterbalanced with
relatively strong recycling growth.
This additional supply will not be able to cover growing
industrial demand mostly from automotive sector (+4%),
but the market deficit is expected to be partly eased by
the metal from industry stocks.
Palladium
Demand excl. investment
Supply excl. stocks sales

2017
+3%
+8%

2018E
+3%
0%

Although the Platinum market was balanced in 2017, the
metal price was under pressure from speculative bets
against the metal, intensified by worries of faltering
demand and limited supply response to the low price
environment.
Platinum price was hit by speculators in 2017 who were
betting on lower Platinum price. Long speculative
positions remained relatively flat through 2017 while
shorts grew by 50%, however since the beginning of 2018
short bets decreased significantly and currently net long
positions are close to the levels of early 2017.
Looking at the fundamentals, decline in light-duty diesel
(LDD) share in Europe and Platinum jewellery market in
China were fully offset by heavy-duty diesel (HDD) vehicles
production growth, booming Platinum jewellery demand
in India and strong increase in glass industry offtake.
Given Euro 6d, diesels should be considered the leading
solution to meet tight commitments to cut CO2 emissions
to 95 g/km by 2020. However, Dieselgate resulted in
negative sentiment and possible restrictions of old
diesels in cities across the globe depressing diesel ratio
in autocatalysts.
As of supply, Platinum mine production increased in
South Africa, Russia and Zimbabwe while North American
production fell. Scrap collection increased by 11% as Ptrich European diesels produced in 2000s were recycled.
Platinum market is expected to stay balanced in 2018
(marginal deficit of 150 koz is forecasted).
Platinum supply, both primary and secondary, is expected
to decrease (-1%) while demand will have limited growth:
robust glass industry offtake and jewellery demand
rebound will be offset by negative automotive demand,
which will continue to show negative trend.
A slight surplus of production over consumption will be
covered by investment demand and market is expected
to be in a marginal deficit.
Platinum
2017
2018E
Demand excl. investment
+1%
+2%
Supply excl. stocks sales
+4%
-1%
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GLOBAL PGM DEMAND
OVERVIEW
Palladium consumption reached a new all-time high level
of 10.7 MOz in 2017. The growth was driven
predominantly by the automotive and chemical demand
while the takeoff by other sectors was lower.
Platinum consumption was close to 2016 levels at 7.8
MOz. Declining automotive demand from global light duty
diesels and jewellery demand in China which was partly
offset by healthy heavy-duty diesel vehicles growth and
flourishing Indian jewellery (+24…+30% in 2017) and
glass industry demand.
In the mid-term Palladium and Platinum demand growth
is projected at the rate of 4% and 2% per year by 2020
respectively.
Growth in the auto sector is supported by higher global
vehicle production growth expectations and tightening
emission legislation across different countries as well as
additional demand from other uses. It will require
incrementally 1.3 MOz ounces of Palladium and 0.5 MOz
ounces of Platinum by 2020 in comparison with 2017,
pushing the Palladium and Platinum consumption to 12
MOz and 8 MOz p.a. accordingly.
koz

Pd consumption

12000
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AUTOMOTIVE
Palladium offtake by the automotive industry including
non-road applications grew by 3% and reached 8.5 MOz
in 2017 while Platinum consumption declined by 1% to
3.4 MOz.
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Hurricanes Harvey and Irma destroyed at least 1m
vehicles resulting in additional demand at the end of
the year
The European market is recovering with +3% in 2017.
Light duty gasoline vehicles production in Europe is
forecasted to grow at 5% pa in 2018-2020 while light duty
diesels vehicles assembly is expected to decline by 3% pa.

Source: NN estimates

koz

1. Automotive production
Strong Global growth by 3% in 2017, driven mostly by
Chinese, Indian and Japanese markets as well as
recovering production in Brazil and Russia.
The Chinese market gained 3% in 2017. This result is
above expectations prevailed in early-2017 as negative
impact of small cars tax increase was forecasted.
Auto sales in the US fell by 2% in 2017 after reaching an
all-time high in 2016. Auto manufactures’ discounts,
growing consumers’ debt and low demand from car rental
companies limit further market growth. Mexican
production grew by 13% offsetting decline in the US by 9%.

Automotive production in 2017 (Y-o-Y), %→

Electronics

Jewellery

Autocatalyst

6000

2017

9000

There are three main drivers ensuring growing
Palladium demand in the automotive industry:
1. Positive global automotive production: +3% in
2017 and +2% in 2018E.
2. Powertrain shifts:
• Diesel substitution in favor of gasoline vehicles
• Larger than expected internal combustion
engines (ICE) caused by low oil prices and
growing SUV share
• Transport hybridization
• Low penetration of pure electric vehicles in the
mid-term
3. Tightening environmental regulation

-8%

Share in global auto production in 2017 →
Americas

Asia

Europe

WAVG

Source: Auto associations
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2. Shifts in global powertrain
Diesel share: the global automotive market is
experiencing the consequences of the 2015 scandal
around Volkswagen manipulating vehicle emission tests.
Governments and municipalities of a number of nations,
including key diesel markets such as the UK, the EU and
India, announced plans to restrict the use of diesel
vehicles in large cities. In Germany old diesel vehicles
face a threat of ban on entering city centers. Against this
backdrop, three major German auto producers
announced recall of 5m diesel cars in the country to
update software and launch scrapping incentive program
in an attempt to decrease NOx emission.
Diesel share in Germany fell by 7% to 36% in 2017
(lowest since 2009). In France it fell from 73% to 47%
of sales in 5 years. In India diesel share decreased
from 47% to 27% in 4 years
Many car manufacturers, including Volkswagen,
announced plans to reduce the share of diesel sales and
to shift to hybrids which combine petrol and electric
engines, and ultimately, fully electric propulsion systems.
These developments affected consumer behavior,
especially in the EU, where 2017 diesel’s market share
fell to 44% for the first time in at least 7 years.
On the other hand, diesel vehicles have higher fuel
economy and lower CO2 emissions and European plans
to reduce carbon dioxide emission cannot be met without
this type of powertrain, at least in the mid-term. Many
European auto manufacturers reaffirmed their plans to
use diesel in higher classes while small size diesels will
be phased out in favor of gasoline vehicles and hybrids.
Daimler CEO Dieter Zetsche said that “until [electric
mobility] happens, further reductions in CO2 will be
achieved through combustion engines, and here the
diesel will play a significant role”. Daimler announced
plans to launch diesel hybrids sales in 2018 and this can
give second life to the technology. This gives grounds to
think that diesel share in Europe would not face out
completely and would still account about 20% in 2025 (as
forecasted by LMC Automotive).
Heavy-duty diesel (HDD) segment is expected to gain 2%
pa by 2025 and this growth provides essential fuel to
Platinum demand. Platinum consumption in HDD
production is forecasted to grow by 50% by 2025 while
the metal usage in other types of vehicles is likely to
decrease.

cc

SUV/ Light trucks share
72%
57%

Engine size: Current low fuel prices and gaining SUV
popularity encourage automakers to introduce vehicles
with higher internal combustion engine (ICE)
displacement (especially hybrids). RDE tests also push
auto producers to increase engine sizes as ultra-small
engines show good emission results during laboratory
tests only, but they are not so efficient in real-driving.
These factors slow down the trend of engine downsizing
seen in 2003-2010. The pace of downsizing fell from 2%
pa in 2010s to 0.7% in the last 7 years and expected to
stay at this level by 2025, however some automotive
engineers believe trend reversal is possible in the near
future.
Transport electrification: Internal combustion engines will
stay the mainstream type of propulsion system at least
until 2025. Despite strong media attention, battery
electric vehicles (BEV) will stay a niche product in the next
10 years because of limited driving range, high cost of
battery packs and limited charging infrastructure. There is
a wide range of forecasts of BEV market development, but
most analysts estimate BEV share as 5-7% of global sales
in 2025, with CAGR of 20-40%, but in absolute terms it is
still small steps – 0.3-0.6m vehicles pa incrementally.
Considering CO2-cut commitments and the shift to 48V
architecture, hybridization involving the use of gasoline
engines featuring Palladium-based exhaust gas catalysts
is expected to become a key trend in the development of
environmentally friendly transport, with 10-15% share of
vehicles sales by 2025. This trend will positively affect
PGM consumption in the industry as gasoline hybrids
have up to +10…+15% amount of PGM in the catalysts in
comparison with conventional gasoline vehicle with the
same engine size.
Platinum is used in fuel cell engines, an emerging type of
engine powered by hydrogen. Compared to conventional
internal combustion engines, fuel cells offer zero
emissions and also boost efficiency. Despite the fact that
talks about rapid introduction of fuel cell vehicles in the
near future have been circulating for almost two decades
this market is still small. Now we see a new wave of
attention to this technology especially thanks to the
Chinese government, which announced its plans to
supply 50,000 of hydrogen electric cars by 2025 and one
million by 2030. In case these intentions are realized, we
would see an impressive 1 MOz of incremental annual
Platinum demand by 2030, if current loadings persist.
However, major automakers like Toyota, Honda, and
Daimler are working on reduction of Platinum usage per

Average engine displacement $/bbl
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vehicle to make this type of powertrain more
commercially viable.
Palladium demand will also have some positive impact
from wider fuel-cell expansion as it has a role in hydrogen
production, storage and purification.

Incremental average annual output
by powertrain, 2017-2025,m units
+ 1,2
+ 0,7
+ 0,4

+ 0,2

( 0,1)
Hybrids

BEV

PHEV

HDD

ICE-only

Source: NN estimates
3. Environmental requirements and PGM loadings
In China, Europe, North America and other regions
authorities continue to actively impose new
environmental regulations to ensure clean air for their
citizens. One of the main focuses of this effort is to reduce
transport emission.
These changes force automakers and their suppliers to
update catalysts resulting in higher PGM loadings per
vehicle.
China, the largest car producing nation, remains the
biggest contributor to the global growth. Rising vehicle
sales and new emissions standards push the country’s
PGM automotive demand up.
The China 5 launch in eleven Eastern provinces and in
Guangdong in 2016 led to the double digit growth in
Palladium use for light duty vehicles. This standard (along
with China V for heavy duty vehicles) was expanded
nationwide in January 2017 and it had a significant effect
past year.
The China 6a and 6b standards will be launched
nationwide in 2020 and 2023, however in most
populated and polluted regions (Beijing, Shanghai,
Jingjinji and Yangtze River Delta) it will be launched during
2018. China 6 combines the best practices from both
European and US regulatory requirements and in some
aspects sets additional regulations. China 6 introduction
will increase PGM loadings in China by 30% to the highest
levels used in developed countries with the most
advanced environmental legislation. Taking into account
that Chinese market is dominated by gasoline vehicles
(92% of production in 2017), Palladium consumption will
see major positive impact.
The Chinese government proactive approach is seen in
the environmental regulation and limitation of air
pollution. Significant steps were made to decrease
pollution in the aluminum and steel industries in the most
populous provinces (in the framework of the Blue Sky
initiative in Beijing Area). These cases make us to believe
that new environmental regulation in transportation
sector will be fully enforced.
In North America Tier 3 regulation that phase-in period
has started in 2017 nationwide and will continue until
2025 (by this date average NOx fleet emission should be
reduced by half), will positively impact PGM loadings per

vehicle in the region. Average Palladium loadings jumped
in 2017, offsetting the drop in output of gasoline vehicles.
In Europe RDE tests launched by Euro 6d-TEMP
legislation and introduction of GPFs will push Palladium
loadings up in gasoline vehicles in the med-term,
although Platinum loadings in diesel vehicles are
expected to decline as a result of the shift from Lean NOx
Traps to Selective Catalytic Reduction (SCR) catalysts with
lower PGM content.
Automotive catalysts: changes in PGM mix
Automotive catalytic systems are based on a mix of three
PGMs – Palladium, Platinum and Rhodium, and their
usage per vehicle is growing in recent years, especially in
emerging markets. There is no substitution outside PGMs.
PGM-free catalysts cannot provide required in-use
sustainability and endurance, and it seems unlikely that
they can be widely introduced in the automotive market
at least in the foreseeable future. Even SCR technology
used in HDD vehicles implies only one PGM-free “brick”
while other parts of the system contain PGMs.
For the last 25 years Pt:Pd value-in-use ratio in vehicles
has been moving in favor of Palladium. When the first
Palladium-rich autocatalyst for gasoline vehicles was
introduced in the mid-1990s, about 2 ounces of
Palladium could substitute 1 ounce of Platinum fundamentally justifying the Pt:Pd price ratio of 2:1.
However, with the technical progress during 2000s
intensified by the appreciating PGM prices, the
substitution ratio between Platinum and Palladium for
gasoline emissions had reached nearly 1:1 on weight
basis. The continuing price disparity between Platinum
and Palladium has driven the decision to load more
Palladium in this application and therefore Palladium has
become the dominant metal in gasoline-fired automobiles,
which account for ~80% of global light-vehicle production
today.
However, in the current price environment whereby
Palladium is traded with premium over Platinum, the
question of the possible reconfiguration of metal mix in
gasoline and diesel autocatalysts to substitute Palladium
by Platinum and Rhodium is raised.
Rhodium is catalytically 4 times more efficient than
Palladium but small Rhodium supply volumes (1 MOz pa,
including recycling) and dependency on African producers
(80% of global mine production), high price volatility (50010,000 USD/oz over last 10 years) and existing
overexposure towards automotive market (79% of
demand) limits Palladium substitution by Rhodium.
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Additional R&D is needed to determine metals
interchangeability and necessary capital expenditure. In
any event substitution will take at least a year and to
launch this process, automakers should have a strong
understanding that investments in the metals mix
reconfiguration will be returned.
Considering new environmental legislation, real driving
emission tests and the fact that Palladium has been the
metal of choice for gasoline engines over the last 15 years,
it is not obvious that Pt:Pd substitution can be done on
1:1 weight basis as more than 1 g of Platinum may be
needed to substitute 1 g of Palladium. Transport
hybridization/direct injection have been transforming the
tri-metal elasticity and Palladium has become not only
price- but also the technologically-preferred metal, at
least for now.
Alternative technologies like Flow Adjustable Design Cell
(FLAC) with a different cell cross-sectional area at the
inner and outer portions of a honeycomb (patented by
Toyota and Denso) might give some impact on loadings,
but other OEMs interested in this product in other way as
it allows to stabilize the exhaust flow in order to enhance
the emission measuring which is crucial for the Real
Driving Emission tests. There is a view that 20% reduction
can be reached by Toyota as historically it overloaded
autocatalysts by as much as 20% and impact on emission
of vehicles produced by other OEMs will be limited. The
technology introduction into mass production also may be
limited due to higher costs.
Pre-heated catalysts are seen as another possible way of
reducing PGM loadings with the shift to 48V electric
system architecture, however this solution is yet to be
developed. The technology requires metallic substrate
and it would cause the insulation problems as the front
converter (which contains 2/3 of PGMs) is located near
the engine.
The concept of the flexible metals mix is very expensive
and time-consuming for automakers as multiple
certification is required.
Long-term outlook
Palladium use in the automotive industry has a promising
future driven by legislation and expanding global vehicle
production. The automobile industry long-term growth is
projected at a rate of 2-3% per year by 2025 with the car
build rate worldwide expected to reach 112 million units
in 2025 from 92 million in 2016. This continuing auto
sector growth will additionally require over 2 MOz of
Palladium by 2025 and about 1/2 of this incremental
demand will come from China. Platinum consumption is
forecasted to be nearly flat.

2017

2018

2020

Source: NN estimates

CHEMICAL
Due to excellent catalytic properties Palladium and
Platinum are widely used in chemical and petrochemical
processing.
For most of uses there are no viable alternative to PGM
since other materials cannot provide either selectivity
required or have lower productivity and life span - idling
time for catalyst replacement is economically more
significant than the cost savings on the catalyst.
The 2017 primary Palladium demand in chemical industry
increased by 0.1 MOz to 0.5 MOz as a result of China’s
chemical industry production capacity expansion in order
to achieve domestic self-efficiency in basic chemicals like
monoethylene glycol (MEG or alternative CTMEG),
terephthalic acid (PTA), vinyl acetate monomer (VAM) and
hydrogen peroxide.
Last year Platinum consumption in industrial catalyst
manufacturing was relatively stable at 0.7 MOz as
growing oil and shale gas refining in North America and
launch of paraxylene and silicone plants in China was
counterbalanced by lower demand for nitric acid.
Global demand for Palladium catalysts in chemical
industry is expected to remain at the level of 0.4-0.5 MOz
pa in 2018-2020 as chemical capacity expansion is
expected to continue in China.
Platinum demand in the chemical and petrochemical
industry is expected to grow to 0.8 MOz over the next 3
years. The robust demand will be delivered by the planned
petroleum industry expansion in North America and China
as well as expected increase in silicone manufacturing.
Stable Platinum demand in the mid-term is seen for
paraxylene and nitric acid production.

ELECTRONICS
Palladium consumption in electronics continued a
moderate downward trend last year: lower metal use in
multi-layer ceramic capacitors (MLCC) and hybrid
integrated circuits (HICs) are partially offset by an
absolute increase in their production and increasing use
of Palladium in connectors and lead frames.
With increasing Palladium prices over the next 3 years the
use of Palladium in electronics is expected to edge lower,
but not dramatically. Multi-layer ceramic capacitors used
in high end military or aerospace applications (~50% of
Palladium demand in the industry) where product
reliability and endurance are prioritized, provide a
fundamental support to the Palladium demand in the
industry. Palladium use in MLCC for everyday products
may continue to be eroded by ongoing miniaturization of
the electronic components and an increasing share of
base metal at the expense of Palladium-Silver paste.
Overall, we expect Palladium consumption in the
electronics to stay above 0.8 MOz p.a. in the next three
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years unless a new application creates fresh metal
requirements, which might occur relatively quickly
considering the accelerating speed of technologic
progress.
The electronics industry saw a modest growth in Platinum
consumption in 2017 triggered by the increase in the
Platinum-based hard drive production due to the
expansion of remote data storage capacities. This growth
was partly offset by the shift from hard drive to Platinumfree solid-state drives (SSD) in portable consumer
electronics. Platinum use in the industry increased by 12%
to 0.3 MOz this year.
Launch of heat-assisted magnetic recording (HAMR) hard
drives and microwave assisted magnetic recording
(MAMR) hard drives in the next two years can eventually
increase storage capacities to 5 terabits per square inch,
6 times higher than in conventional hard drives and give
a second breath to hard disk technology.
We anticipate that over the next 3 years hard drives sales
will be supported by areas where capacity and
cost/performance is key, especially cloud services and
corporate data centers.

HEALTHCARE
Owing to their unique cytostatic, non-toxic and
hypoallergenic properties PGMs are widely used in
medicine, including complex electronic medical devices in
lasting contact with a human body, such as pacemakers
and glucose meters. Medications based on isotopes of
Palladium and Platinum are the game changers in
conservative (non-invasive) treatment of cancer,
especially prostate and breast cancer.
Palladium is used in dental bridges, crowns, dentures and
materials for tooth fillings due to its high durability and
biocompatibility. The metal is used widely in Japan as the
Kinpala alloy (over 20% Palladium, over 12% Au, over 48%
Ag) which is covered by the governmental insurance (300
koz of Kinpala is used in Japan annually) and in the United
States where traditionally oral hygiene has high standards.
Palladium use in dental industry is experiencing
substitution by ceramics and other materials. Recently
the Japanese governmental insurance program allowed
the usage of composite materials for the front teeth
prosthetic dentistry. It is still unclear whether it would be
allowed to use it for rear teeth as metal veneers are
recognized by most of dental practitioners as more
reliable, softer and more malleable material than
ceramics and, therefore, they protect surrounding healthy
teeth from destruction. Kinpala price is managed by
Public Health Ministry and determined twice a year based
on 6-month average price, so rapid metal price growth
can decrease alloy buying.

Pt jewellery
consumption

MOz

2,0

2007

2,6

2012

Source: NN estimates

2,3

2017

Given the rise of Palladium prices, this will encourage
dental laboratories to increasingly switch alternative
materials but this process is likely to happen gradually as
it requires investments in new equipment and 20 k
dentist in the country will not change their technology
straightaway.
It is expected that Palladium and Platinum consumption
in medical application will be at 0.4MOz and 0.2 MOz
respectively in 2018 – 2020.
GLASS
Platinum in the glass industry is used for production of
display glass and glass fiber. Platinum components are
used to hold, channel and form molten glass.
Last year glass sector showed significant pace of new
capacities installation boosting Pt demand to 0.3 Moz
with Chinese producers as a key driver. Despite a risk of
temporary rebound in 2018 caused by introduction of
new regulation in PRC, we believe that this industry will be
one of the main driving forces of platinum industrial
production as global demand is growing steady and glass
manufacturers are investing heavily in new plants.
Platinum demand in glass industry is expected to grow up
to 0.4-0.5 MOz by 2020.

OTHER USES
Small amounts of Palladium are also used in minor
alloying component for platinotype photographic printing
process, membrane reactors, carbon monoxide detectors
and in palladium-hydrogen electrodes for electrochemical
works. It can be alloyed with other metals to create
corrosion resistant piping in certain industries. Palladium
catalyst can be used in water treatment systems where it
removes some organic pollutants.
Platinum is used in spark plugs, oxygen and other sensors,
turbine blade coatings and other applications.

JEWELLERY
Over 50% of Platinum jewellery demand is concentrated
in China and recent drop in the metal offtake in the
country seriously impacted the industry. Last year
consumption fell by 9% and it is the fourth year of decline
in a raw.
Platinum jewellery sales in China (and jewellery industry
in general) experience pressure as customers shift the
focus of their spendings, buying gadgets or spending
money on education. Also unwinding of the financial
schemes backed up by Platinum jewellery could be a
reason for lower demand.
However, demand in the country is expected to stabilize
at 1.2 Moz in 2018-2020 as growing middle class and
urban growth support rising desire to purchase jewellery
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for adornment, especially in Tier III cities, where active
Platinum promotion has been taken place. Other
countries like the US, and especially India would
contribute to the global Platinum Jewellery growth by 2-3%
pa in the next three years.
Palladium is predominantly used as a whitening agent for
white gold alloys and an additive
to Platinum alloys. Also the metal is used for producing
luxury watch bodies. Palladium fine jewellery fabrication
was predominately a China story in the mid-2000s when
the industry offtake exceeded 1 MOz pa but recently use
in jewellery in the country has decreased to below 0.1
MOz pa due to lack of active marketing.
As a result of Palladium’s unfavorable tax policy in China
compared to Platinum and gold and low recognition of
Palladium as a precious metal among the general public
Palladium jewellery demand is expected to stay law
unless an active marketing campaign is introduced.
However, the emerging trend of Palladium use in fashion
décor create some additional demand. Palladium plating
is used in high-end accessories and elements (sunglasses,
chains, badges, buttons and other shiny metal surfaces)
to give items bright and expensive look.
Taking into account the evident market deficits, Nornickel
has decided to fully focus on supplying to the existing
industrial customers and to suspend Palladium Jewellery
Project.

Platinum ETFs holdings experienced a moderate inflow in
2017 to 2.7 MOz (+100 koz) while retail investment
demand decreased to 0.2 MOz in 2017 as a result of
lower demand in Japan.
Speculative bets on Palladium had been increasing more
than three-fold since November 2016 by the end of 2017.
The net-long position in Palladium has risen to more than
20,000 contracts since the start of the year. That’s
equivalent to 2 MOz of metal.
Platinum net-long speculative positions have fell from 2.5
MOz in February 2017 to less than 1 MOz by the end of
2017.
The picture changed in the beginning of 2018. Short bets
on Platinum and Palladium long positions decreased
rapidly leading to Pd net-long positions recovery to the
level of 2 Moz while Palladium net-longs bell by nearly a
half to 1.5 Moz. The movements reflected change in
market participants sentiment as they started to feel
platinum oversold against palladium. However, correction
terminated and the situation stabilized by the second half
of February and Palladium premium is seen sustainable
by the moment.
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Platinum and Palladium are used as investment tools.
Physical investment is available historically in the form of
coins or small bars. ETF funds for PGM have been
launched since 2007 and have become the dominating
investment vehicle for physical PGM.
Palladium ETF holdings have been declining since mid2016. Net-outflows in Palladium ETFs exceeded 600 koz
in 2016, 370 koz in 2017 and about 190 koz in JanuaryMarch 2018.
Three key reasons are seen behind this outflow.
First, in 2014 – 2017 over 2 MOz of Palladium were
purchased at price levels above 700 USD/oz and the
outflow of 2017 is a sign of profit taking at higher price
levels. Second, backwardation and growing leasing rates
were among the triggers of ETF stocks liquidation as
metal leasing and trading in the futures market (CME)
were more profitable for investors in current market
conditions than ETFs. British pound devaluation after
Brexit also contributed to the sell-off as many investors
from the UK have fixed profit in national currency.
Released metal is mostly consumed by industrial users.
Retail investment (small bars and coins) in Palladium was
supported by US Mint Palladium Eagle launch in
September this year (its first issue is 15 k coins, 1 oz of
pure Palladium each), but some estimations show that
there was a heavy sell off in the secondary market which
moved retail demand into negative zone in last year.

Palladium ETF flows

koz

800-900
700-800
600-700
500-600
400-500

<400
-2000 000

0

2000 000

Inflows/Outflows, troy ounces
Outflows
Inflows

Source: NN estimates

20

GLOBAL PGMS SUPPLY
Palladium and Platinum mostly come from the same
mines which are geographically concentrated in a few
regions around the globe, primarily in South Africa
(Bushveld Complex), Zimbabwe (Great Dyke), Russia
(Taymyr, Urals, Far East), Canada (Ontario, Quebec) and
the US (Montana). There is a lack of commercially viable
reserves in the world. Given the nature of PGM deposits,
projects often have very long development lead times.
Primary Palladium and Platinum production increased by
+3% and +2% to 6.6 and 6.2 MOz in 2017 respectively.

Primary supply in 2017
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RUSSIA
Russian primary Palladium production decreased by 2%
to 2.5 MOz in 2016 as a result of Norilsk Nickel
production assets reconfiguration. At the same time sale
of NN refined metal stocks accumulated in 2015 and
pipeline stocks released during the reconfiguration
allowed to increase primary supply from the country to 2.8
MOz.
Palladium mine production in Russia grew by 7% to 2.7
MOz in 2017 due to the processing of concentrate
purchased by NN from Rostec, processing of work-inprogress material stored at NN Polar division and
decrease of work-in-progress material in transit due to the
completion of downstream reconfiguration and this
production level is expected to be maintained in 20182020.
Platinum production in Russia grew by 4% to 0.7 MOz in
2017 against the backdrop of higher Nornickel
production offset by decreasing Artel Amur and
Kamchatka projects’ performance caused by deposits

In South Africa Palladium and Platinum refined
production grew by 5% and 3% to 2.6 MOz and 4.5 MOz
respectively in 2017.
Despite lower Platinum prices and low CAPEX (lowest level
in 9 years), South African producers showed a lack of
production discipline.
We see about a half of producers losing money, but
environmental regulation and government pressure to
secure employment and social order push mining
companies to continue production even at cash-negative
assets.
Mining inflation is higher than the average country
inflation as a result of depletion of easily reachable and
high grade reserves. Every new tonne of extracted ore
needs additional energy, labor and other expenses.
Even though some closures (Bokoni and Maseve) and
asset optimizations (Marikana, Rustenburg, Lease area)
were made, refined Palladium production increased
generally as a result of higher output on Anglo American’s
Pd-rich Mogalakwena project with double-digit production
growth.
Impala Platinum strong mine output growth, especially at
Lease Area, faced processing bottlenecks caused by
furnaces maintenance. As a result, refined PGMs
production by Impala in 2017 was slighter lower than in
2016, while most of concentrate stocks will be processed
in 2018.
Even one of the most financially struggling producers
Lonmin kept the output last year on the level of 2016.
Northam production was also relatively flat.
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Labor disputes, which lead to unprecedented strike in
2014, stepped back as a sensitive issue thanks to 3-year
agreement reached between trade unions and major
producers in 2016.

SA Producers Capital
expenditure, bn ZAR

25

ZIMBABWE
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Supply from Zimbabwe was relatively flat in 2017 as
Zimplats showed good performance while Unki
production was affected by concentrator maintenance.
Announced plans to develop Zimplats Mupani
underground mine will replace output from nearly
depleted mines. Investment in new projects is limited due
to persisting political risks. Recent coup and resignation
of President Mugabe adds even more uncertainty.
Development of Darwendale, one of the most promising
new projects in the country, according to available
information, goes slowly. Status of recently announced
Karo Resources project is unknown.

-12bn ZAR

15
10
5
0

Amplats

Impala

Lonmin

Source: NN estimates
Despite forecasted production decrease in 2018 in
comparison with the previous year, we anticipate that
over the next 3 years South Africa production will grow
marginally reaching 2.8 MOz of Palladium and 4.7 MOz of
Platinum.
Along with old and loss-making shafts closure some
projects will be launched or expanded (Booysendal,
RBPlat’s Styldrift, Impala Lease Area) that would
compensate closing capacities. Meaningful increase in
SA mine production is expected after 2021 when Platreef
and Waterberg projects are planned to be launched and
Bakubung project production will reach steady-state.

Shifts in mining and Pt:Pd ratio
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However, taking into account current socio-economic and
political developments in SA, we see a downside risk for
these plans. Platinum low price environment and possible
Mining Charter 3 introduction set limitations for
development of existing and new projects in the country.

Palladium and Platinum output in North America
decreased to 1 MOz and 0.3 MOz respectively in 2017 as
incremental supply of Palladium-driven producers partly
(Sibanye-Stillwater, NAP) was offset by decreasing PGMs
by-production from Ni mines (Glencore, Vale). Within a
three-year horizon Palladium output is forecasted to grow
to 1.1-1.2 MOz while Platinum production is expected to
be flat at 0.3 – 0.4 MOz.
Primary supply from other countries is expected to be flat
at 0.1 MOz of Palladium and 0.2 MOz of Platinum in
2018-2020.

PALLADIUM BECOMES A CO-PRODUCT
Palladium transformed from being an inferior by-product
of Platinum and base metals production into a valuable
co-product. Palladium share in mining companies’
revenues grew significantly since 2005.
Nornickel, as well as other PGM producers, mines
polymetallic deposits and produces a basket of metals.
Obviously, the revenue share of an individual metal within
this basket depends on the metallic content and relative
prices. 10 years ago, when Ni prices hit the record high
and Palladium prices were unjustifiably low, Nickel sales
generated over 60% of the NN’s metal revenue while
Palladium accounted for less than 10% of it. However,
with the subsequent drop in Ni prices, Palladium
fundamental revaluation, and higher share of
disseminated ores with relatively higher PGM content,
Palladium became the largest contributor to the NN’s
revenue in 2017 accounting for 28% of the total metal
revenue (Ni – 27%, Cu – 17%). Palladium has become a
full-fledged element of our diversified metal basket.
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In Africa we see a clear trend of growing Palladium share
in revenues: 27% in 1H 2017, which happens to be equal
to the current Ni share in NN revenue, vs 7% in 2005. It
is a result of a narrowing Pt:Pd price ratio and gradual
redistribution of mined Platinum and Palladium tonnages
with the shift of the PGM mining from the Western Limb
to the Eastern Limb, Northern Limb and Zimbabwe.
Overall, the African Platinum/Pd output ratio has shifted
from 2.0:1 in 2005 to 1.7:1 in 2017. It is worth noting
though that in view of the anticipated lower supply from
the Eastern Limb following the recently announced
Bokoni closure, stagnating output in Zimbabwe, and
possible ramp up of Northern Limb’s greenfield projects
after 2022 only, the African Platinum/Pd output ratio is
likely to stay at a relatively stable level for the next 5 years,
unless significant one-region-centered shutdowns take
place.
While Palladium is the primary metal for Stillwater (USA),
Canadian Palladium output can still be regarded as a byproduct of their Ni mining. Due to lower PGM content in
Canadian ores, Palladium accounted for less than 10% of
their revenues in 2016.

RECYCLING
Palladium scrap from used autocatalysts increased from
0.2 MOz in 1999 to 2.2 MOz t in 2014 with CAGR
exceeded 15%. After that Palladium recycling from auto
catalysts declined to 2.0 MOz in 2016 due to lower steel
scrap prices.
Growing Palladium prices and additional scrap volumes in
the US (as mentioned above, more than 1m drowned
vehicles recycled after Harvey and Irma hurricanes)
supported the market and production of secondary
Palladium reached 2.9 MOz in 2017.
The new wave of old vehicles with higher PGMs loadings
will come to scrapyards in 2019-2020 and overall
Palladium scrap supply will increase to 3 MOz in 2020.
Total Platinum scrap supply increased by 12% and
reached 1.9 MOz in 2017 as European diesel cars
produced in 2000s with higher Pt loadings came into
recycling.
By 2020, total Platinum recovery is expected to grow by
0.3 MOz to 2.2 MOz. Europe will drive the bulk of the
additional Platinum recycling over the forecast.
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ON-GROUND STOCKPILES
Loco London and loco Zurich are the largest locations of
vaults that secure Palladium and Platinum. They are often
seen as a proxy for accumulation of stocks although
similarly to the London Metal Exchange for base metals.
Although these numbers cannot reveal the actual amount
stored in the vaults, they do indicate depletion of onground stocks – a very clear trend confirming that usage
exceeds supply and needs stockpiles to be involved.
Trade statistics is sometimes misread as it cannot reveal
the actual amount stored in the vaults. According to the
International trade rules, import reflects the origin of
goods, not the previous destination. Thus, imports of
Russian Palladium do not necessarily show fresh supply
from Russia - e.g. Soviet era metal moved from London to
Zurich would be recorded as Russian imports while the
metal export shows the first destination only, without
information on the country of origin.
Besides the track of Palladium metal, other flows to/from
a country with existing Palladium refining capacities
should be taken into account, e.g. scrap, compounds.
These flows are recorded on gross tonnage basis only; the
Palladium content is impossible to indicate.
There may be metal or semis flows that are not recorded
in the official trade stats (e.g. a Jeweler who transports an
ingot from Switzerland in the trunk of his car without
declaring it). These thin flows would result in big
cumulative multiyear deviations. A 50koz error of
Palladium consumption would result in ~1MOz of stock
discrepancy in 20 years.
Considering that there is no way to precisely estimate the
Palladium above-ground stocks using the trade stats, we
welcome the LBMA/LPPM initiative to disclose Loco
London
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gold and silver stocks and we hope that Palladium &
Platinum stocks will be also unveiled soon.
Existing global stockpiles are not uniform. The holders
behind them include industrials consumers, hedge funds,
ETFs, trading companies and commodity exchanges.
Though a substantial part of the stockpile is likely to be
available – at the right price, some of the metal is tied up
– support of metal account deposits, industrial
inventories, partly price elastic ETFs.
The stocks held by the Russian Ministry of Finance are a
state secret. However, no deliveries were identified by the
market since 2014. We take this as an evidence that
these stocks are depleted or at a minimal level. For the
past 30 years, the stocks from Gokhran were reallocated
from Russia. Some of them filled the gap between
production and consumption, some – were accumulated
in Western vaults, mostly in UK and Switzerland, but also
in USA, continental EU, Japan and China. A part of it was
also sold to the Russian Central Bank (an entity
independent from the Russian government) in 1990s,
which is believed to be already reflected in the
estimations of Western above-ground stocks made by
analysts.
Norilsk Nickel, being a responsible market participant,
has launched a fund in 2016 to acquire access to nontransparent, mostly unavailable above-ground Palladium
stocks, and channel additional metal volumes to
industrial consumers in order to satisfy increasing metal
demand and ease anticipated structural supply deficit.
We believe this would provide a more sustainable supply
to key industrial customers and stimulate long-term
growth of industrial use. The Fund accumulated ~0.6 Moz
24

of Pd in 2017. The accumulated metal will be sold to
industrial users in order to bridge the current physical
shortage and higher supply in the long run, supporting the
sustainable Pd market development.
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MARKET BALANCE
Over the last 6 years, Palladium market has been in
structural deficit. The metal benefits from the best
fundamentals across the precious metals. Primary
Palladium consumption exceeds Palladium mine
production by nearly 20%. We estimate market deficit of
0.8 MOz in 2017.
The deficit is expected to reach 4.5 MOz incrementally in
2018-2020 and it looks likely it will remain in place for a
few years. It is covered by metal release from aboveground stocks which are believed to be significantly
depleted, especially their elastic part.
In Platinum market stagnating demand with marginal
increase in supply led market to balance in 2017, which
is expected to continue in the next three years.
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GLOSSARY OF TERMS
Abbreviation

Term

BEV

Battery electric vehicle

bn

A billon

CAGR

Compound annual growth rate

CAPEX

Capital expenditure

ETF

Exchange-traded fund

GPF

Gasoline particulate filter

g/v

Gram per vehicle

HAMR

Heat assisted magnetic recording

HDD

Heavy-duty diesel vehicle

HICs

Hybrid integrated circuit

ICE

Internal combustion engine

koz

A thousand troy ounces

LBMA

London Bullion Market Association

LDD

Light-duty diesel vehicle

LDG

Light-duty gasoline vehicle

LPPM

London Platinum and Palladium Market

m

A million

MAMR

Microwave assisted magnetic recording

MEG

Monoethylene glycol

MLCC

Multi-layer ceramic capacitor

MOz

A million troy ounces

NAP

North American Palladium Ltd.

NN

Nornickel

CME

New York Mercantile Exchange

OEMs

Original equipment manufacturers

oz

Troy ounce

pa

Per annum

PGMs

Platinum group metals

PHEV

Plug-in hybrid electric vehicle

PTA

Terephthalic acid

R&D

Research and development

RDE

Real driving emissions test

SCR

Selective catalytic reduction

SUV

Sports utility vehicle

USD

US dollar

VAM

Vinyl acetate monomer

WAVG

Weighted average

YTD

Year-to-date
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DISCLAMER
The information contained herein has been prepared
using information available to PJSC MMC Norilsk Nickel
(“Norilsk Nickel” or “NN”) at the time of preparation of the
report. External or other factors may have impacted on
the business of Norilsk Nickel and the content of this
report, since its preparation. In addition all relevant
information about Norilsk Nickel may not be included in
this presentation. No representation or warranty,
expressed or implied, is made as to the accuracy,
completeness or reliability of the information.
Any forward looking information herein has been
prepared on the basis of a number of assumptions which
may prove to be incorrect. Forward looking statements, by
the nature, involve risk and uncertainty and Norilsk Nickel
cautions that actual results may differ materially from
those expressed or implied in such statements.
Reference should be made to the most recent Annual
Report for a description of major risk factors. There may
be other factors, both known and unknown to Norilsk
Nickel, which may have an impact on its performance.
This presentation should not be relied upon as a
recommendation or forecast by Norilsk Nickel, which does

not undertake an obligation to release any revision to
these statements.
Certain market share information and other statements
in this presentation regarding the industry in which
Norilsk Nickel operates and the position of Norilsk Nickel
relative to its competitors are based upon information
made publicly available by other metals and mining
companies or obtained from trade and business
organizations and associations. Such information and
statements have not been verified by any independent
sources, and measures of the financial or operating
performance of Norilsk Nickel’s competitors used in
evaluating comparative positions may have been
calculated in a different manner to the corresponding
measures employed by Norilsk Nickel.
This report does not constitute or form part of any
advertisement of securities, any offer or invitation to sell
or issue or any solicitation of any offer to purchase or
subscribe for, any shares in Norilsk Nickel, nor shall it or
any part of it nor the fact of its presentation or distribution
form the basis of, or be relied on in connection with, any
contract or investment decision.
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PGM Financial Flows
What’s been driving the dollar down?
Despite widening yield differentials between US Treasuries and both German
Bunds and Japanese Government Bonds, the DXY dollar index declined 10% in
2017. This provided a natural tailwind for commodity prices over the course of the
year but the breakdown in correlation between interest rate differentials and
currency values raised questions about the sustainability of this dollar weakness.
FX markets have diverged from interest rate differentials
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Although exceptionally long investor positioning in the Euro creates the potential
for periodic sharp corrections in the DXY index, the current backdrop of dollar
weakness is, in our view, still justified.
While part of the recent pressure on the dollar has revolved around political
rhetoric – a weaker dollar is a necessary if not sufficient condition for bringing
down the US trade deficit – differences in the market pricing of future European
and US interest rates go a long way to explaining the Euro’s current relative
strength.
Euro investor positioning is now exceptionally long
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Indeed, the US Treasury yield curve has continued to flatten over the past year, as
2yr rates have moved higher at a faster pace than 10yr rates. In essence, the
market is discounting substantially higher long-run interest rates and, largely, has
already priced the US hiking cycle. By contrast, after bottoming in 2015, the
German yield curve has been trending steeper. Compared to prior market
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expectations, there is now a greater belief in the potential for European rates to
increase over the coming years.
German yield curve steepening despite continued US curve flattening
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And plotting the relative shapes of the two yield curves against the Euro shows
how the past year’s divergence has gone hand-in-hand with the currency’s
recovery.
Relative steepening in the German curve supporting Euro strength
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Outside of short-term positioning driven volatility, the risk to commodities of a
trend change to dollar strength therefore comes from either:




A material downgrade to the European economic outlook.
An increase in the expected long-run equilibrium level of US interest rates.

Both of these are of course possible but currently outside of our base case.
Regarding the former, given the European cycle’s relative youth and consequently
still wide output gap, we think the market is right to be pricing for a period of
improved growth. Regarding the latter, given the relatively late stage of the US
growth cycle and fact that it has been led by increased leverage and personal
consumption rather than corporate investment, we do not believe that the US
economy could withstand materially higher long-run interest rates.
In consequence, we expected commodities as a financial asset class to continue
to benefit from a relatively benign dollar backdrop.
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Investors’ PGM positioning on a volatile path
Despite this dollar weakness, platinum has struggled to attract fresh financial
investor interest. Not being a purely precious metal, it has lagged gold during any
periods of “risk-off” trading and lacking the significant industrial deficits of
palladium, it has also lagged its co-product PGM during periods of “risk-on”
trading. This issue is well illustrated by the fact that net investor positioning in
futures, while exhibiting reasonable volatility, has essentially been tracking
sideways around 30k lots.
Platinum investor positioning continues to chop sideways
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Breaking this net position down into its constituent parts, it is apparent that length
has been relatively stable, with the greater swings in positioning generally driven
by the addition or closure of investor short positions. There has been no clear
indication of financial investors seeking increased exposure to platinum via the
futures market.
With the major moves driven more by the short than the long side
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On which point, we think that any expectation that increased financial investor
interest will help to tighten up the platinum market is a case of putting the cart
before the horse. As the palladium futures market demonstrates, investors will
enter into financial length when they believe that the underlying physical market is
fundamentally tight. Investor positioning generally reinforces rather than leads the
underlying physical cycle.
To continue with the example of palladium, where the physical deficit was earlier
described in some detail, money managers added almost 12k lots of length over
the course of 2017, increasing their position by 64% in the process.
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Money managers’ palladium longs up 64% in 2017
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Evidently, this financial buying added to palladium’s 2017 rally but the
subsequent liquidation of Q1 2018 has also demonstrated two key points:




Financial positions that have taken months to build can be unwound in a
matter of weeks, or even days.
Palladium is experiencing genuine physical buying, because prices have held
up relative to the dramatic scale of recent financial market liquidation.

Looking at the change in aggregate futures open interest, because the CFTC
commitment of traders figures are only reported weekly with a one week lag, at
time of writing total positions had declined by 42% since peaking at 40k lots in
mid-January.
But positioning suffered a dramatic washout in Q1 2018
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This dramatic washout started with the brief flurry of dollar strength around
February’s release of above expected US average hourly earnings but has
subsequently become a reflection of financial market’s repricing of global growth
expectations.
In part, this is because expectations had become overly optimistic – see the
decline in the global economic surprise index – but is now being exacerbated by
fears around the potential impact of a US-China trade war. As a result, palladium’s
sell-off has occurred with a high degree of correlation to the moves in other
industrial metals.
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Palladium’s February-March sell-off a far from isolated move
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Unwinding of relative-value (long palladium-short platinum) trades may have also
weighed on palladium during this downdraft, hence its under-performance of other
commodities with relatively robust fundamentals, such as copper. However, we do
not view this as a major driver of palladium’s correction, because the positioning
data does not show substantial platinum shorts being cut at the same time as
palladium longs were liquidated. The lion’s share of platinum short covering
occurred before palladium began its major correction.
Positioning data does not indicate that “switch” unwinds played a major role
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Despite this fall in price, however, it is notable that the palladium forward curve
remains in backwardation. This stands in stark contrast to platinum’s widening
contango, which is being pushed out as higher Libor increases the cost of carry.
In our view, 2017 and 2018ytd financial flows present a reasonable reflection of
market fundamentals and future expectations, albeit with a naturally greater
degree of volatility than is true of the physical market. Platinum’s forward
contango and relatively neutral futures positioning are in-keeping with a balanced
market that is showing few signs of physical tightness. By contrast, palladium’s
backwardation and 2017 addition of significant investor length matched its
fundamental deficit for the year. Likewise, the Q1 liquidation of length is inkeeping with heightened uncertainty about the global growth outlook.
Whether or not one believes that Palladium’s correction is already overdone is
then really a question of these global growth expectations and/or the potential for
a disruption to Russian supply. At time of writing, there is no indication of one but
investors have started to price in some risk premium for this.
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Palladium’s backwardation in stark contrast to platinum’s contango
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Indeed, financial flows in the options market show a tick-up in interest for calls
over puts. Looking at the difference in implied volatility between 25 delta out of
the money calls and puts for three months forward is a useful proxy for sentiment
and, having drifted back to a relatively neutral outlook, has just shifted to calls
again in the past few days.
Options market showing signs of renewed interest in calls
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