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Battery recycling is one of the industry’s biggest 
success stories. Lead acid has led the way in
collection methods with over 99% of all batteries 
produced being recycled. Despite being in our 
phones and laptops for 25 years, lithium ion is yet 
to find a favoured recycling method, chemistry or 
collection system to follow in lead acid’s footsteps.
With EV production surging, the race is on to find a 
common way to recycle these cells. Hans Eric Melin 
explores the risks and opportunity in this evolving 
industry.

While the Tesla Gigafactory is not yet 
close to its designed capacity, Elon Musk 
is already planning his second, third and 
fourth lithium ion battery plants. Simon 
Moores & Caspar Rawles look at potential 
locations for a new generation of battery 
megafactories.

BiggER tHAN gigA44
37



www.cruzcobaltcorp.com
604.899.9150 | info@cruzcobaltcorp.com |  @CruzCobalt

BKTPF—USA | A2DMG8—Germany | CUZ—TSX.v

THE FOREMOST COBALT PROJECT GENERATOR
AND DEVELOPER IN NORTH AMERICA

Coba one o 3 key minerals 
us d to ke Tesla battery packs

Thank you for your interest in Cruz Cobalt Corp. As you can see there are 

many compelling reasons to look at Cruz Cobalt Corp immediately. 

According to President James Nelson, “Cruz employed early mover 

advantage as Cruz has been able to acquire, what we feel is one of the best 

collections of high grade cobalt prospects in North America before the 

majority of the recent cobalt entrants were in the space. Cruz currently has 

Seven cobalt projects located in Canada, one in Idaho and one in Montana. 

Cruz's 4 separate Ontario cobalt prospects are all located in the vicinity of 

the city of Cobalt. According to government mineral files, the 900 acre 

Coleman Cobalt Prospect returned cobalt grades of 13%, the 900 acre 

Johnson Cobalt Prospect returned grades of 10.5% cobalt, and the 1480 

acre Bucke Cobalt Prospect returned cobalt grades of 13%. The 5500 acre 

Hector Cobalt Prospect covers multiple cobalt occurrences. Our War Eagle 

Cobalt Prospect in British Columbia covers a past producing mine as well 

and returned assays of 6.5% cobalt. Based on these projects, management 

feels that Cruz has amassed a quality portfolio of cobalt assets that have 

some of the highest historic cobalt grades in North America, which sets 

Cruz apart from most cobalt companies in the junior space."

"We feel that 2017 will be a break out year for cobalt prices and Cruz is well 

positioned to take full advantage of this. Cruz has the money already 

raised to commence full operations on these projects with our goal to 

make Cruz the 'go-to' North American Cobalt project generator and 

developer. The first half of 2017 will be an extremely active period for Cruz 

and management is optimistic about what will be discovered by Cruz on 

our cobalt properties.” states President Nelson.

• Cruz has established itself at the early 
stages of this sector move by securing 9 
separate high-grade cobalt prospects 
across North America

• The Coleman Cobalt Prospect consisting of 
approximately 900 acres in the Larder Lake 
mining division of Ontario returned grades 
of up to 13% cobalt and appear to be an 
extension of the Tretheway veins (historic 
data)

• Bucke Cobalt Prospect in the Larder Lake 
mining division of Ontario returned assays 
grading 13% cobalt and 240 g/t silver 
(historic data)

• The Johnson Cobalt Prospect encountered 
grab assays over 300m up to 10.5% cobalt, 
69 g/t AG, 12% NI and .4% CU (historic data)

• The War Eagle Cobalt Prospect encountered 
surface samples of 6.41% cobalt, 3.59% 
nickel and 7.25% copper (historic data)

• The Idaho Star Cobalt Prospect has 
Geological data showing this prospect area 
to have been active for mining of cobalt, 
silver and copper in the past

• In Montana, the Chicken Hawk Cobalt 
Prospect claims surround four patented 
claims, no less than 15 prospects, and 3 
adits

• Cruz is fully cashed up with multiple work 
programs about to commence

• The Hector Cobalt Prospect consisting of 
approximately 5,500 acres in the Larder 
Lake mining division of Ontario covers 
multiple cobalt occurrences
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New York, 1897. 
The first taxi cabs of New York City were put into service – pure electric 

vehicles that were manufactured by Pope Manufacturing Company of 
Boston, Massachusetts.

By the end of the year, 12 all electric versions of the classic horse drawn 
carriage, known as the electric Hanson Cab, were in operation. 

New York was bustling with rapid economic growth and a surge in 
population, developing its reputation as the first port of call for the 
American Dream. 

The Gilded Age was in full swing. 
In two years, Pope’s business had grown to over 500 vehicles, each 

powered by 44 lead acid batteries with an average range of 30 miles. 
They operated under a leasing system and could not be purchased 

outright. This allowed the company to control their maintenance that 
required new skills, and tackle charging infrastructure problems that we 
are so familiar with today.

Instead of installing many charging stations, drivers could pull into a 
designated workshop and the staff would quickly change out the spent 
battery for a fully charged one. 

Pope Manufacturing became so successful that it was acquired by 
the Electric Vehicle Company (EVC) in 1899 which grew the business to 
over 1,000 vehicles in 8 years. 

But this future was not to be. 
A fire in 1907 destroyed a third of the fleet setting EVC on the road to 
bankruptcy and, arguably, changing the course of history. 

It saw the end of  the very successful all electric New York taxis and start 
of the wildly expensive horse drawn carriage replacement. 

It is said that the founder of the now famed yellow cab service, the New 
York Taxi Company, started the business after being furious at a $5 charge 
(or $125 in today’s money) for a journey lasting less than a mile. 

Money was flowing, but people were not stupid and in two years 65 
internal combustion engine vehicles were imported from France and were 
in operation. 

By the 1920s, General Motors and Ford began to sell mass produced 
gasoline powered cars, and the rest was history. 

Therefore, Disposal and recycling of these EVC’s lead acid batteries 
never became a real issue until the larger format 12V batteries found 
their way back into cars in the mid-1960s as a source to start the engine, 
meaning the user did not have to manually crank the vehicle. 

Today, the 12V lead acid automotive battery is the most recycled 
battery in the world according to the US Environmental Protection 
Agency. 

The lead acid battery is the poster child for the industry with over 97% 

of cells being broken down and reused. 
A big part of lead acid’s recycling success is having a common chemistry, 

in the same format, and critically, in widespread volume. 
Over 70m new vehicles produced each year contain a lead acid battery, 

which means there is still a steady flow of end-of-life batteries suppling 
recycling companies.  

With recycling becoming easier and more economic than the mining 
of lead, over 80% of the metal the US consumes is from recycled product. 
And this is a global trend with recycled lead overtaking mined lead in the 
late 1990s as the primary source, according to the International Lead 
Association. 

Lead’s success in coming full circle is something that lithium ion 
chemistries are seeking to replicate.  

Those looking to recycle lithium ion batteries must make do with tiny 
format, single cell units from cell phones, while the best they can really 
hope for is a large laptop battery. 

Each battery still only contains grams of lithium, cobalt, nickel and 
graphite. 

This has been the state of play for the last decade. 
To make things more challenging, the rise and fall of the nickel-metal-
hydride battery, mainly thanks to the Toyota Prius has made recyclers 
more hesitant of developing a process for specific chemistries. 

In 2017, however, the world is now a different place to 1997 when the 
Prius was launched. 

Almost every new passenger electric vehicle being developed is 
lithium ion based and unless it is a Tesla, which uses Panasonic’s nickel 
cobalt aluminium (NCA) chemistry, it is most likely to be a nickel cobalt 
manganese (NCM) battery. 

Recycling plans for the future are also helped by the continued surge in 
lithium ion megafactories that are in the pipeline. 

In Q1, the battery megafactories tracked by Benchmark Mineral 
Intelligence rose to 15 after Korea’s SK Innovation announced a doubling 
of capacity to 4GWh, a move designed to ensure Mercedes has enough 
supply for its new EVs. 

As the industry continues its capacity build out, a global expansion that 
is focused on two mainstream chemistries, it is only a matter of time 
before the recycling loop is closed and lithium ion comes full circle. 

Incidentally, New York City is now working with Nissan to bring back 
electric vehicles, 110 years after they were taken off its streets, 
completing the revolution. 

Simon Moores
Managing Director, Benchmark Mineral Intelligence 

COMMENT

Full circle 
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Simon Moores 
A bigger future in batteries is 
looking increasingly likely for Imerys 
Graphite & Carbon following the 
acquisition of Japanese anode 
materials producer, Nippon Power 
Graphite.  

The takeover, which was 
completed in Q1 after agreeing 
terms with majority owners Nippon 
Coke Engineering Co Ltd , gives 
Imerys the critical spherical graphite 
coating technology that allows the 
company to serve the lithium ion 
battery market directly.

Key to Nippon Power Graphite’s 
anode materials is a carbon 
coating technology that adds the 
finishing touches to either natural 
spherical graphite or synthetically 
produced material. The technology 
to apply this coating has been a 
closely guarded industry secret, 
predominately by Japanese 
producers, for some time. 

Nippon Power Graphite uses 
chemical vapour deposition 
technology (CVD) – a common 
manufacturing method in today’s 
world, used to coat everyday  
items such as sunglasses to the 
production of hi-tech materials like 
graphene. 

However, its application and, 
most importantly, materials used as 
the coating, is lesser known in the 
battery materials space. 

Nippon Power Graphite produces 
anode material at Hibikinada 
Industrial Park close to Kitakyushu 
city, in the southern prefecture 
of Fukuoka. The company was 
established in 2010 as a joint venture 
between Nippon Coke Engineering 
and Sumitomo Corp and has 
become a supplier to major electric 
vehicle (EV) battery producers. 

imerys acquires secretive 
anode tech from Japan

This acquisition is strategic… 
as a key player in the growing 
lithium-ion battery market, 
particularly in evs

Hugues Jacquemin, vP/General 
Manager, imerys Graphite & Carbon

 
 “

“The value of this acquisition is 
strategic,” Hugues Jacquemin, Vice 
President and General Manager 
of Imerys Graphite & Carbon told 
Benchmark Mineral Intelligence.

“It represents a step forward in 
our positioning as a key player in the 
growing Lithium-ion battery market, 
in particular for EVs.”

“This CVD technology, now fully 
owned by Imerys, complements  
the company’s wide portfolio of 
graphite anode materials and 
enhances its offering in this market,” 
he added. 

This is the missing link in the 
supply chain for the company 
which producers both natural flake 
graphite - the precursor to spherical 
graphite anode material – and 
synthetic graphite which can be 
either coated or used directly in 
lithium ion batteries. 

Imerys has quietly strengthened 
its graphite portfolio in recent 
months after years of searching for 
the right targets.  

It announced in October that it 

will be developing a new 20,000 
tpa flake graphite mine in Namibia, 
a j-v with Gecko Namibia, a junior 
development company in Africa. 

This mine, which adds to the 
famous Lac-des-Îles operation in 
Quebec, is set to begin production 
in Q2 2017 and will provide the 
company with an additional source 
of feedstock for their new anode 
acquisition. 

Gecko’s project in Namibia was 
chosen because the graphite has 
very similar characteristics to that 
of Lac des Iles, the company told 
Benchmark.

Imerys also produces synthetic 
graphite from Bodio in Switzerland. 

“We have been making consistent 
investments in high-quality mineral 
resources and the new natural 
flake graphite mine in Namibia 
complements our Canadian 
production,” Jacquemin said. 

“Along with our own sources of 
natural flake graphite, we also have 
the processing plants that allow 
us to implement different types of 

value added processes, including 
shape and surface modification.”

“The sense behind the strategy 
of owning raw material sources, 
processes and cutting-edge 
technology, and having a team 
of experts involved in R&D and 
technical support, is to provide our 
customers with a broad portfolio of 
bespoke solutions designed to fit 
their specific needs,” he added. 

Location was another rational 
behind the move. 

While Imerys has had a global 
graphite presence for some time, its 
coverage in Asia has been limited to 
sales offices in Shanghai, Tokyo and 
Seoul. 

The company has relied in 
partnerships with agents and 
distributors, such as Shanghai Haiyi 
Scientific Trading Co Ltd in China 
and KB Corporation in Korea, to 
sell product into Asia’s key target 
markets. 

“From a geographical point 
of view, we have increased our 
production capacity in Japan 
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Imerys GraphIte & Carbon 

 wHere does iMerys GrAPHiTe & CArBoN oPerATe?[allowing us] to service the Asian 
market with a strong local presence,” 
Jacquemin told Benchmark. 

Imerys explained that it will now 
target “improvement” of Nippon 
Power Graphite’s “industrial capacity” 
and implement the additional 
“technical know-how” across 
the business to serve a lithium 
ion battery anode market that is 
expected to grow by at least 14% 
in 2017. 

Forecasts by Benchmark expects 
the lithium ion sector to consume 
between 115,000 tonnes to 120,000 
tonnes of anode material in 2017, 
over 65% of which is anticipated to 
be sourced from natural graphite. 

secret sauce 
There are a number of secretive ways 
that anode producers can coat their 
graphite material in order to sell to 
battery manufacturers. 

This CVD process is one of the 
more common methods which 
vaporises a selection of chemicals 
together with a carbon material 
which coats a mist onto a desired 
surface. 

The process begins by placing 
uncoated graphite material into a 
vacuum chamber. Outside of the 
chamber are tanks of chemicals and 
materials that will create a vapour 
– one of these chemicals is known 
as the initiator which starts the 
chemical reaction, while one or more 
additional tanks contain the coating 
materials, one of which is a form of 
carbon. 

The blend of these materials 
together with the expertise to evenly 
coat the product is highly guarded 
intellectual property.

Once the machine is turned on, 
the chemical reaction is initiated and 
the materials are vapourised. 

They are then sucked into the 
vacuum chamber and the hot gas 
forms a coating on the colder surface 
of the substrate. 

This is new ground for Imerys and 
scaling up CVD capacity will be of 
the biggest challenges it faces.

n HQ: Bodio, Switzerland
In the south of Switzerland, close 
to the Italian border, lies the hub of 
Imerys Graphite & Carbon.  

While Bodio is a sales, logistics, marketing and 
administrative centre for the division of Paris-based 
Imerys SA, it is also an active manufacturing plant 
that produces primary synthetic graphite, graphite 
powers and silicon carbide. 
Bodio has also been an R&D centre for the business 
since 2000. The site is certified ISO 9001:2008, ISO 
14001:2004 and OHSAS 18001:2007.

n Plant: willeBroek, Belgium
In 1982, Imerys established a carbon 
black manufacturing plant in 
Willebroek, Belgium, a small town 

equidistant between Antwerp and the capital, 
Brussels.  
The plant produces speciality carbon black products, 
a lower purity carbon powder, that is used in 
conductive polymers and electronics. The plant is ISO 
9001:2008 and ISO 14001:2004 certified.

n lac-deS-ÎleS, canada
Imerys’ flake graphite mine, located in 
Lac-des-Îles, in the Canadian province 
of Quebec is the company’s most 

famous asset as the only commercially operating 
graphite mine in North America. 
Acquired by Imerys in 1989, Lac-des-Iles operated 
at a peak flake graphite mining of 20,000 tpa in the 
mid-2000s. While production levels have fallen since, 
it is still operational and serves a nearby processing 
plant, Terrebonne, and Bodio in Switzerland for 
further value added processing. 
Lac-des-Îles is ISO 9001:2008 certified.

n terreBonne, canada
The Terrebonne plant is located in 
the northern suburbs of Montréal, 
Canada. 

The value-added processing plant is one of the 
newer assets of the Imerys Graphite & Carbon 
portfolio after it was established in 2002. 
It processes raw material predominately from the 
Lac-des-Îles mine into a wide range of flake sizes, 
micronized and purified graphite powders. 
The Terrebonne site is also a logistical hub for the 
businesses operations North and South America. The 
site is certified ISO 9001:2008.

n okanjande, namiBia
A newcomer to Imerys’ graphite 
portfolio, the Otjiwarongo flake 
graphite mine was developed over the 

past 12 months with a low profile. 
The operation is located 20km south west of the 
largest nearby town, Otjiwarongo. A separate 
processing plant has been developed at Okorusu 
– a famous site originally for used for fluorspar 
processing –  which is 60km from Otjiwarongo. 
The mine is expected to become the flagship source 
for the business. 

n Plant: kitakyuSHu, jaPan 
Imerys’ new acquisition gives the 
company the much sought-after 
coating technology for lithium ion 

battery anode material. 
Located in the southern prefecture of Fukuoka, 
the purchase of Nippon Power Graphite gives the 
company added capacity and key CVD technology to 
coat anode materials. 
The processing plant was established in 2010 and 
has since been expanded to 1,000 tonnes/year 
capacity in 2011. It has a number of mainstream 
battery and electric vehicle customers in Asia which 
gives Imerys a boost in the region. 

Building a new 
flake plant in 
Namibia 
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lencore

Glencore has strengthened its 
position in cobalt and copper.

The mining and trading 
conglomerate purchased increased 
stakes in the Mutanda and Katanga 
copper/cobalt mines in which they 
already had a majority share.

On the face of it, the deal was 
expected and logical.

The mining and trading 
conglomerate has made a complete 
turn-around from the commodities 
crisis through a process of slashing 
debt and selling assets. With prices 
showing signs of life in many 
industries, and none more so than 
lithium ion batteries, Glencore has 
begun to capitalise by making key 
deals.

In an announcement by the 
company on 13th February 2017, 
it was revealed that Glencore 
purchased the mines from 
subsidiaries of Fleurette Properties 
Limited, the Fleurette group’s 
remaining 31% stake in Mutanda 
Mining and a 10.25% stake in 
Katanga Mining Limited.

Fleurette is the family holdings 
company of Dan Gertler, Israeli 
mining billionaire who has been 
dogged with accusations in the 
media of less than transparent 
dealings, particularly with key 
Democratic Republic of Congo (DRC) 
politicians to obtain mining assets at 
a lower cost.

This new deal comprises of 
valuations of the stake in Mutanda 

Wheel of fortune: Glencore’s Katanga 
copper-cobalt mine in the DRC is at 

the centre for its battery future

Glencore 
doubles down 
on cobalt 

Mining as $922m and $38m for the 
stake in Katanga mining. The total 
cash paid to the Fleurette Group 
will be US$534m million once debts 
owed to Glencore by Fleurette and 
its subsidiaries have been paid.

Glencore now owns 100% of the 
shares in Mutanda and 86.33% of the 
shares in Katanga.

The deal not only allows Glencore 
to break free from ties with Gertler 
but importantly, at such a key time, 
it the company a larger stake in two 
major assets that will help them ride 
the wave of expansion in the energy 
storage market and a rebound in 
copper demand.

Global sentiment on commodity 
prices is certainly more bullish than 
has been seen for some time. This is 
true in copper where we have begun 
to see a sustained uptick in prices.

Cobalt on the other hand has 
not just seen a sustained uptick 
but more a surge, leading many to 
believe it is the next lithium, which 
has seen price increases of up to five 
times.

The increase in price for cobalt 
over the past 12 months has been 
significant.

From February 2016 to February 
2017 the price of low grade cobalt 
metal rose by just over 90%, nearly a 
doubling of price in 12 months.

Many would believe that this 
situation would have Glencore and 
other cobalt producer rubbing their 
hands with glee.

In reality, it has shone the spot 
light on an industry not ready for 
the energy storage revolution and 
opened the door for many new 
cobalt developers.

Cobalt’s cathode road
To analyse this, we must take a look 
at where cobalt fits into energy 
storage or more specifically lithium 
ion batteries, the real driver behind 
the price increase and growth 
driver for the next decade of cobalt 
demand.

Cobalt is one of the key minerals 
used in the cathode of lithium 
ion batteries, of which there are 
currently three types of cobalt 
containing cathode technology. 
Lithium-cobalt-oxide (LCO), nickel-
cobalt-manganese (NCM) and 
nickel-cobalt-aluminium (NCA). LCO 
is used for electronics, NCM and NCA 
are used for EVs.

The most cobalt rich of these 
three chemistries – and by a 
significant margin - LCO, so 
theoretically it is the most price 

Caspar rawles asks what the new deal  
really means for the conglomerate’s  
future in energy storage 
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Glencore

 GloBAl CoBAlt MiNed supply % By NAtioN

sensitive when cobalt sky rockets. 
LCO is used in smartphones, tablets, 
laptops and nearly any portable 
consumer electronics you can think 
of.

As LCO is used in consumer 
electronics, the fact that it is very 
cobalt rich has not caused major 
issues for manufacturers as the 
cells are generally small and the 
products they go into are high value, 
meaning the cobalt price spike can 
be absorbed into the final product 
without too much impact.

The most recent technology of 
the three cathode types is NCA. This 
is the technology developed by 
Panasonic and used by Tesla.

NCA has the lowest cobalt content 
of all three cathode types in their 
current stages on development. 
Whilst the cost of raw materials must 

commodity prices?
Or was it a move by Glencore to 

allow for more rapid expansion with 
the goal to keep supply up with the 
expected demand surge and prices 
lower?

By the end of 2020, Benchmark 
expects cobalt demand from battery 
industry to have reached 74,800 
tonnes up from 48,000 tonnes in 
2016. This is significant on a 93,000 
tonne per year industry.

Glencore already has an 
expansion in the pipeline with a 
return from care and maintenance of 
Katanga Mining and the possibility 
of early production in late 2017 or 
early 2018. Whilst there has been no 
official announcement of production 
figures it is expected to be significant 
- the latest technical report for the 
project indicates a total finished 
capacity of 30,000 tpa although it 
is expected that the first phase of 
production will be significantly lower 
than this figure.  

In addition, plant optimisation 
saw an 8,000 tonne per year increase 
at Mutanda from 16,500 tonnes in 
2015 to 24,500 in 2016.

Could there be further expansions 
in the pipeline? It seems quite likely.

of the NCM 523 chemistry, using 5 
parts nickel, 2 parts cobalt, 3 parts 
manganese.

This use of 523 significantly 
reduces the amount of cobalt 
needed for the cell to function.

The next evolution of these lower 
cobalt formulas are 622 and 811, 
both representing major reductions 
in the cobalt volumes needed.

However, it is very important to 
note that neither 622 or 811 are 
ready to use on commercial scale, as 
both still need significant life cycle 
and safety development testing - as 
we have seen with NCM 523, this is 
by no means a fast process.

Benchmark does not expect to 
this evolution to happen before 
2020.

Having said this, the energy 
storage industry is in innovation 
mode, and with the cobalt price 
continuing to steam ahead, it is 
conceivable that more money and 
resources will be thrown into high 
nickel/low cobalt cathodes.

Producers such as Glencore need 
to be aware of this.

So, it begs the question, was the 
Glencore/Fleurette deal a move 
to make the most of climbing 

be at the forefront of Tesla’s mind, 
its business mode is focussed on 
driving down cell cost via economies 
of scale in the Gigafactory.

That is not to suggest that Tesla is 
immune to rising commodity prices, 
and they have a tall order to secure 
supply at the low prices it is aiming 
for, but it is sheltered from cobalt 
more-so than those using NCM.

When NCM was developed, 
the three minerals in the cathode 
material came in equal parts, known 
as NCM 111. In cobalt’s last price 
surge in 2008, prices rose to over 
$50/lb and the cost of cobalt began 
to eat up margins.

Ever since this time, cathode and 
cell manufacturers began work on 
reducing the amount of cobalt in 
the cell and as a result the industry 
has started to see the emergence 
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Edward Niedermeyer
They waited for reservations… but 
will they also wait for service?

Much of the critical coverage of 
Tesla Motors has focused on issues 
that Tesla is able to get away with 
as a small-volume manufacturer 
serving an affluent, early-adopter 
market segment. 

From manufacturing bottlenecks 
to quality control problems, 
from inconsistent, hype-happy 
communication to poor service, Tesla 
has been able to weather a storm 
of problems because its customers 
and fans are so patient with and 
passionate about the company. 

But as Tesla moves from 
expensive, low-volume cars to 
the mass market Model 3 these 
problems are taking on a new 
significance. In part this is because 
higher volumes increase the 
likelihood of quality and service 
problems, and in part it is because 
mass market customers who depend 
on a single car for their daily routine 
are more demanding than luxury 
car buyers who can always take the 
Lexus to work if their Tesla is broken.

Given Tesla’s pattern of releasing 
cars with insufficient testing as well 
as its chronic quality problems, it’s 
safe to assume that the Model 3 
will face its fair share of issues. Thus, 
investing in service infrastructure 
that will allow Tesla to promptly and 
affordably repair and upgrade high 
volumes of Model 3 is extremely 
important. 

Tesla is behind the curve on those 
investments and it will cost billions 
to catch up. 

In Q1, a piece by former Tesla 
employee Evan Niu dramatically 
illustrated just how far Tesla has to 
go to improve its service time, which 

Model 3 survey underlines 
Tesla’s mass market challenge
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▲

TESLA MODEL 3 

has dragged on for 8 long months in 
Niu’s case. Now an exclusive study of 
about 800 Tesla Model 3 reservation 
holders, EV owners and luxury brand 
car owners conducted last year on 
behalf of a major automaker and 
provided to Daily Kanban by an 
industry source, reveals why Tesla’s 
quality and service woes are so 
critical to the success or failure of the 
Model 3.

Given how new the Tesla brand 
is and how little experience it has 
in the mass market, this survey 
provides an important first look at 
the people who put down $1,000 
refundable deposits for Tesla’s Model 
3. 

Surprisingly, Tesla’s new batch 
of potential customers turn out to 
be predominantly “average joes” 
who own mainstream cars like the 
Toyota Camry, rather than existing 
electric car or luxury car owners. This 
represents a sharp contrast from 
Tesla’s existing business: the Model 3 
reservation holders polled are more 
than twice as likely to own a Toyota 
as any other brand, whereas current 
Tesla owners are four times as likely 
to own a BMW than any other brand. 

Similarly, Model 3 reservation 
holders area most likely to purchase 
or lease a Toyota in the next 12 
months if a Tesla Model 3 is not 
available. This appears to be tied to 
income levels: only 37% of Model 
3 reservation holders made over 
$100,000 in household income in 
2015, compared to 63% of BMW 
owners. 

Moreover, a significant portion 
of Model 3 reservation holders 
report a household annual income 
of between $25,000 and $49,000 
in 2015, whereas no BMW owners 

Tesla has been real world test 
driving its latest vehicle in and 
around the Palo Alto area near 
its Hq

reported earning less than $50,000 
in 2015.

Tesla Model 3 reservation 
holders may be very different from 
existing Tesla or other luxury brand 
customers, but the things that 
attract them to the Model 3 will be 
familiar to existing Tesla watchers, 
owners and fans. 

Tesla’s traditional brand values of 
attractive design, free supercharging 
(the survey was conducted before 
Tesla announced that Model 3 would 
not enjoy free Supercharger access), 
high-speed performance and cutting 
edge technology are rated as the 
top reasons for placing deposits on 
the Model 3, followed closely by the 
brand halo provided by Elon Musk’s 
fame, the excitement around Tesla 
launch events and Tesla’s popularity 
with Hollywood celebrities. 

Tesla owners and Model 3 
reservation holders rated Musk’s 
status as a technology sector icon 
especially high as a factor in their 
decision to order or purchase a Tesla, 

suggesting that competitors might 
struggle to outsell the Model 3 
even if their “electric vehicles match 
or even beat the Model 3 on key 
features or benefits.” 

Nor does Tesla’s lack of 
profitability dissuade Model 3 
reservation holders; in fact, about 
half of Tesla owners and Model 3 
reservation holders are unaware 
that Tesla is not profitable, and three 
quarters of Model 3 reservation 
holders say that this lack of 
profitability actually makes them 
more likely to purchase a Model 3.

Tesla’s new consumer 
This sets up a fascinating mismatch 
of values among Model 3 reservation 
holders. On the one hand, they tend 
to have lower incomes than buyers 
of other luxury car brands and as a 
result they tend to own extremely 
pragmatic mass-market vehicles like 
the Toyota Camry, while on the other 
hand they are clearly attracted to 
the aspirational, status-conferring 

attributes of the Tesla brand. 
Cars like the Toyota Camry are 

seen as an extremely rational 
choice, known for its quality 
and reliability rather than its 
performance or prestige, and yet the 
Model 3 reservation holders who 
have overwhelmingly purchased 
such vehicles in the past are now 
attracted to the Tesla brand for 
predominantly emotional reasons. 

The fact that these potential 
customers have made such 
pragmatic vehicle purchases in 
the past and yet are far more likely 
to purchase a Tesla because the 
company does not turn a profit 
points to the deeply irrational appeal 
at the heart of the Tesla brand. 

People are not putting down 
deposits because they want an 
electric car and the Model 3 is just 
the best option out there, people are 
putting down deposits because they 
want to enjoy the status-conferring 
halo of the Tesla brand.

This kind of powerful emotional 
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TESLA MODEL 3 

brand appeal has been fundamental 
to major market shifts in the auto 
industry’s past, most notably when 
Alfred Sloan’s “brand ladder” strategy 
propelled General Motors past Ford’s 
dominant market position in the 
commodified market it created with 
the Model T. 

But that transition towards 
design- and status-oriented brand 
appeal, which took place nearly a 
century ago now, was itself reversed 
by the rise of Japanese car brands 
which re-oriented the market 
towards more pragmatic values like 
efficiency and reliability starting in 
the 1970s. Though it is possible that 
the rise of Tesla represents another 
swing of the pendulum, returning 
the car market to the kinds of values 
that underpinned Detroit’s post-war 
golden years, history tells us that this 
cycle is unlikely to last. 

Though emotional brand appeal 
continues to be a significant factor 
in the car market, particularly at the 
high end, the overall level of quality 
and reliability has been driven 
dramatically upward in recent years. 
The trade-off between pragmatic 
appeal and emotional appeal is no 
longer as black and white today 
as it was even a few decades ago, 
when the difference in ownership 
experience between an emotional 
but unreliable Alfa-Romeo, for 
example, and a pragmatic but 
unexciting Honda Accord was 
profound. 

In short, the opportunity to build 
a powerful, emotionally-appealing 
brand exists as long as the quality 
and ownership experience are not 
significantly worse than the rising 
industry-wide average.

Unique appeal  
For now, Tesla’s brand power is 
clearly at a high tide, as survey 
respondents overwhelming chose 
it as the brand whose best days 
are not yet behind it. The brand’s 
novelty, the halo effect from Elon 
Musk’s other efforts, the Model S and 
X’s appeal with celebrities and its 
Apple-like launch events all provide 
Tesla with a unique appeal that other 
automakers struggle to match.  

And since nobody knows what 
the Model 3 will actually be like, 
reservation holders seem to be 
assuming that it will be just like any 
other mass market car only with the 
design, performance, technology 
and brand appeal advantages of 
Tesla’s current line-up of far more 
expensive vehicles. 

Those factors will almost certainly 
give the Model 3 a competitive 
advantage over competitive 
electric cars, but the billion-dollar 
unanswered question is whether the 
Model 3 can also keep pace with the 
quality, reliability and prompt service 
that mass market consumers take for 
granted. 

Those of us who spend hours 
every day reading Tesla owner 

forums know that the current levels 
of quality and service will come as 
a rude shock to anyone coming to 
the brand from a Toyota Camry, but 
because the media has studiously 
avoided covering these problems 
and because Tesla is not featured in 
many quality surveys, a significant 
number of Model 3 reservation 
holders may be in for a wake-up call.  

Consumers tend not to 
consciously consider the basic 
functions that form the base of their 
pyramid of automotive needs until 
they are no longer being met, at 
which point the performance and 
brand status qualities at the top 
of the pyramid quickly fade into 
irrelevance.

The risk that the Model 3 may 
delight on the superficial level of 
performance, design and brand 
appeal but ultimately fail due to 
shortcomings in quality, reliability 
and service is not hypothetical. 

Tesla’s quality has been among 
the lowest in the industry according 
to Consumer Reports, and it will be 
extremely difficult to dramatically 
increase production volume as 
planned while simultaneously 
improving quality. And rather than 
taking the time to thoroughly 
validate the Model 3’s design 
and components, Tesla is rushing 
its Model 3 development and 
production schedule in order to 
meet a timeline that industry experts 
say is far too aggressive. 

When it comes to quality 
assurance there is simply no 
substitute for the years of thorough 
validation that other auto makers 
enjoy. With quality problems all but 
inevitable and service wait times 
stretching on for months even at 
Tesla’s extremely low current fleet 
size, it seems all but impossible 
for Tesla to provide the kind of 
ownership experience that the mass 
market takes for granted. 

Though Tesla’s most recent 
shareholder letter claims the 
company is expanding its service 
footprint ahead of the Model 3, the 
company’s assertion that 80% of 
repairs can be done remotely seems 
like the kind of assumption that 
could disincentivise the massive 
investments in service infrastructure 
that will be needed to meet the mass 
market’s expectations. 

With Tesla’s cash position 
tightening and with as much as 
$10bn in service investments 
needed to meet Model 3 demand 
(and no franchised dealers to fund 
such expansion), it will be  
tempting to cut corners on service in 
order to fund the kinds of efforts that 
add to its high-tech and Hollywood 
appeal. 

But if the company wants to 
survive and thrive in the mass 
market, dramatic improvements in 
quality and service are paramount. 
With the majority of its potential 
Model 3 customers coming out 
of affordable, reliable cars like the 
Camry, they will have very different 
expectations to Tesla’s present 
customer base. 

Edward Niedermeyer is an 
auto industry expert for the 
DailyKanban.com, Bloomberg View 
and numerous other international 
media outlets. He is a regular 
speaker on the Benchmark 
World Tour series of investment 
seminars. For more insight, visit 
www.dailykanban.com or @
TweeterMeyer 
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Trump and 
Musk’s unholy 
alliance 

leading tech companies saw notable online abuse hurled at him. 
“I understand the perspective of those who object to my attending the 

meeting, but I believe at this time that engaging on critical issues will, on 
balance, serve the greater good,” Musk said in response.  

Mutual need 
After little over three months in the job, it is becoming clear that Trump is 
as useful to Musk, as the Tesla CEO is to the President of the United States. 

The formation of an unholy alliance to progress both of their causes is 
has been formed. 

Tesla is at a critical juncture with the Gigafactory now producing lithium 
ion batteries and production of the make-or-break Model 3 beginning in 
June. With the company burning through cash at the most rapid rate of its 
existence to pay for this, Tesla could do with friends in high places. 

It would be wrong to suggest Trump is influencing Elon Musk’s 
trajectory for Tesla. After all, it was the choice of Tesla executives many 
years ago to base manufacturing for its vehicles and lithium ion batteries 
in the US. 

Domestic manufacturing has been at the core of everything Musk has 
been involved in. This was also seen at Space X which makes rockets on 
the outskirts of Los Angeles or SolarCity which manufactures solar panels 
in Buffalo. 

It is all a strategy of controlling each company’s respective supply 
chains and with it the quality of their products. The net result of this is the 
return of the types of jobs that Trump was elected for.

The Tesla Gigafactory will employ over 6,000 people at its peak, most 
of whom will be locals from the northern Nevada area and surrounding 

comment
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Simon Moores 
Almost immediately after Donald Trump’s election as the 45th President of 
the United States, the political analysts and commentators were declaring 
the end of the country’s green energy movement and a return to the days 
of North American coal. 

There were many understandable, if one dimensional, reasons to come 
to this conclusion, after all a cornerstone of the campaign was based on 
ripping shreds into wind energy and Trump doffing his miner’s hard hat at 
rallies in former coal and steel producing areas.

“At forty-dollar oil it’s not economic so they are going to have to do a 
subsidy. Wind is a very expensive form of energy and it’s got problems 
with storage and lots of other things…” explained Trump at an Iowa rally in 
November 2015. 

This is a telling quote that we will revisit later. 
In his inauguration speech, President Trump used the country’s industrial 

past as a graphic example of an America that has, in his eyes, lost its way.  
“One by one, the factories shuttered and left our shores, with not 

even a thought about the millions upon millions of American workers 
left behind… [we] spent trillions of dollars overseas while America’s 
infrastructure has fallen into disrepair and decay,”  Trump said. 

And many business leaders were against Trump’s election, non-more so 
than the Silicon Valley set. 

The immediate conclusion of all this furore was that Trump is anti-
renewable energy and anti-Silicon Valley. 

However, the Silicon Valley blueprint of world leading innovation and 
global manufacturing prowess is surely what the new president is wanting 
to bring back to desolated regions of the country. 

While the outsourcing of manufacturing to Asia - such as Apple’s 
electronics - is no doubt a contentious issue, Silicon Valley’s success over 
the last two decades is a spirit the US will need to harness and replicate.  

It was clear this was the way forward for the Trump administration after 
one of its first acts was to invite all the business leaders from Silicon Valley 
to a lunch meeting and the creation of a business advisory council. 

“I am here to help you folks do well,” the president declared at the 
meeting. 

“I want you to keep going with the incredible innovation… there’s 
nobody like you in the world,” he added.  

Leaders in attendance included Apple CEO, Tim Cook, Amazon’s Jeff 
Bezos, Facebook’s Sheryl Sandberg, Microsoft’s Satya Nadella, and, of 
course, Elon Musk of Tesla, Space X and SolarCity. 

The only notable leader that was not invited was Twitter’s CEO, Jack 
Dorsy (after a dispute over a ‘Crooked Hillary’ emoji symbol), and the only 
refusal was from Uber’s chief, Travis Kalanick, who refuses to do business 
with the new administration.  

Musk took an opposing and pragmatic approach.  
His public embracing of the president’s olive branch to the country’s 
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states. The company is also planning its second, third and fourth 
Gigafactories for, one would estimate, between 2020 and 2030 with the 
Tristate area (New York, New Jersey, Connecticut) and Europe (France, UK) 
being touted as possible locations. 

No one could have ever predicted ten years ago that in 2017 Los 
Angeles’ residents would be making space rockets from scratch or 
Fremont locals would be forming and stamping metal sheets into a an 
electric vehicle. 

These are jobs that the US was interviewing for a generation ago - not 
in 2017. 

“Will Tesla Model 3 be the most ‘made in America’ car, beating Toyota 
Camry?”,  Twitter user, Don Barbieri asked Elon Musk. 

“Good chance it will be,” the CEO responded. 
There is an argument that Elon Musk was making America great again, 

way before Donald Trump arrived on the scene. 
And it is momentum that the South African-born entrepreneur is using 

to his advantage. 
After taking on Space, the sun and the ground, Musk is now going sub-

surface with a tunnel boring company after being stuck in one too many 
of Los Angeles’ traffic jams. 

It did not take long for a large hole to be discovered in the Space X car 
park - the result of a tunnel boring experiment that has kick started Musk’s 
fourth major venture. 

The scale of the Musk’s ambition is Victorian-esque and his appetite for 
risk is unrivalled, seeking to tackle the population’s biggest problems with 
innovation and scale. 

By tackling the oldest industries with modern technology, Musk is 

combining the Steve Jobs blueprint with that of Isambard Kingdom 
Brunel, one of the greatest influences on the industrial revolution.  

With Trump declaring “we’re gonna build ....”, it’s clear that Elon Musk is 
migrating towards the centre of his strategy. 

And despite Trump’s attack on renewables and a public backing of coal, 
even the most staunch of his opponents will recognise the true President’s 
mantra: if it doesn’t make dollars, it doesn’t make sense.  

Therefore, do not expect to see coal mines to return to the world’s 
biggest economy anytime soon or wind turbines already in use to being 
torn down. Trump’s policies will not be this transparent. 

To revisit the complete quote from earlier:
“Wind is a very expensive form of energy and it’s got problems with 

storage and lots of other things… But I want to see [us do] whatever 
we can do [to get] away from the [dependency] on the Middle East,” the 
president said in his campaign. 

While President Trump finds his feet, his policies may not be very clear, 
but his ethos is becoming more so: New business, new ideas. 

And with Elon Musk as his unofficial right hand man, an alliance that 
many never predicted could now be America’s greatest asset. 

n Benchmark World Tour 2017 - WashingTon dc 
Benchmark mineral intelligence will be hosting a seminar in 
Washington, dc on Wednesday 26th april. 
The private event is in conjunction with the sasakawa Peace 
Foundation and will focus on the lithium ion battery supply chain. 
The event is free to attend for industry participants,  
email: info@benchmarkminerals.com to apply
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Chevrolet/General Motors’ Bolt will be the first 
mass-produced pure electric vehicle on the market, 
directly competing with Tesla’s Model 3.
 
The first test drives were available at the end of Q1 
2017 and deliveries began soon after. At 0-60mph 
in just over 6 seconds, the Bolt is quick, but not 
expected to be as rapid as Model 3.
 
Chevrolet explained that it would be able to deliver 
up to 50,000 vehicles in 2017 should demand reach 
that level.
 
The world, and Tesla, await to see how Bolt sales 
perform over the next 6 months, but do not expect it 
to be a harbinger for Tesla’s future sales. 
 

Image: Chevrolet

FrOM vOLT TO BOLT

electric vehicles
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Cobalt’s 
next  
generation 
Despite an extended period of low prices, 
cobalt has spiked in the last 12 months and 
once again attention is on the lithium ion 
cathode mineral.  

Benchmark Mineral intelligence spoke to 
robin Goad, CEO of Fortune Minerals about 
NICO - one of the few late stage development 
cobalt projects in North America seeking to 
tap into the rapidly evolving battery market. 

interview
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core in the early years of production to accelerate 
the payback.  Additionally, there is a small camp 
and shop facility and a network of roads. 

Our investment of C$116m (US$88.2m) 
has advanced NICO through several resource 
cycles, from an in-house discovery in 1996 to 
the point we are now working with PwC to 
secure project financing for construction. The 
work includes positive Feasibility and Front-End 
Engineering and Design studies with sufficient 

Caspar Rawles: Can you give us an 
introduction to the NICO project and its vital 
statistics please?
 
Robin Goad: Fortune Minerals Limited (TSX: 
FT; OTCQX: FTMDF) is developing its 100% 
owned NICO Project, comprised of a proposed 
mine and mill in Canada’s Northwest Territories 
and refinery in Saskatchewan, to become 
a vertically integrated producer of cobalt 
chemicals for the lithium-ion battery industry 
with gold and bismuth co-products. NICO will 
be a North American cobalt chemical producer 
in a market that is dominated by Congolese 
mine production, by-product copper and nickel 
cobalt sources, and Chinese refining capacity. 

NICO has Proven and Probable Mineral 
Reserves of more than 33m tonnes containing 
82.3m lbs (37,300 MT) of cobalt, 1.11m Oz’s of 
gold, 102.1m lbs (46,300MT) of bismuth, and 
27.2m lbs (12,300 MT) of copper to support a 
21-year open pit mine life at a mill rate of 4,650 
tonnes of ore per day. A simple flotation process 
reduces the ore from the mine to 180 tonnes 
per day of concentrate for transportation 
to Saskatchewan for processing to the final 
chemical and metal products. 

The refinery will have life of mine average 
annual production of 1615 tonnes of cobalt 
contained in a cobalt sulphate heptahydrate, 
41,300 ounces of gold, 1750 tonnes of bismuth 
in ingots, needles and oxide and minor by-
product copper.  The refinery is also designed 
with flexibility to allow for toll processing 
of concentrates from other mines and we 
envision diversifying into the battery and metals 
recycling business in the future. 
 
CR: There has already been C$116m 
(US$88.2m) investment in the project, does 
this mean some of the mine infrastructure is 
completed?
 
RG: Yes – Approximately C$20m (US$15.2m) 
of underground pre-production development 
work comprised of 2km of excavations and a 
ventilation shaft have already been completed 
to support combined open pit and underground 
mining operations in the first two years of 
the mine life.  This work was done for the 
underground test mining that was done in 2006 
and 2007 to validate the deposit grade and 
geometry and to collect large fresh samples for 
pilot plant tests.  The underground operations 
will be focussed on the gold-rich, high-grade 

interview

irrespective of the supply 
chain concerns, new deposits 
will be required just to satisfy 
the growth in demand

 
 “
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CR: What significant milestones for the project 
do you hope to achieve over the next 12 
months? 
 
RG: The announcement of federal funding for 
the construction of the Tlicho All-Season Road 
(TASR) in the Northwest Territories is an essential 
enabler for the NICO mine to proceed. The TASR 
will connect the community of Whati to the 
Northwest Territories public highway system.  

detailed engineering for procurement.  The 
mineral reserves have been drilled in detail and 
validated in test mining. Development risks 
have been mitigated by pilot plant tests proving 
the process methods, metal recoveries and 
products we will produce. At this point, NICO 
is essentially shovel-ready with Environmental 
Assessment approvals completed in both 
jurisdictions and the major mine permits 
already in place.

with C$116m of investment already 
spent on Fortune’s cobalt project in 
Canada’s Northwest Territories, the 
company is in a more advanced stage of 
development than most players

Fortune Minerals
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recognised this opportunity early through 
its dialogue with potential Asian off-take 
customers and the company produced its 
first cobalt sulphate samples in 2012 - well in 
advance of the current market interest.

Fortune is uniquely positioned with the NICO 
Project to become a producer of two of the 
world’s critical minerals – cobalt and bismuth. 
Both metals are identified as “Critical Minerals” 
by the US and UK – defined as, “those minerals 
that have a supply chain that is vulnerable to 
disruption, and that serve an essential function 
in the manufacture of a product, the absence 
of which would cause significant economic 
or security consequence”. NICO also contains 
more than 1.11m ounces of gold in its mineral 
reserves that is a highly liquid co-product 
whose price is commonly countercyclical to the 
other contained metals to mitigate cobalt and 
bismuth price volatility.

Cobalt is used in a variety of metal and 
chemical applications with annual consumption 
of more than 100,000 metric tonnes. The market 
has had 20-year approximate 6% compounded 
annual growth, primarily due to its use in high 
performance rechargeable batteries (50% 
of current demand). Cobalt delivers superior 
energy density for power, performance and 
charge life and cobalt-bearing lithium-ion 
batteries are expected to remain the industry 
standard for the foreseeable future. 

Bismuth is also a critical metal that has supply 
chain concerns from its dominant Chinese 
production (about 80% of refined supply) and 
consumption is growing for its unique physical 
properties and as an environmentally friendly 
and non-toxic replacement for lead. Fortune’s 
NICO deposit contains 12% of global bismuth 
reserves and is positioned to become a reliable 
North American supplier of bismuth in a market 
where China supplies 80% of the world’s refined 
production. 
 
CR: As you are targeting the battery market, 
do you have any plans to partner with either 
cathode or battery end user companies for 
product development, or are you working 
towards an offtake agreement? 
 
RG: We have been in discussions with a number 
of parties, including battery manufacturers and 
automotive companies for potential off-take. 
Following up on the funding announcement for 
the all-season road to Whati that enables NICO’s 
operations and the strong market and forecast 

Fortune is already permitted for, and will 
assume the cost of extending a spur road to 
the mine site allowing for the transportation 
of metal concentrates to southern Canada for 
processing. The TASR is in the late stages of 
environmental assessment and is expected 
to be completed this summer. Confirmation 
that funding is available will inform the 
environmental assessment process in terms of 
timing for construction.

The road certainty and growing demand for 
cobalt in lithium-ion batteries were important 
milestones that will increase the confidence 
for securing the approximately C$600m 
(US$456m) needed for project financing and 
construction. Fortune recently announced that 
it has engaged PwC to help arrange the project 
financing that will likely entail a combination 
of strategic partnerships, conventional and 
supplier debt, product off-take and/or forward 
sales of a portion of the contained gold. The key 
to realizing full value for any one component 
will be to close on the entire project financing at 
the same time. 
 
CR: The project is looking to secure financing, 
how much are you currently looking to raise 
and what are you looking to do with that 
investment? 
 
RG: The capital cost for the construction of 
the NICO Project is C$589m (US$447.6m) 
plus working capital - C$242m (US$183.9m) 
is for the refinery in Saskatchewan and the 
remaining C$347m (US$263.7m) for the 
mine site and access road in the Northwest 
Territories.  Upon receipt of the approximately 
C$600m (US$447.6m) needed to build the mine 
and refinery construction can begin and is 
anticipated to take 2 to 2.5 years to complete.
 
CR: Once the mine is in operation, what 
will be the key markets you will be looking 
to serve? I note that you will be producing 
cobalt sulphate heptahydrate at the 
Hydrometallurgical facility, does this mean 
you will be targeting the battery market? 
 
RG: Yes, Fortune is targeting the battery market, 
which has had significant growth and now 
represents approximately 50% of the cobalt 
market.  The company has already produced 
cobalt sulphate heptahydrate exceeding the 
specifications received from several large 
manufacturers of lithium-ion batteries. Fortune 

▲

The battery market now 
represents 50% of demand 
for cobalt 

 
 “
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RG: There is definitely increased scrutiny of 
the cobalt supply chain, particularly from 
electronics companies that are members of 
the Electronics Industry Citizens Coalition 
(EICC). Electronics companies and battery 
manufactures are taking this issue very 
seriously, including in Asia due to push 
back from consumers and laws such as U.S. 
Dodd Frank and European Conflict Minerals 
legislation. In terms of traceability of material, 
NICO is ideally positioned as a fully vertically 
integrated North American source with supply 
chain transparency and custody control of 
metals from ore right through to the production 
of value add battery chemicals. 
 
CR: How critical do you think it is that a secure 
supply of cobalt needs to be located in North 
America? 
 
RG: Diversifying the supply chain with the 
addition of new cobalt chemical sources from 
North America will provide the stability required 
by the electronics and automotive industries 
to see the continued expansion of vehicle 
electrification underway. Irrespective of the 
supply chain concerns, new deposits will be 
required just to satisfy the growth in demand.  
A historical ~6% CAGR of a greater than 
100,000tpa cobalt market implies more than 
6,000 new tones of production will be required 
just to satisfy the growth next year.  That is 
equivalent to more than three NICO’s per year.  

Any disruption of supply from the DRC would 
be a serious problem for the lithium-ion battery 
industry.  Additionally, with 85% of cobalt 
supply produced as a by-product of copper or 
nickel mining, new deposits independent of 
these metals will be required. 
 
 
Robin Goad is the President and CEO of Fortune 
Minerals Limited

prices fort cobalt and gold, Fortune engaged 
PwC to arrange the Project Financing for NICO 
in anticipation of the strong interest from cobalt 
users.

CR: What is your expected production cost? 
Will this allow you to compete with Chinese 
refiners? 
 
RG: At the base case assumptions in our 2014 
Feasibility Study, our cash cost for cobalt net 
of credits from the other metals is negative 
US$5.03/lb (US$11,100/tonne).  NICO will 
also benefit for lower transportation costs to 
North American consumers and come with 
transparent custody of raw material from the 
NICO mine in Canada’s Northwest Territories 
to the final chemical products produced at our 
proposed refinery in Saskatchewan.
 
CR: With responsible sourcing issue on the rise 
for end users of cobalt and political problems 
in the Democratic Republic of Congo (DRC) 
have you seen increased interest from those 
concerned over ethical and reliable supply? 

Fortune Minerals

CGi of Fortune’s 
cobalt expansion 
plans in 
Northwest 
Territories and 
Saskatchewan 
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In 1939, Standard Oil discovered the world’s largest oil deposit in 
the Saudi Arabian desert. At the time it was described as the “single 
greatest prize in all history”.
Nearly 80 years later, as energy, automotive and technology 
industries converge, Gianni Kovacevic looks at the potential for this 
discovery to be eclipsed.

THE GREATEST  
PRIZE of ALL 2.0
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could easily navigate their daily activities 
using today’s EV technology.

There are other big developments for 
consumers and industry alike to consider. Big 
Auto is well aware that Big Tech is encroaching 
on their territory. There are other pressures, 
such as mandated efficiency standards, and 
the stark reality that millennials around 
the world are no longer lining up to obtain 
their drivers licence. These many factors are 
collectively working like a pincer to capsize 
the entire automotive industry. Chrysler’s 
charismatic former CEO, Lee Iacocca, once 
said, “lead, follow or get out of the way.”

The fourteen companies that make-up Big 
Auto control 54 major automobile brands and 
they have indeed chosen to lead and follow. 
By the model year 2020, almost all of them 
will have some offering for consumers in the 
full-electric space. By 2025 the offering could 
be a staggering surprise for even the most 
optimistic EV proponent. Why? The consumer 
effect.

If we can accept that most of society 
has yet to actually experience a well made 
electric car, can we acknowledge that as it 
accelerates, consumer behaviour should force 
the direction that the automotive industry 
will take? Until now, the Tesla brand has been 
the market leader and unless someone is 
in that price segment, or, has a friend who 
owns one, they would not have witnessed the 
convenience, comfort and cool factor that EV’s 
provide.

Let us look at the probabilities when in 
the not-so-distant future, two suburban 
neighbours purchase two similar automobiles 
- a mid-sized EV and a comparable internal 
combustion engine (ICE). Admittedly, the EV 
will likely have a larger price tag. However, 
there is a difference between “price” and 
“cost” as every Zig Ziglar fan would know. 
Future maintenance obligations with EV’s are 
negligible as there are few fail points and a 
limited number of moving parts to service 
in the electric drive train compared to the 
hundreds of moving parts in an ICE. I do not 
have the courage to guess what the resale 
value will be on an ever-increasing fleet of 
global EV’s. I can, however, strongly suggest 
that there should be robust demand for these 
technologically advanced cars, especially as 
they become more available, recognised as 
more reliable and inevitably more desirable. 
Not to mention the savings in fuelling an EV 

n the mid-1930s Standard Oil of 
California had won the right to explore 
and drill for oil in the Saudi Arabian 
desert by paying the hefty sum of 
$275,000. The more Middle East 
dominant British had declined the 

opportunity, citing there was no oil to be 
found.  As it would turn out, a tremendous 
amount of oil was discovered. So in March 
of 1939 Harold Ickes, the US Secretary of 
the Interior, dispatched Everette DeGolyer, 
America’s foremost geologist, to assess the 
discovery and provide a detailed report as to 
the potential of the new discovery. It would 
not be necessary, for the message back to 
the United States would not need pages of 
details, rather, DeGolyer and his team would 
proclaim, “the oil in this region was the single 
greatest prize in all history.” 

If the discovery of hundreds of billions of 
barrels of oil could be the preeminent single 
thing ever discovered, what then, could ever 
eclipse it? Rendering a goodly portion of the 
remaining oil redundant. 

In a recent declaration, British Petroleum 
estimated that there are 2.6 Trillion barrels 
of recoverable oil using current technology. 
They went on to suggest that this was 
more than twice the cumulative global oil 
demand to 2050 under most scenarios. 
Scenarios? Perhaps the biggest  issue with 
prognosticators, especially the ones who 
live in StaticVille, is in their attempt to make 
guesses about products that have yet to be 
invented. 

The accelerated adoption of electric 
vehicles (EV’s) will increasingly be led by 
consumers with their natural desire to want to 
own the best available form of transportation. 
Yet, most of society, including a gaggle of 
forecasters, continue to assume that a broad 
offering when it comes to EV’s is something 
that will occur in the distant future. 

In a 2016 study, Massachusetts Institute 
of Technology (M.I.T.) asked a large sample 
of people if they could, or would, switch to 
driving a full-electric car. As one might expect, 
the vast majority of respondents answered 
“no” applying all the well-publicised rational. 
“Range anxiety.” “Lack of charging stations.” 
“Cost.”, “Reliability.” “Inconvenience,” and the 
like. What most people did not realise, is that 
the same study monitored their movements 
through the GPS in their smart phone. It 
turned out that 87% of those questioned 

I Big oil and Big Auto are 
increasingly subordinate to 
Big Tech

 
 “
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consumes diesel fuel, would be in the back-up 
to the back-up in the local hospital electricity 
generator. These islands have no interest to 
import oil products. Out of nowhere, and due 
to overwhelming technological progress, 
places all over the world can begin to 
implement the strategies to wean themselves 
off of inconvenience (fossil fuels) and towards 
self-sufficiency (modern electrical systems).

So imagine for just a moment the gravity 
of what Tesla demonstrated with the solar 
roof, back-up battery system and electric 
transportation. Is this not the greatest prize in 
all history version 2.0? The average consumer 
does not need to buy oil, what they need is 
transportation. The average institution or 
business does not need to buy thermal coal, 
what they need is electrical energy. 

The current state of energy transitions is 
usually presented in pessimistic or overly 
optimistic perspectives. This article aims 
to circumvent both views and focus on 
common sense. Attempting to adjust an 
established opinion, especially those who are 
considered “thought leaders” on the subject, 
is challenging exercise. Don Coxe, the brilliant 
Economic Historian from Chicago has often 

over hundreds of thousands of kilometres.
Incumbent automotive manufacturers that 

continue to make undesirable products could 
literally be subjecting their entire business 
to hostile activity, not from their peer group, 
rather from Big Tech. As they strive to remain 
current they are already shifting their EV 
product pipeline into high gear. Volkswagen 
has suggested that 10% of sales will be full 
electric by 2025. What happens when they 
discover that the greatest consumer demand, 
for new and used vehicles, is coming from 
their EV offering?

On November 18, 2016, when Elon Musk 
demonstrated the solar roof was in my 
opinion the updated version of The Greatest 
Prize In All History. Tesla’s merger with Solar 
City had created many negative page-one 
headlines, yet it was approved by an 85% 
margin. Pundits dismiss the novelty. Analysts 
say the economics do not work. Incumbents, 
there are more than a few that are profoundly 
disrupted by the circuit Musk demonstrated, 
are brushing the whole episode off to the 
side-lines of science fiction.

It does indeed come down to novelty, 
economics and science fiction. The future is 
now. Over five million roofs are constructed or 
renovated new each year in The United States. 
The basic idea that Tesla is trying to articulate 
to consumers and investors alike, is that it is 
possible for a residence or business to become 
energy self-sufficient, today. Obviously to 
install a solar roof, a  back-up battery and 
purchase a brand new Tesla Model S is not 
for every consumer, today.  But the train of 
thinking that believes it will never reach the 
mainstream is only for those who wish to 
remain in StaticVille. Fortunately, for all of 
humanity there is an army of people around 
the world who live in ProgressVille.

Six years ago, there was no Tesla Model S. 
The efficiency of solar panels was just turning 
the commercially viable corner. The shale oil 
renaissance had just begun. Back-up battery 
systems were R&D projects (they still are). 
Investors thought of green energy projects 
as white elephants. Islands around the world 
could never imagine that they could one day 
be energy self-sufficient.

The tiny French island of Saint Barthelemy 
generates electricity using diesel fuel - most 
islands do. It is now possible for places like 
St. Barths to implement medium term plans 
where the only place on the island that 

Tesla's development of its stationary 
storage battery systems and its solar 
panel roof have ensured it is on the 
forefront energy industry's innovation 

C
redit: Tesla
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said, “those that know it the best, love it the 
least, because they have been disappointed 
the most.”   

If oil and thermal coil are longer term losers 
in this shift, what then, is on the winning side 
of the ledger? 

Copper, lithium, nickel, cobalt. Electrical 
engineering, design & manufacturing. 
Enterprises that embrace the inevitable pivot 
and governments and societies that wish to 
participate. More than anything else it will be 
the consumer that benefits most.

The greener and cleaner that energy is 
generated, transferred and utilised, the more 
that is demanded of copper. The old thinking 
was to understand how much installed copper 
is required in an advanced economy. The basic 
answer is between 550 and 650 pounds of 
copper per capita in advanced economies, 
like, The US, Japan and South Korea. China, 
a country that is amazingly still developing, 
is only at about 150 pounds of copper per 
capita. That is the old way of simplifying 
copper usage. 

There is a new invisible hand in copper 
markets. Those that mine, fabricate or invest 
in this irreplaceable commodity need to 
comprehend that they are in the energy 
business. In the run-up to the so-called 
commodity super-cycle that took place in 
the early 2000s the invisible hand was the 
awakening of the Chinese Dragon. Few saw it 
coming, including the likes of Phelps Dodge 
who hedged their future away at 0.85 cents 
and $1.25 per pound of copper - only to see 
it eclipse $4.00 per pound in 2007. We recall 
another story where some senior copper 
mining executives walked out in disgust 
during a Don Coxe presentation in 2005. He 
was suggesting that China would be their 
largest customer in the not so distant future. 
Insider trading data would later show that 
these same executives would sell their option 
packages into a rising tide as their company’s 
stock prices started to climb. If they would 
have only waited they would have become 
fabulously wealthy, instead they went into 
quiet retirement having witnessed too much 
disappointment during three decades of bulk 
commodity bear markets.

To fully appreciate the current pivot in 
energy markets one needs to be a well versed 
oil analyst. You should also be familiar in 
big power systems, meaning you know not 
only the statistics but are also familiar with 

what these things look like if you were to cut 
them in half. And finally, to comprehend the 
profundity of the changing energy markets, 
you need to know the building blocks that 
actually make the entire process possible. 

The average electric vehicle has 100 
kilograms of copper. When a 200 MW wind 
farm is constructed, it requires on average 
5 tonnes of copper per MW whereas 
conventional power generation - thermal 
coal, natural gas, nuclear - requires 1 tonne 
per MW. The average American household has 
~400 pounds of copper - that has remained 
unusually static for decades. So what happens 
in the house where Musk did his solar roof 
demonstration. The exact maths have yet to 
be completed, yet a pencil and paper are not 
essential for a basic understanding. Between 
the home, solar roof, batteries and one EV, 
there would easily be in excess of 1,000 
pounds of copper in energy self-sufficient 
dwellings. The potential for copper is mind 
boggling.

The take away from all this storytelling 
should be the consumer is calling the 
shots. Big Oil and Big Auto are increasingly 
subordinate to Big Tech. The cognoscenti 
in the incumbent energy mix are totally 
disillusioned on the shifts underway. The 
building blocks of what makes energy 
possible will have winners and losers, 
however, it is possible for the colossal shift to 
occur.  And finally, what Elon Musk and Tesla 
have kick-started for mankind is truly, one of 
the greatest prizes in all history.
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So imagine what Tesla 
demonstrated with the solar 
roof, back-up battery system 
and electric transportation. Is 
this not the greatest prize in 
all history version 2.0?

 
 “

Contributor: Gianni Kovacevic, globally 
respected speaker and author on green 
energy metals including the new book: My 
Electrician Drives a Porche: Profiting from 
the largest Migration in History, available on 
Amazon. 
He is also Chairman of Copperbank, Canada. 
More at: www.kovacevic.com
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tesla

expanded Gigafactory gives tesla  
raw material perspective

By simon moores 
Tesla opened its Gigafactory in 
Q3 to the surprising, if casual, 
announcement by Elon Musk that 
the Gigafactory will be three times 
the original 50GWh planned capacity.

The company revealed that the 
lithium ion battery plant, through its 
dense layout which was designed 
through Computer Aided Design, 
has allowed it to significantly boost 
capacity by three times to 150GWh in 
the same space and within the same 
$5bn budget. 

To make matters more challenging 
for its supply chain, Tesla expects 
to have 50GWh worth of operating 
capacity by 2018 – 35GWh of which 
is anticipated to be from cells made 
in the Nevada-based facility while the 
remainder from its supply deal with 
Panasonic for cells made in Japan 
and China. 

The real concern now is whether 
there will be enough raw material to 
fuel not only a 150GWh Gigafactory 
but also the major growth that is 
being seen in China where at least 
7 lithium ion megafactories are 
being built by the majors including: 
Samsung SDI, ATL, and Tianjin Lishen. 

The answer is no.
At three times the size, Tesla will 

need to source 110,000 tpa of coated 
spherical graphite (242,000 tonnes of 
flake concentrate), 75,000 tonnes of 
lithium hydroxide, and 21,000 tonnes 
of cobalt. These are astonishing 
volumes, not only because they are 
for one customer, but because they 
will completely reshape battery raw 
material industries.

The company said they will be 
at 50GWh capacity by 2018, but in 
simple terms their suppliers will not 

be able meet this demand in such a 
short space of time which will slow 
the Gigafactory’s ramp up. 

Over a 5-7 year period there is little 
doubt that the investment presently 
being seen into graphite and lithium 
will result in the additional supply 
needed – both in terms of existing 
producers expansions and new 
greenfield operations.

Raw material impact
But major questions remain 

over whether this material will be 
available for the capacity expansion 
due to hit the market in the next 1-2 
years.

Huge capacity expansions will be 
needed to take the carbon anode 
industry from 80,000 tonnes last year 
to the 300,000 to 400,000 tonnes 
needed by 2021.

The majority of these expansions 
are expected to come from flake 
graphite miners and spherical 

processing companies rather than 
synthetic graphite producers which 
are simply not installing the required 
additional capacity due to higher 
costs and risk of a lower cost material 
on the market. 

Meanwhile, lithium continues 
to be in shortage and prices, while 
recently softening in China, remain at 
levels up 3 times higher than at the 
start of 2015.

New mines are being planned 
and significant lithium hydroxide 
expansions are announced – 
especially by Albemarle in Australia 
and China and FMC Lithium in 
Argentina – there remains little 
doubt that the supply and demand 
balance will remain tight over the 
next four years simply through a lack 
of raw material. 

When Tesla revealed the 
Gigafactory plan to build half a 
million vehicles a year, it raised a 
number of eyebrows because many 
people struggled to believe anyone 
could sell that many electric cars 
each year before 2020.

Today, with Model 3 pre-orders 
over 400,000 and Tesla Energy’s 
home and commercial battery 
packs to be integrated into the 
solar powered source acquired via 
SolarCity, the company’s biggest 
worry must now be (besides the 
$1.1bn cash it will need in Q3) on 
whether there will be enough supply 
of the vital ingredients that will allow 
it to change the world.

Because at the moment there is 
not enough capacity in the market 
nor is there enough in the pipeline of 
projects expected on-stream in the 
next 5 years.

the potential for a lithium ion battery plant that is three times the original intended size 
highlights raw material supply and demand disparity

tesla’s Gigafactory 1 Grand opening invite
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RECyClINg 
lItHIuM IoN
Battery recycling is one of the industry’s biggest success stories. 
Lead acid has led the way in collection methods with over 99% of all batteries 
produced being recycled. 
Despite being in our phones and laptops for 25 years, lithium ion is yet to find 
a favoured recycling method, chemistry or collection system to follow in lead 
acid’s footsteps. 
With EV production surging, the race is on to find a common way to recycle 
these as Hans eric Melin explores 
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1. Volumes of batteries that will enter the  
 market 
2. Volumes of batteries that will be end- 
 of-life
3. Efficiency and capacity of the recycling  
 processes 

While the first factor is independent, the 
second and third are highly dependable on 
each other. 

In the case of lead, increasing demand for 
car batteries supports collection networks and 
establishes an almost risk-free environment 
for the industry. This is an ideal situation for 
those investing in new technologies and 
almost guarantees a profitable business. 

For most other battery chemistries its 
different. 

Their complexity requires advanced and 
capital intensive technology while the fast 
technical development of the products causes 
uncertainty for both the future material input 
and the demand of the final product. 

For rechargeable batteries, the 
development has been extreme. 

In less than 20 years the electric vehicle 
battery has moved from lead, to nickel 
metal hydride, to a wide array of lithium-ion 
chemistries. Power tools, laptops and mobile 
phones share the same development. 

The first lithium-ion battery was 
commercialised in 1991. 

Ten years later, nearly all mobile phones 
and laptop computers were powered by this 
chemistry.  

In 2004, a lithium-ion battery was used 
in an electric vehicle for the first time when 
Volvo launched their all-electric concept 3CC, 
using 3000 lithium cobalt oxide 18650 cells. 
In 2009, Tesla’s Roadster, the first commercial 
vehicle to use lithium-ion batteries, debuted 
using the same cells. 

Since then, over 2m cars with lithium-ion 
batteries have been sold.

It is not only mobile technology and 
vehicles that have embraced lithium-ion. 

The falling cost of lithium-ion production 
and its high energy density have sparked new 
uses including electric bikes, scooters, drones, 
and autonomous robots. 

Stationary energy storage is the most recent 
application and, potentially, the industry’s 
most significant. 

This rapid development means that 
lithium-ion will be the first battery technology 

hen assessing the future 
demand for critical battery 
materials, one often 
discussed factor is how 
many of the metals that 
can be recycled.

Ideally an increasing amount of cathode 
and anode material would come from spent 
batteries which would take care of the 
problem with disposal, and decrease the need 
for costly production of virgin metals.

The primary question is: how big an impact 
might recycling have? And the most common 
follow up question: is it technically possible?

Battery recycling has already a fairly long 
history.

Recycling of lead-acid batteries has been 
around as long as the batteries themselves. 
With easy handling, little need for pre-
processing and steady demand for the metal, 
recovery of the minerals and metals that make 
a battery has always been an integrated part 
of the lead value chain.

Recycling of household batteries and 
industrial batteries such as nickel cadmium 
started in the 1980s due to concerns about 
their toxicity and has been designed to keep 
these hazardous substances from ending up in 
the environment.

Today the battery recycling industry is 
highly professionalised with several growing 
companies using many sophisticated methods 
for sorting and processing many battery types. 

But in the wake of an ever increasing stream 
of lithium-ion batteries, there are concerns 
recycling them will not be as efficient as its 
lead acid counterpart. And the environmental 
implications, just because of the enormous 
volume, would be much bigger than in the 
case of chemistries such as nickel cadmium 
and nickel metal-hydride.

EVs’ Achilles heel?
Is lack of recycling the Achilles heal that 
might limit the success of the latest battery 
technology?

The short answer is no. 
There are no lack of possibilities to recycle 

lithium-ion batteries as thousands of tonnes 
of these battery chemistries are recycled every 
year. 

To understand how much of recycled 
material that may enter the supply chain, we 
need to consider three important factors:

W NuMBERS
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Cobalt is the undisputed 
driver of the prices in 
lithium-ion recycling

 
 “

▲

Battery recycling 

used for two years. 
Therefore, in terms of what is available 

for recycling, we only expect the larger EV 
batteries to outweigh mobile device batteries 
from 2023 onwards. 

The ideal recycling product is a consistent 
one that can be organized into streams 
and those that have similar, high value raw 
materials that are easy to separate. 

The benefits of recycling lead batteries 
are clear: they are abundant and there are 
widespread common recycling methods. 

Lithium-ion batteries have many formats, 
are small and often mixed with other batteries 
and requires a sophisticated process to 
separate the different elements in the battery. 

Also, the main recoverable metals in the 
battery, copper, nickel, aluminium, cobalt, 
and lithium, have suffered from long term low 
prices. 

The result is that the cost for recycling 
is higher than the ultimate yield from the 
material. If these batteries through a recycling 
facility, they are then hit by regulations that 
means somebody is paying for the cost. In EU 
this is regulated in its Battery Directive. 

According to this directive, all member 
countries must ensure they have recycling 
systems that will collect at least 45% of all 
portable batteries.

In 2014, the amount of portable batteries 
available for recycling was 200,000 tonnes.  
However, EU members only managed to 
collect only 80,000 tonnes. 

The differences between these member 
states were huge. 

Of the batteries put on the market around 
20,000 tonnes were lithium-ion. With an 
average collection rate of 35% that means that 
not more than 10,000 tonnes of lithium-ion 
batteries were collected. 

Still the European numbers were world 
class. 

In the US, a little more than 1,000 tonnes of 
portable lithium-ion were collected through 
the industry’s leaders. With companies 
sending batteries directly to recyclers this 
number is most probably closer to 2,000 
tonnes.  

All in all, this means that less than 20,000 
tonnes of lithium-ion batteries were collected 
in 2014 in Europe and North America. This 
number will increase due to increased sales 
of batteries and the continuous efforts to 
improve collection in North America and in EU. 

to challenge lead acid in terms of installed 
capacity. 

Compared to nickel cadmium and nickel 
metal hydride, lithium-ion outperformed 
these chemistries in the early 2000s. Between 
2001 and 2015 the global lithium-ion battery 
market went from grew from under $2bn to 
over $15bn in annual sales.

target: 2023 
Still the market is in its infancy. 

Until 2010, it was completely dominated by 
mobile phones, laptops and camcorders. 

In the early 2010s, batteries in tablets 
helped to push the consumer electronics 
category further but from 2014 the category 
seems to have plateaued. Instead the growth 
is now seen in electrical vehicles, e-bikes and 
stationary energy storage systems.

This means that end-of-life batteries 
available for recycling are coming from small 
scale, mobile technology – a trend that will 
continue for another 5 years. These batteries 
also have a shorter lifecycle than those used 
in storage systems. 

While batteries in electric vehicles are 
expected to be good for at least eight years 
the average life of cell phone and laptop 
batteries is four years and only likely to be 
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But still, there is no doubt growth in 
collection and sustained progress on this front 
has been slow.

Instead the big change will be caused by 
lithium ion batteries used in pure EVs such as 
Tesla’s forthcoming Model 3 and Chevrolet’s 
Bolt. 

This is not only because of the higher 
volume of batteries being put on the market 
but also due to significant improvements on 
collection. 

Even if the regulations differ around the 
world, the very nature of these batteries and 
how they are dealt with makes recycling one 
of the few sensible end-of-life options for a 
battery. 

The risk that we will see illegal warehouses 
packed with scrapped electric car batteries, 
like in the past with spent TV sets, is very small 
as producers of these new vehicles care very 
much about their reputation.  

It is the same ethos for batteries used  
for stationary energy storage and backup 
power.

As a result, the collection curve for lithium-
ion batteries will sharply increase in the next 
ten years. And not only because of more 
batteries being available, but because that 
more will in fact be brought in for treatment. 
But does this matter? 

Will there be methods capable of bringing 
the material in the batteries back to what it 
once was?

Mainstream recycling methods 
Today, there are a handful of treatment 
options for lithium-ion batteries on each 
continent. 

From large metal refiners that use the whole 
battery as a feedstock to more specialised 
plants that normally treat the batteries similar 
to nickel metal hydride and nickel cadmium 
batteries.

The methods used can be divided into the 
following main categories. 

Pyrometallurgical treatment: The batteries 
are placed in a furnace and treated thermally. 

The electrolyte and plastic supplies some 
energy to the process as burns, while the 
valuable materials are reduced to an alloy. 
The remaining metals, including the lithium, 
covert into a slag. The metals in the alloys can 
then be separated through leaching.

Mechanical treatment: The batteries are first 

crushed or shredded. Then several mechanical 
steps like sifting and shaking are used to 
separate the constituent metals.

Hydrometallurgical treatment: The batteries 
are first going through a mechanical pre-
treatment which is followed by a chemical 
separation in large liquid baths.

In many cases, these techniques are 
combined and these processes are likely to be 
performed by many different companies in 
the value chain.

Portable batteries can be sent into either 
a furnace or mechanically treated, while 
batteries from EVs and energy storage 
installations needs to be disassembled before 
treatment. 

These batteries are arranged into packs 
which are made up by a number of modules 

▲

today, lithium is not 
recovered in any of the 
available recycling  
processes
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with the cells in both parallel and series. 
For most processes the batteries have to be 
dismantled down to cell level while some 
recyclers can accept complete modules. 

The disassembly process is very labour 
intensive and adds significant cost to 
recycling.

The efficiency of the processes and how 
much of the material can be recycled varies a 
lot and is debated in the industry. This is due 
to the complexity and the economical aspects 
of battery recycling. 

The rapid development in battery 
technology has produced several different 
combinations of cathode and anode materials. 
For a recycler, the difference in value can be 
more than double between the least and most 
valuable material composition in a cell. 

Cobalt dictates 
The main differentiator is cobalt. 

With its price worth between four and 
twelve times that of copper and nickel, cobalt 
is the undisputed economic driver of lithium-
ion recycling.

The first cathode chemistry that was used 
in lithium-ion batteries (lithium cobalt oxide), 
still dominates the market and has a large 
amount of cobalt inside, sometimes as much 
as 20%. 

This means that more than 80% of the 
material value in the cell comes from cobalt. 

Nickel Cobalt Manganese (NMC) and Nickel 
Cobalt Aluminum (NCA) contains cobalt, 
normally up to 8-9% which means more than 
70% of the value is cobalt. 

However, in a lithium manganese oxide 

▲

Battery recycling 

Nissan's lEAf has been on the market 
for 7 years. Its lithium ion battery pack 
is the most commonly recycled large 
capacity EV battery

C
redit: N

issan 
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Battery recycling 

battery (LMO) and lithium iron phosphate 
(LFP), the amount of cobalt is zero. That 
changes everything and there is no economic 
benefit to recycle these chemistries. Instead 
these batteries are used as feedstock in other 
processes such as in steel mills. 

Today, lithium is not recovered in any of the 
available processes and a common perception 
is that this is because of technical hurdles. 

However, it is really about economics, and 
most of all, volume. 

The amount of lithium in any lithium-ion 
battery is rarely more than 2%. And with 
a price on par with copper it is simply not 
possible to justify a separate process for the 
lithium at today’s volumes.

That does not mean it is impossible to 
recycle lithium. 

A large number of companies and research 
teams have come up with several potential 
processes but it all comes down to the 
numbers. 

Although the production of lithium-ion 
batteries today is at a record high, it will take 
many years until this generates significant 
volumes of end-of-life batteries. 

If the collection numbers of portable 
batteries do not improve, the sheer theoretical 
amount of lithium that could be recovered 
from end-of-life cars and electronics in 2023 
will be 4,000 tonnes worldwide. 

Of these batteries as much as 25% are 
expected to come from EVs from the early 
market leaders of Nissan, Renault and 
Chevrolet which all use either manganese 
spinel (LMO) cathodes or a combination of 
spinel and nickel manganese cobalt. 

As the cobalt amount in these are so low, 
the risk is high that these batteries will go into 
processes that makes it impossible to recover 
the lithium. That would make the number 
even smaller.

Another factor that might have an effect 
on the end-of-life streams is the concept of 
second life. 

Many lithium-ion batteries that enter the 
recycling facilities today are still good for use. 

Often, like in the case for backup batteries, 
they might not have been used at all. But even 
batteries from EVs are expected to have at 
least 80% of their capacity remaining when 
they are considered end-of-life. 

When facing a cost for recycling, which is 
the case for LFP and LMO, the potential to 
generate revenues from further use might 

be very attractive, given there are efficient 
procedures available. 

Several projects have been set up to 
prove the potential of using EV batteries in 
stationary storage systems or to use cells 
from consumer products for mobile power 
solutions such as power banks. 

Even though these batteries will still be 
recycled in the end, it will further delay the 
rise of recycled materials.

There is little doubt that the future is bright 
for the lithium ion battery recycling industry 
with phenomenal growth expected from 2020 
onwards. Every year into the new decade, 
annual volume growth of available lithium 
ion batteries for recycling will range from 15% 
to 30%.  

However, even in the most ambitious cases 
where collection rates are high and recycling 
is optimised, the amount of lithium and cobalt 
that is recycled will be minimal compared to 
the overall size of these mineral markets. 

For companies with innovative processes 
and smart collection systems, however, this 
will still translate to very good business. 

CONTRIBUTOR: 
Hans Eric Melin is a globally respected 
battery recycling expert that has worked at 
a number of companies active in the field 
including Optisort, Refind, and Battery 
Solutions.

▲

RECyClINg RAtES 

Source: Argonne National Laboratory
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The Nevada desert, where Tesla is 
building its first Gigafactory. it is 
not likely to be its last

While the Tesla Gigafactory is not yet close to its designed capacity, 
Elon Musk is already planning his second, third and fourth lithium 
ion battery plants. Simon Moores & Caspar Rawles look at potential 
locations for a new generation of battery megafactories.
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zero for the traditional energy markets and 
the now (completely) antiquated thinking that 
coal equals American energy.

Championed by former US Senator and 
now US Attorney General Jeff Sessions, 
Alabama was one of President Trump's biggest 
supporters, but it is also one of the most 
economically depressed states in the nation. 

Although the state has done a outstanding 
job in recent years of attracting major 
aerospace, automotive and advanced materials 
manufacturers to establish plants in the 
state, one could easily argue that the state 
represents an outstanding opportunity for 
Tesla Motors to demonstrate that American 
‘green’ energy equates to American job growth 
(and a new, but major business/industry with 
significant long-term growth potential) — 
right in the heart of Trump country. 

Alabama is already becoming a major US 
vehicle manufacturing hub with Mercedes-
Benz, Honda, Toyota and Hyundai having 
assembly plants in the ‘Heart of Dixie’. In 2016, 
for the second straight year, these Alabama 
automakers produced more than one million 
cars and light trucks, and set a record annual 
production tally. Toyota, Honda and Hyundai 
also produced nearly 1.7 million engines in 
2016, another sign of the sector’s strength in 
the state. 

The output of Alabama’s auto industry is 
a powerful driver of economic growth for 
the state. Vehicles have become Alabama’s 
number-one export, with shipments to more 
than 85 nations around the world every year. 
In 2016, exports of Alabama-made vehicles 
and parts topped a record $9 billion, led by 
shipments to China, Germany, and Canada.

If Musk and Tesla selected Alabama for the 
next Gigafactory, Trump and the southern 
conservative republicans would have to 
concede that the green-energy industry 
can indeed create meaningful, long-term 
American manufacturing (and mining) jobs.  

Given Alabama’s status as a poor state, it 
is in a strong position to provide significant 
economic/tax incentives to entice Tesla. The 
potential economic benefits to the state and 
its constituents are simply to important. 

Alabama Power, one of the more 
progressive, forward-thinking entities in the 
state and a major generator of electricity 
(owned by the Southern Company, one of 
the nation's largest generators of electricity) 
has been quite vocal in its desire to create a 

esla’s financial results released 
in Q1 not only outlined a strong 
2016 for the clean energy 
crusader but also hinted at 
significant future infrastructure 
expansions putting further strain 

on already stretched raw material markets.
In short, CEO, Elon Musk is not only 

planning one new Gigafactory – a lithium ion 
battery megafactory 35GWh in capacity – but 
three. 

The markets should now be used to Elon 
Musk’s bold forecasts, but even for him this 
was some declaration. 

“Later this year, we expect to finalise 
locations for Gigafactories 3, 4 and possibly 
5. Gigafactory 2 is the Tesla solar plant in New 
York,” Musk explained. 

In January, production of Tesla’s new 2170 
cell – which will be used as the basis for its 
new mass market Model 3 EV – started at 
Gigafactory 1 in Nevada and despite the plant 
not yet being fully completed, Tesla is already 
looking to secure the locations for future 
plants by the end of 2017.

A potential for three additional 
Gigafactories for what Benchmark Mineral 
Intelligence believes would be for post-2020 
would have an even bigger impact for the raw 
materials markets that will fuel these plants.

The Gigafactory 1 is expected to require 
over 5,000 tonnes of cobalt, 28,000 tonnes 
of lithium hydroxide and 42,000 tonnes 
of graphite anode material every year at a 
35GWh capacity of new cell production.

Three new Gigafactories, alongside an 
additional 15 megafactories that Benchmark is 
tracking globally, is create a new blueprint for 
the global wave of auto electronification. 

Here, Benchmark looks at potential 
locations for Tesla’s future Gigafactories. 

n noRTh AMERiCA 
AlAbAMA

Alabama was originally touted as being in 
the running for the original Tesla Gigafactory, 
before it was reduced to a final four, and 
was one of the strongest states in terms of 
political support. 

Here Ty Dinwoodie, Executive Vice President 
of Alabama Graphite explains to Benchmark 
Mineral Intelligence the state’s position in 
bidding for the next battery megafactory:   

“The State of Alabama represents ground-

T
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▲

TESlA'S nEXT GiGAFACToRy

ARizonA 

Arizona has long been in competition with 
Texas on many fronts with the battle for 
Gigafactory 1 being just one of the latest 
duels. 

Arizona, the state that is sandwiched 
between California and New Mexico, has 
been attempting to lure Silicon Valley’s finest 
companies to set up offices over the border 
for many years. 

The battle to lure Gigafactory 1 was no 
different. 

"We lost Apple to Austin and got them 
the second time around," said Barry Broome, 
president and CEO of the Greater Phoenix 

battery-manufacturing hub within Alabama 
and was one of the biggest supporters behind 
the original Tesla Gigafactory being located in 
Alabama. Alabama Power has already begun 
partnering on solar projects and other green-
energy initiatives. 

But what may of be interest to Tesla is 
Alabama’s proximity to domestic raw material 
supply chain: Alabama Graphite’s Coosa 
Graphite Project in central Alabama, but the 
southern Appalachians are also home to 
lithium, cobalt and other battery materials. 
Alabama’s major international shipping port, 
the Port of Mobile, is one of the largest in the 
US, and the state has excellent rail/interstate 
access to the rest of the country.”
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 riGHT-To-worK sTATes

Us states which have a “right-to-work” laws means that 
employees do not have to join a union or be compelled 
to pay for any part of the cost of union representation. 
This could have a major bearing on a future Gigafactory 
location. 

right-to-work states
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Economic Council,explained to USA Today at 
the time the state was talking to Tesla. 

Arizona is still a strong option for any future 
Gigafactories, however. 

It is described as a “right-to-work” state 
which favours employers over unions. 

In short, “right-to-work” laws means 
employees in unionised workplaces may 
not be forced to join a union, or compelled 
to pay for any part of the cost of union 
representation.

Other states that follow these laws include: 
Alabama, Nevada, Texas, West Virgina and 
Kentucky. 

Arizona also has no corporate income tax 
and heavily favours incentives models for 
attracting business, known as among the most 
aggressive in the US. In the past, however, 
Arizona has struggled to compete with its 
more attractive neighbours of Nevada and 
Texas.

Any successful bid for the next Gigafactory 
will likely depend on Tesla’s failure to strike a 
deal with these states. 

CAliFoRniA

California has been home to most of Elon 
Musk’s new business ventures. 

Tesla is headquartered just outside of 

Silicon Valley city, Palo Alto, after purchasing 
the former HP offices in the mid-2000s. 
Manufacturing for the company is based 
about 2 hours drive around the San Francisco 
bay in a town called Fremont. 

While there has been expansions at these 
facilities since the early days of the Roadster, 
Tesla has explained that the main new 
manufacturing capacity is in Nevada. 

Space X is also located in the Los Angeles 
suburb, Hawthorne, where they also 
manufacturer reusable rockets of which the 
first successful return flight was at the end of 
March 2017. 

The Elon Musk and the California state 
government are well acquainted and the 
state is ideally suited to transport to the more 
affluent west coast of US and Canada and 
export to the Asia Pacific region.  

While any immediate Gigafactory in 
California is unlikely, it cannot be ruled out. 

nEvAdA

While Nevada is home to the world’s first 
Gigafactory that is yet to be fully complete, 
the chances of a second located adjacent to 
the present construction is still on the cards.  

The Gigafactory today looks like a mini-city, 
with close to 50% of construction completed 

▲

 A MULTi-GiGA worLD: views froM THe iNDepeNDeNTs  

bET on TEXAS And ChinA 
Sam Jaffe, Managing 
Director, Cairn Energy 
Research Advisors 
(Boulder, CO, US) 

1

Elon Musk is a maestro at getting what he wants from politicians. 
The most obvious method for winning political friends is to site the 
next Gigafactory at a location that is near to multiple state borders. 
Additionally, the location must be near a major rail line that is 
capable of extending to both the East and West US coasts. 

That narrows the search down to the border between Texas and New 
Mexico. 
It's also close enough to Arizona to impact jobs there. If I had to 
place poker chips on where the next one would go, I would put 
them somewhere near El Paso, Texas, which is a major rail centre and 
deeply in need of jobs. That area is also rich in wind and solar power 
assets, so it would be relatively cost-effective for the factory to be 
renewably powered.
I think that the Chinese location and partners has already been 
chosen and will be announced as part of the Model 3 reveal. The 
Shenzhen region is a good guess because most of the battery 
manufacturing is already done there.
Europe is difficult to determine because of the political ramifications 
of Brexit. 
If the EU stays together, then Eastern Europe would be a good bet 
due to lower labour costs. If not, then they might just choose the 
biggest target (Germany) and make their mark there. Or they might 
choose a country that doesn't have an incumbent automotive market 
to protect, such as Poland or Greece, that will offer better subsidies.

▲

if i had to place poker chips 
on where the next one would 
go... el paso, Texas

Sam Jaffe, MD, Cairn ERA 
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and an estimated 2,000 employees working 
there part or full time. 

The state has been very supportive to 
Tesla’s initial megastructure project and could 
receive $1.3bn in state subsidy over the next 
20 years. 

Employment in the state has suffered since 
the recession as major revenue streams such 
as tourism, gambling and mining dried up. 
While rates have been improving since 2010, 
the unemployment numbers are consistently 
higher than the national average. 

Initiatives such as the Gigafactory have 
become a very welcome boost to Nevada’s 
economy and have contributed to a new ten 
year low in unemployment in Q1 2017. 

In terms of energy costs, Nevada is one 
of the cheapest locations in the world let 
alone the US, sourcing power from hydro 
and natural gas while the prospect for stored 
solar power is significant – a reason why Tesla 
have adorned the roof of Gigafactory 1 with 
photovoltaic panels. 

Contrary to popular belief, Nevada’s small 
scale 6,000 tpa lithium carbonate equivalent 
production in Silver Peak (now owned and 
operated by Albemarle) and its resources in 
the same area, a four-hour drive north-west 
of Las Vegas, was not a contributing factor to 
locating in the state. 

TEXAS

A close second in the race for Gigafactory 1, 
Texas is now one of the front runners for a 
future Gigafactory. 

The Lone Star State is a logistical hub 
for both east and west coasts of North 
America and has some of the most extensive 
railroad networks in the country. It has an 
infrastructure of offering intermodal rail 
facilities allowing cargo to easily exchange 
between rail, sea freight and truck mainly – 
an infrastructure developed by a world class 
chemicals industry, the number one category 
of goods transported by the state. 

As a result, Texas is not short of skilled 
labour and has world leading universities in 
Houston and Austin. 

Logistical hubs of interest to Tesla would 
include El Paso, Amarillo, San Antonio and 
Houston. 

“Everyone’s gunning for them, and it will 
become a little bit of a beauty pageant,” said 
David Marquez, economic development 

director for Bexar County, San Antonio’s 
home region, about the previous Gigafactory 
‘competition’ in 2014. 

“Everyone’s scrubbing their databases to 
check for contacts they have, (and) it’s most 
important that you know somebody who 
knows somebody.”

“I’ve got my staff researching to try to see 
what’s in the pipeline, but every other major 
city and economic development group in 
Texas is doing the same thing,” he explained to 
the San Antonio Express News. 

TESlA'S nEXT GiGAFACToRy

TexAs rAiL HUBs
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n Texas’ railroad system is the second largest in the nation, with 47 freight railroad   
 operators carrying 7.7 million rail carloads (2010).
n With more than 14,361 miles of track, Texas’ railroad system maintains more rail miles  
 than any other state.
n Three of the country’s eight Class I railroads operate in Texas, including Union Pacific,  
 Kansas City Southern, and the Fort Worth-based BNSF Railway.
n In 2011, Texas was the entry point for 89% of all rail containers crossing into the US from  
 Mexico.
n Chemical products accounted for almost 39% of all rail freight originating in Texas in  
 2011, making it the top commodity sector for rail transport.

Source: Railroad Commission of Texas

▲

it’s most important that you 
know somebody who knows 
somebody

David Marquez, economic 
development director of Bexar 

County, Texas (San Antonio's county)
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 A MULTi-GiGA worLD: views froM THe iNDepeNDeNTs  

MUSk’S hi-TECh And  
indUSTRiAl diSConnECT  

Ed Niedermeyer, Leading 
Auto Analyst, Daily 
Kanban, Bloomberg View 
(Portland, OR, US)

2

I think the talk about multiple Gigafactories is yet another sign 
that Musk's high-tech background is liability as Tesla moves 
deeper into an industrial business. 
Profitability on the upside is important to any business, but in 
industrial manufacturing, the key to long-term success, is far more 
dependent on your ability to weather the down cycle. 
The leading killer of industrial manufacturing companies is 
overcapacity, which develops when over-optimistic demand 
estimates create overinvestment in underutilised production 
capacity. 
Perhaps the most important lesson that automakers have learned 
from the 2008-09 downturn is that it's far better to "leave money 
on the table" by stretching existing capacity as far as possible 
and trying to improve margins than it is to hastily invest in new 
capacity that can turn into a financial anchor in even a relatively 
brief downturn. 
By stretching existing capacity you may lose out on market share, 
revenue and stock price increases but you protect against crushing 
cash burn when the cycle turns down.
Musk, by contrast, comes from the tech sector where the 
conservative influence of overcapacity concerns is offset by the 
stock price advantages of hyping new production capacity. In 
effect, it appears that Musk is getting greedy on the upside which 
trades off with Tesla's ability to weather an inevitable downturn. 
Though the market for advanced lithium-ion batteries is likely to 
have considerable sustained upside for the foreseeable future, it is 
not immune to cyclical downturns... if not in battery or EV demand 
then possibly in vehicle demand more broadly. 
And certainly, Tesla is at risk from new competition, which it has 
never really faced before. 
Making the decision to dramatically increase capacity when 
vehicle demand is at the top of the cycle, when a macro 
downturn may be in the offing and when you have never faced 
real competition, raises severe downside risk if and when those 
conditions change.

As for locations, China is the obvious opportunity for Tesla but that 
brings with it all the issues involved with entering a strategically 
important Chinese economic sector. 
Tesla has not proven that it is able to find win-win scenarios that 
help Tesla and provide Chinese authorities with progress on  
their strategic goals, so it is difficult to expect such a development 
now. 
Competition in the Chinese battery sector is also stiff, both in 
terms of operations and of competition for upstream feedstocks. 
So while the greatest opportunities exist in China, they are 
matched by tough challenges. 
Europe has some potential as a battery production centre, 
considering the car market there is swinging heavily towards zero 
emissions options in the wake of the Dieselgate crisis, but there 
too competition is mounting while the usual labour cost issues 
and environmental controls remain a tough challenge. 
Outside of China and Europe, demand for the output of a local 
Gigafactory becomes even more tenuous, offsetting any local 
advantage in labour or feedstock costs. Until developing markets 
show more opportunity for electric cars, the logic of building a 
Gigafactory for regions like South America, South Asia, and Africa 
remains tortured.
I realise this is all a bit negative, but I really do believe that 
there is a fundamental mismatch between Musk's stock price-
related incentives (which encourage him to hype new production 
capacity) and the long-term incentives of the industrial 
manufacturing business, which incentivise a far more conservative 
approach. 
Until Tesla survives a significant macro- or auto-sector downturn, 
the risks Musk is playing with will continue to seem abstract, 
luring his company towards potential disaster. 
The part that I would need to understand better to become more 
supportive of his Gigafactory [plans] is how much opportunity 
there is to build a cost advantage by dramatically increasing 
production scale. 
My understanding is that batteries do not enjoy the same dramatic 
economies of scale that automobiles themselves do, so I am 
sceptical that several new Gigafactories will lower costs to the 
point where Tesla can significantly increase the market for its 
batteries. 
If in fact I am underestimating the cost improvements that such 
a ramp-up in scale can provide, then perhaps this strategy makes 
more sense than I see right now. 
That said, no amount of scale-related upside removes the 
fundamental risk involved with such massive investments in new 
production capacity without a clear demonstration of demand for 
the increased output. 
Given the macro environment and the "plateau" in the car market 
generally (not to mention the slowing of demand for Tesla's 
existing products), the timing for such a high-risk investment 
seems far from ideal.
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This is all despite the state-wide ban on 
direct sales of vehicles from a manufacturer 
to end user with consumers having to go 
through a dealer – something Tesla has 
vigorously challenged over the last year. 

If Texas has any chance of hosting the next 
Gigafactory, one would imagine they would 
need to change state regulation to allow Tesla 
to circumnavigate dealerships and sell direct 
to consumers. 

TRiSTATE

Elon Musk has specifically cited that that the 
Tristate area of the US could be an option for 
a future Gigafactory.  

“Something on a tristate border might 
work,” the CEO explained on Twitter. 

“[A] Gigafactory plus nearby supporting 
supply chain needs a very large workforce,” 
Musk added. 

Tristate is the colloquial term for three 
adjoining states. And while many immediate 
assumptions were that this could mean the 
New York- New Jersey- Connecticut apex, 

Musk’s response was to a question about West 
Virginia (WV). 

This could mean a Gigafactory further 
south than first thought at the WV-Ohio-
Pennsylvania borders.  

Either option is well positioned to 
serve the country’s affluent north east– a 
potential demand hotspot for future EVs. The 
international sea port connections on the east 
coast are also good with the Port of Baltimore 
and New York and New Jersey relatively close 
by should Tesla’s desire to export from the US. 

n EURopE 
UniTEd kinGdoM

The West Midlands – a region stretching in 
and around the UK’s second largest city of 
Birmingham –  is the country’s largest auto 
manufacturing base owing to production at 
three sites by Jaguar Land Rover Group (JLG): 
Castle Bromwich, Halewood and Solihull. 

In 2016, the company which is now owned 
by India’s Tata Group produced 544,401 
vehicles including the F-Type, F-Pace, Range ▲

 A MULTi-GiGA worLD: views froM THe iNDepeNDeNTs  

GivE MUSk CREdiT, bUT ThE 
ChAllEnGE iS yET To CoME  

Chris Berry, Founder, House 
Mountain Partners (New 
York, NY, US)

3

I have long maintained that you need a separate view of Tesla the 
stock versus Tesla the company. Given the poor financial performance 
of the company, the share price and company valuation seems to be 
disconnected from reality. 
I don't think it deserves a valuation near that of its competitors 
who are profitable enterprises with the benefit of scale and dealer 
networks.
I give Musk and the company a lot of credit, however, for how they're 

pushing the boundaries here and forcing change in the automotive 
and energy storage industries. As more entrants come into the space, 
innovation will be crucial and this is one area where Tesla has a head 
start.  
All focus on Tesla and their Gigafactory build out is misplaced 
when other companies like BYD or ATL have similar ambitions. I 
still maintain that security of supply will be the Achilles heel in this 
industrial shift.
I also think vertical integration in the battery space could be 
problematic. 
 The irony here is that once over a dozen factories are producing 
lithium ion batteries at scale, this is positive for consumers, but it's 
terrible for these battery manufacturers as there is very little "moat" 
or differentiation between lithium ion battery types.
As production from Tesla and the like ramp, you can expect lithium 
ion battery prices to continue their cost declines, compressing 
margins. Panasonic's mid-single digit operating margins are only the 
beginning. Battery producers will try and make up for these poor 
economics through leveraging economies of scale. 
Another concept to keep in mind as this build-out continues is known 
as the "Experience Curve". 
Essentially, at scale, your product costs fall dramatically and then 
level off as the benefits of scale diminish. Your fixed costs (production 
machinery) fall to a point and then your variable costs (raw materials) 
may or may not fall depending upon the broader market sentiment. 

▲
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Rover and Discovery models. 
Over the past 5 years, JLG has invested 

£12bn ($15bn) into new product innovation 
and capital expenditure and has doubled 
its workforce to 40,000 people. The strategy 
includes a heavy focus on pure electric 
vehicles as was seen at the launch of its new 
I-Pace concept model in November 2016, 
a Tesla Model S competitor with a 100kWh 
lithium ion battery pack. 

Production of the I-Pace is expected 
to begin in the UK in 2017 and with the 
company’s plans to use 100% renewable 
energy to make its vehicles, JLG and Tata 
Group’s activity in this region could be a 
decisive factor if any Tesla Gigafactory were to 
come to the UK. 

Sunderland, a northern city that was 
decimated by the decline of coal mining 
in 20th Century, is the second largest auto 
manufacturing base in the country with 
Nissan building over 507,000 LEAF, Juke, Note 
and Quashai vehicles there in 2016. 

The UK government have also shown they 
are not shy to do a deal. Nissan was one of the 
first corporations to sign a deal in a post Brexit 
UK to build two new models there. 

Most significantly, Sunderland has been 
constructing the battery packs for its LEAF 

range of vehicles being sold into Europe since 
2009. 

As a result, the Japanese manufacturer 
employs 7,000 people in the region – a similar 
size employer to a full scale Gigafactory 1 in 
Nevada. 

While Sunderland’s rejuvenation as a 
car manufacturing hub has been down to 
significant investment from Nissan, it is not 
the only potential location for a battery 
megafactory. 

Oxford is the UK’s third largest automotive 
hub in terms of number of vehicles 
manufactured with BMW’s Mini operation 
producing over 210,000 units in 2016. 

Nearby Swindon is home to Honda’s UK 
operation and was historically a significant 
manufacturer of cars. 

Formula 1 teams such as McLaren and 
Williams are also located in the region 
which has become a technical centre for the 
global auto sector –partnerships with local 
universities such as Oxford Brookes and 
Oxford University have helped. 

The UK is now a country in post-Brexit 
dealmaking mode and seeking to capitalise 
on a long history of automotive production. In 
2016, 80% of all vehicles produced in the UK 
were exported – an equivalent of 1.35m units 

Nissan's LeAf manufacturing facility in 
sunderland, UK

sunderland has been
constructing the battery 
packs for Nissan's LeAf
since 2009

 
 “
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– with the EU, US and China the top three 
customers. 

Any Gigafactory located in the country 
would no doubt be gifted with significant 
subsidy by the British Government. 

FRAnCE

Rumours were circulating around the industry 
that France made itself first in the queue for a 
new Gigafactory location following a visit to 
the Tesla Fremont Factory by the its Economy 
Minister, Michel Sapin, in Q1 2017. 

The majority of the country’s EV production 
is dominated by pure EVs – which have an 
80% share compared to PHEV’s 20% in Q4 
2016 – and by Renault’s Zoe, the country’s 
number one selling battery powered vehicle 
which is receiving a 41kWh upgrade in 2017 
adding to the 21kWh option at present. 

The Zoe is produced in Flins, a small 
town 40km from Paris. It is an area which 
a long automotive manufacturing history 
owing to Renaults’ involvement. The plant 
is undergoing an expansion to increase 
manufacturing capacity of both the vehicle 
and the battery pack. 

Another relevant location for a new 
Gigafactory would be in the west of France in 
and around Bordeaux. 

Saft – the country’s leading battery 
producer for high end applications ranging 
from aerospace to automotive – has three 
manufacturing plants in Bordeaux, Nersac and 
Poitiers. 

The company received a $1bn investment 
from oil producer, Total, in 2016 – produces 
batteries based on nickel, primary and 
secondary lithium cells, packs and fully 
integrated systems. Lithium ion batteries 
receives over 70% of the group’s R&D 
funding with a specific focus on phosphate 
based lithium chemistries and nickel-cobalt-
manganese (NCM) cells in a prismatic form. 

France is not short on the knowledge 
pool to produce high performance lithium 
ion batteries, this combined with strong 
government support for EVs could see it 
as a leading favourite for any European 
Gigafactory. 

polAnd

Home to LG Chem’s new EV battery plant, 
Poland could be the ideal location in the 
heart of mainland Europe to produce 

batteries for the continent. 
The Korean lithium ion producer is presently 

building its new EV megafactory in Wrocław, 
south west of the country close to the border 
with Germany and Czech Republic. The new 
4GWh plant will begin construction in Q2 
2017 and is expected to be operation by the 
year’s end. 

LG Chem has grand plans to turn Poland in 
the hub for lithium ion production in Europe. 

CAr CoNveyor: UK's exporT MACHiNe

Top export destinations for UK cars

worldwide eU
eU 56%

Us 14.5%

China 6.5%

Turkey 3.1%

Australia 2.5%

Japan 1.9%

Canada 1.8%

south Korea 1.7%

israel 1.1%

russia 1.0%

Germany 8.6%

italy 7.2%

france 6.7%

Belgium 6.2%

spain 3.4%

1.35m
CArs 

MANUfACTUreD 
for exporT iN 2016

8     10
CArs MADe 

iN THe UK Are 
exporTeD

oUT 
of
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“We will turn the Poland EV battery plant 
into a mecca of battery production for electric 
vehicles around the world,” UB Lee, President 
of LG Chem declared in October 2016. 

“As LG Chem's Poland EV battery plant is the 
first large-scale automotive lithium battery 
production plant in Europe, it will play the role 
of vitalising the electric vehicle industry across 
the whole Europe. We will put all our efforts 
into making the plant into a main production 
hub for EV batteries,” he added. 

Grand words indeed and a prospect that 
Tesla could take advantage of. 

The battery facility being constructed on LG 
Chem’s industrial complex, a 45 minute drive 
from the centre of Wrocław, a city which has 
pushed to attract hi-tech companies since the 
early 2000s. Other majors located in the area 
include: IBM, Toshiba, Mitsubishi Electric and 
Don Yang Electronics.  

It is also part of the European Union’s single 
market but retains its own currency, the złoty, 
and can therefore expected more flexibility 
with an uncertain future for the Euro. 

nEThERlAndS 

Netherlands is already home to a Tesla 
assembly facility in Tilberg that constructs 
vehicles for the European market. 

At present, Tesla part builds the Model S 
in California and ships in larger components 
to be assembled at the 19,000 square metre 
facility that was opened in 2013. 

Without importing the complete cars, the 
company can circumnavigate high taxes 
placed of vehicles of non-EU origin. 

The location was chosen due to its 
proximity to Rotterdam port, one of the major 
shipping hubs in Europe. It is also close to the 
Germany cities of Dusseldorf, Dortmund, and 
Frankfurt as well as the Belgian border. 

Netherlands is a member of both the EU 
single market and the Euro. 

GERMAny  

With the recent purchase of Grohmann 
Automation, the German engineering 
company that Tesla hopes will evolve it from a 
tech company to an industrial manufacturing 
one, the odds of Germany hosting the next 
Gigafactory have shortened. 

In Europe’s heartland and with powerful 
chemicals and automotive industries, there 

are a number of locations to host the next 
battery megafactory. 

In the heart of Germany’s Silicon Saxony, 
lies a small town called Kamenz that is already 
home to smaller scale lithium ion battery 
production and could be an ideal location for 
Tesla. 

For the last 50 years, Dresden and Chemnitz 
has been home to Europe’s microelectronics 
industry, but in recent years it has attracted 
businesses in the energy storage and software 
arenas. 

It is one of eastern Germany’s few economic 
success stories since the reunification and the 
area now employs 50,000 people. 

Kamenz is home to lithium ion cell 
production from Electrovaya and a battery 

Kamenz, Germany: home to Mercedez 
Benz energy’s battery pack facility and 
electrovaya’s lithium ion plant

we will turn poland into a 
mecca of battery production 
for electric vehicles around 
the world 

UB Lee, President, LG Chem

 
 “
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pack facility operated by Mercedes Benz 
Energy subsidiary, Accumotive.

Electrovaya’s lithium ion battery facility has 
a capacity of 500MWh or half a gigawatt. 

Mercedes parent company, Daimler Group, 
made a significant commitment to its battery 
pack facility in Kamenz when it publicly 
announced in 2016 a €500m expansion plan 
that will increase its capacity by three-fold.  

Today, the plant is producing booster 
battery packs for the hybrid Mercedes S Class 
vehicles, the full electric vehicle e-Smart, and 
early versions of its home storage product to 
compete with the Tesla Powerpack. 

Construction of the expansion is now 
underway. 

It is located adjacent to Electrovaya’s lithium 
ion cell plant which Daimler previously owned 
and operated with Evonik. The Canadian 
battery producer purchased the plant in 2015 
and integrated its non-toxic cell process into 
the plant. 

When the facility was constructed, Daimler 
only expected to consumed a fraction of its 
designed capacity. 

Today, the group anticipates it will need five 
times the one million cells produced.  

n ChinA 
China has made a concerted effort to become 
the centre of new world lithium ion battery 
production for EVs. 

Regions such Beijing, Shanghai, and 
Shenzhen have become home to new 
megafactories operated by homegrown 
companies such as CATL, ATL and Lishen. 
There has also been significant investment 
into new joint ventures with its neighbours, 
Japan and South Korea. 

Samsung SDI has invested in a Dalian 
plant to exclusively produce lithium ion cells 
for the domestic EV market while LG Chem 
has committed to Nanjing, a city close to 
Shanghai. 

New locations could feasibly be located 
in these east coast regions, most of which 
has tax incentivised industrial parks that are 
always seeking new tenants. 

However, Shenzhen has always been a city 
close to Tesla. 

It was home to its first Supercharger in 
China and is ideally located next to Hong 
Kong, a significant market for the company 
while being in mainland China. Shenzhen 
is also well known as one of the country’s 

leading tech hubs with companies such as 
operating there. 

At the end of March, tech investment 
company, Tencent, purchased a 5% stake in 
Tesla. 

Tencent is best known for owning Wechat, 
an mobile communication app popular in 
China, but is also one of the world’s biggest 
technology and internet related companies.

 With Tesla’s new shareholder being  
based in Shenzhen, it appears a foregone 
conclusion that a Chinese Gigafactory is on 
the horizon. 

Hong Kong, China: Hong Kong and 
shenzhen have long been hotspots of 
activity for Tesla
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In this Through The Lens Special, Benchmark Mineral Intelligence's 
Andrew Miller ventured into northern China to visit the world's 
number one flake graphite producing region, Heilongjiang.

NortHerN
exposure
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A New spriNG BeCKoNs

the end of winter approaches in Jixi 
county, Heilongjiang province. the 

area is critical to graphite production 
in China, however the region largely 
suspends operations over the winter 

months as cold weather makes mining 
and processing difficult and costly. 
traditionally, producers would stop 

production around November and begin 
again in late-q1 of the following year. 
Difficult market conditions in recent 

years have seen many producers close 
for much longer periods.
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ACiD DiSPOSAL

Acid treatment underway at a 
Chinese anode production facility 

where flake graphite concentrate is 
processed to purities of >99% C. As 
a result, growing numbers of flake 
graphite processors have invested 
in purification equipment in recent 

years.
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A vw car sits in the cold hills of Jixi county – an area 
which could be pivotal to the company’s ev plans. Jixi 

is the biggest producing region for graphite in the world 
and with battery makers increasingly looking towards 
blended anode materials, flake graphite output from 

Heilongjiang will be crucial feedstock for the country’s 
burgeoning  anode sector.

ACiD wASH

waste from the acid purification 
process drains into sterilisation 
ponds. Chinese producers have 

recently come under scrutiny for 
their disposal of waste acid and 

tailings. while acid treatment 
remains the most commonly 

employed process for graphite 
purification, several companies 
outside of China are exploring 
more environmentally friendly 

methods.

CHINA gRAPHITE
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Graphite passed through a series of 
furnaces to enhance the properties of 

the raw material before it is further 
processed for anode applications.
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MeN AT wOrK

workers replace floatation equipment in Heilongjiang Province. 
with cold weather prohibiting graphite production over the 
winter months in China’s graphite capital, many producers 

use this time of year to maintain and replace processing 
equipment. This plant will aim to expand its capacity to up to 

50,000 tpa in 2017.

SPHereS OF iNFLUeNCe

Spherical graphite mills in 
Shandong Province, China’s 

centre for graphite processing 
and the home of spherical 

graphite production today. The 
set of mills spheritise flake 

graphite feedstock ahead of a 
coating process in which the 

spherical particles are covered 
with a carbon mix and cooked at 
temperatures of over 2,0000 C.
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DONALD TRUMP AND ELON MUSK’S UNHOLY ALLiANCE
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TESLA’S PLAN FOR 3 MORE BATTERY MEgAFACTORiES
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what’s being said | twitter

Mar3rd ‘‘Announcing Cathodes 2017: An event like no 
other for lithium ion battery supply chain

Simon Moores@sdmoores 

Chile’s #lithium 
hydroxide exports 
were up a massive 
47% in 2016; 
carbonate up 31%. 
Despite political 
issues the country 
still no. 1
  

BYD in talks with 
Chilean lithium 
producers; Chinese 
electric carmaker 
wants to secure 
supplies of key battery material Financial Times@FT

0-60 m
ph is 2.28 seconds! The @
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quickest car w
e’ve ever tested. M

otor Trend@
M
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In 2018 Japan #lithium 
hydroxide demand for NCA 
cathode will exceed global 
hydroxide demand for grease. #tippingpoint
Joe Lowry@globallithium 
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Lithium Americas Announces Positive 
Feasibility Study for Stage 1 of the 
Cauchari-Olaroz Lithium Project Lithium 
Americas@LithiumAmericas 

29th Mar‘‘

Mt Cattlin Processing Plant 
Achieves Nameplate  
Throughput   
Galaxy Lithium@GalaxyLithium
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Meet the utility grid of the future. 
Tesla’s Powerpack installation at @SCE’s 

substation will reduce the LA Basin’s 
reliance on fossil fuels

Tesla@TeslaMotors 
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CATHODES
2017

The battery market’s 
only dedicated cathode 
conference, from raw 
material to end-market

EARLY BIRD PRICE - £1,500
EXPIRES 31ST JULY 2017

PRICE THEREAFTER - £2,000
OPEN UNTIL DAY 2 OF THE 

CONFERENCE 9TH OCT 2017

For registrations and sponsorships 
please contact Andrew Miller 

amiller@benchmarkminerals.com 
+44(0) 20 32893076

8-10 OCTOBER 2017
BALBOA BAY RESORT

NEWPORT BEACH
CALIFORNIA, USATOPICS TO BE DISCUSSED

> Cathodes: NCM, NCA, LCO, LFP and more
> Lithium ion battery megafactories: supply chain impact
> Trends in cell chemistry and form factor
> Lithium Carbonate & Hydroxide
> Cobalt chemicals / salts
> Nickel chemical
> End market drivers: EVs, e-bus, consumer electronics & stationary storage

www.benchmarkminerals.com/cathodes2017/




