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Presenter
Presentation Notes
Firstly I would like to thank Gerry Clark for arranging such an important conference and in such a beautiful place too – Santiago, Chile

Today you have heard quiet a bit about the lithium resource base, how some key industry players are exploiting them and some news about the more challenging uses of lithium

In the next 35 minutes we are going to be talking about how the lithium industry is likely to respond to the changing conditions of the future through 2020   



Original Work mid-2008

Mitsubishi Corporation

Strong interest in Lithium -

Materials

Batteries

Electric Vehicles
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Before I do that we need to also thank Mitsubishi Corporation who funded our original project and approved TRU releasing some of the information

Mitsubishi have a Strong interest in Lithium Materials, Batteries, Electric Vehicles and their representatives are in the audience here today





Objective

To develop a base case demand- 
supply forecast for the global 
lithium market through 2020

lithium consumption by main end-use
lithium sources of supply
main determinants of demand and supply
demand-supply balance scenarios

- main purpose was supply-demand balance 
through 2020.
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This work was really much more than a projection. A a huge amount of data was analyzed but underlying all of it was an attempt to predict how the industry is most likely to develop over the long range through 2020

The numbers we will be reviewing here today are aggregated and I going to try to avoid talking about individual producers or minor end-use segments

Time is short and these details will be left for another day

 



Our Approach

Strong Qualified Team
• Brine, Mineral Mining, Extraction and Processing

• Basic & Intermediate Chemical Processing 
• Lithium End-using Industry Experts

• Modeling, Technology Forecasting, Market Research, Cost Analysts 

Sustainability on Supply Side

Sustainability on the Demand Side
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We needed a good team for the assignment and are fortunate to have one at TRU

Our Lithium Team capability covers most of the strategic aspects of both supply and demand for lithium

On the supply side we have visited and studied to some extent most of the significant lithium resources of the world

similarly on the demand side we have battery, metal and chemical application experts

Here is another important parameter of the work. We did not assume that the trends of the past will continue into the future nor did we assume that because a lithium resource is available that it could be developed if supply got tight

We employed the concept of sustainability

Sustainability on Supply Side is defined as the ability of a supplier to produce competitively over time based on TRU evaluation of the resource and/or plant considering a  myriad of factors

Sustainability on the Demand Side is defined as an evaluation of consumption conditions and determinants over time and not assumptions that past trend will continue





Mapped Industry Structure
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 Our underlying approach was to map out all the main levels of industry.

By this we mean from lithium resources from brine & Minerals to End-Use 

 through basic chemicals lithium carbonate, chloride and hydroxide, 

 and through intermediate chemicals butyllithium, metal and specialty organic & inorganic lithium chemicals

 to about ten main end-end-uses and a few sub-segments

One of the end-use subsegments of course was batteries. There were three batteries sub- segments – primary, secondary (rechargeable), electric vehicle 

Electric vehicle battery end-use was further broken down into three sub-segments (namely HEV, PHEV, PEV) and we will be talking more about this in a few minutes

The  base year for the data was 2007 and we projected through to 2020  



Model Update 2009

Demand Side
• Recession much more serious and more global 

• Credit crunch crisis impact - for how long?

Supply Side
• Announced lithium projects delayed?  

• Some new information available on producers
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The original assignment for Mitsubishi was completed second quarter 2008 and since it was very strategic and long range you would have thought that an update would be premature. And this is somewhat true and the underlying outlook we projected then has not changed much. We expected and factored in the start of a recession for example.

However, we have had some overly shocking unpredictable global financial market events which are going to have sufficient impact on the lithium industry and therefore justified modification of the original outlook

We expect lithium demand for example in 2009 to contract sharply by at least 6% and demand is unlikely to bounce back any time soon as consumers put off buying laptops or cell phones containing lithium batteries

CLICK This may have even shifting the whole demand curve down a little at least through 2013





Demand Curve 
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Right away we can see in the graph the discontinuity of 2009 in the basic demand curve for all forms of lithium use - dropping well below the 25,000 t of lithium-contained level of 2008

But longer range growth though 2020 is positive on average at about the same rate that we had for the historic five year period 2002-2007 between 7 - 8% per annum

There is no sign of overall of maturing or saturation of consumption – this is good news and quite a good growth rate compared to most other commodity minerals

 



Batteries Impact High

Battery Impact on Total Lithium Demand 
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Lithium use in batteries has been one of the major drivers of lithium demand since the rechargeable lithium-ion battery was invented in the early nineties

In particular the use of rechargeable batteries in consumer electronics like cell phones and laptops have been the key to much of the growth since 2002 and - as we go - demanding more powerful batteries every year too  

Primary and secondary batteries accounted for about 14 % of total lithium consumption in 2007

Further global proliferation of consumer electronics and the potential for electric vehicle batteries particularly will push this proportion to almost 40 % by 2020







User Segment Patterns
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Lithium Consumption by End-Use 2002-2020
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This graph shows the pattern for all the lithium uses including lithium minerals used in glass and ceramic. Glass & Ceramic use of minerals is the largest segment and is supplied directly from the mines.   

Battery use and the catch all “others segment” are also ranked high in terms of volume of lithium consumed.

The others segment is comprised of a number of specialty chemical uses of lithium - lithium-alloys included

Impact of Lithium use in Li-Al Alloys is significant and accounts for most of that growth you see in that others category



* Other categories include lithium niobate, fluxes, sanitizers, and electo-optical applications      





Alloy Perspective

by 2020 Alloy = 10% of total

Batteries = 14% NOW

Following Same Time Path?

Jan 26, 2009 Santiago Slide 10

Presenter
Presentation Notes
We will come back to batteries in a minute but lets look at lithium-Aluminum alloy adoption because it is quite interesting

The adoption of lithium metal in alloy is now small but well established. An addition of 1% of lithium to aluminum results in 3% reduction in weight and 5% increase in stiffness. This offers quite an advantage in aerospace 

The early generation problems found in the alloys have been resolved and we see these alloys now already been adopted even for structural uses in mainstream commercial aircraft like Airbus and Boeing

This is quite a breakthrough for lithium and so long term we see lithium use in alloy become quite major - following a strikingly similar adoption curve over time as batteries 





Battery Use of Lithium by Type

Battery Type 2002 2007 2020
% total % total % total 02 - 07  07-20

Primary Batteries 40% 21% 8% 11% 8%

Secondary Batteries 60% 79% 54% 33% 12%

EV Batteries 0% 0% 38% 71% 136%

ALL BATTERIES 100% 100% 100% 27% 16%

% Growth pa
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So getting back to batteries we can now look at some of the battery subsegments to gain some insight in to how that adoption curve took shape

  Certainly the pattern of lithium use in batteries among the three product segments in the table will continue to change

Use of lithium in non-rechargeable primary cells will continue quite strong where recharging is not easy 

Secondary rechargeable battery use (in cell phones, laptops and power tools) the main driver of growth in the recent past will slow and mature somewhat compared to the last five years but nevertheless growth is still at a very healthy rate

In the longer range lithium use in EV batteries – mainly in the battery cathode but also in the anode and electrolyte - will be the demand-driver in this use segment



Electric Vehicle Production Outlook by Type 
TRU’s Pre-Economic Crisis Forecast
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Electric Vehicle Production Outlook by Type
 Most Likely Scenario 

Pre-economic Crisis - June 2008
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As we have heard from the speakers here this afternoon there are different classes of electric vehicles being sold now and expected to be introduced in the years ahead.

This graph shows TRU’s assessment of three classes – HEV (hybrid electric vehicles), PHEV (plug-in HEV’s) and the PEV (straight Plug in full-electric-no-gas EV) . 

Even though the forecast pre-dates the  credit-crunch crisis we have not updated this because the impact of the current downturn on lithium consumption in EV is not significant

Lithium is not currently used in EV batteries (Nickel-Metal-Hydride is most popular) but will be in future and we will talk about that in a minute

In any event it is very difficult to judge the impact of this recession on EV’s and negatives and positives may counterbalance. Strategically, awareness of EV have been enhanced (especially in USA with major new money for energy projects as part of President Obama stimulus package)

So we probably will not hit the 1 million world EVs sales by 2010 but still we expect healthy growth long range, quadrupling that number by 2020

You can see that inflection in 2015 when EVs really start a new growth phase.  Which has an explanation.





Electric Vehicle Li-Battery 
Development Fundamentals

Electric Vehicle Type

Hybrid Electric Vehicle 2011
Plug-in Hybrid Electric Vehicle 2014
Plug-in Electric Vehicle 2016
Fuel Cell Vehicles 2018

Year Technical Issues 
Resolved for Lithium Battery
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The main influence on lithium consumption will be felt around 2015 and onwards when the plug-in version of the HEV takes hold in the market-place

PHEV batteries contain more lithium than straight HEV batteries and PEVs even more so 

Again, we have had other speakers talk on this this afternoon but for our purposes we need to emphasize that lithium battery readiness for EV use is one of the key influencing factors in the electric vehicle industry

Lithium battery technology needs development with the main issues being safety & durability







User Segment Overview
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USE SEGMENT 2002 2007 2020
% total % total % total 02 - 07  07-20

Air Conditioning 8% 7% 5% 5.9% 3.4%

Aluminium Process Add 6% 3% 1% -1.5% -2.6%

Batteries 6% 14% 39% 26.5% 15.6%

Ceramics Glazing 13% 10% 6% 2.8% 2.2%

Glass/Ceramic Li Add 23% 28% 16% 12.2% 2.4%

Lubricants 9% 8% 5% 7.3% 3.0%

Pharmaceuticals 5% 5% 3% 6.0% 3.0%

Polymer Process 4% 4% 2% 4.6% 2.6%

Synthetic rubber 4% 4% 2% 5.8% 3.0%

Other Plus Alloy 22% 17% 21% 2.6% 8.3%

ALL USES Li-contained 100% 100% 100% 8.0% 6.8%

Chemical Uses Demand 77% 72% 84% 6.6% 8.0%
Glass/Ceramics Direct 23% 28% 16% 12.2% 2.4%

% Growth t per annum

Presenter
Presentation Notes
While the batteries and alloy segments are the growth drivers of the future there are others uses of lithium which will continue to contribute significantly to demand

For the market balance segment of this presentation we will be focused on the chemical uses of demand which make up almost three-quarters of the total current use

 The use of chemical grade lithium (carbonate, chloride and hydroxide) has grown at almost 7% per annum since 2002 and will grow at a slightly higher rate on average through 2020

It is in the last five years of the forecast period that we will see a notable escalation in chemical grade growth rates





Supply Classes

i. Supply from Existing Plants
ii. Pipeline Projects Supply

iii. New Resource Supply
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For our forecast we classified supply into three groups

 We used the  “sustainability” concept for all projects.

That is TRU evaluated most likely capacity or output based on as much knowledge as possible on that project including processing options and costs

We expect existing producers to expand as market conditions dictate to try and maintain market position but only to their maximum sustainable level of production through 2020. We also took into account current process problems and attributed a timeline to the resolution of those problems.  

In our pipeline projects we included all of the lithium projects which had been announced and had a reasonable chance of actually coming into production within five years and again attributed probabilities and timelines based on our assessment

New resource supply are those announced or known that could be developed and come into production beyond five years and indeed assumed will be brought into production if market condition demand it.





Notable Supply Drivers

i. Existing low cost (brine-based) plants can expand 
significantly

ii. Emerging technologies provide new options for 
medium-scale lithium developments *

iii. Mineral-based supply (for basic Li chemicals) can be 
economic with price escalation
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*

 

selective ion adsorption, electrodialysis, nanofiltration, etc

Presenter
Presentation Notes
Here are probably the most notable supply drivers

Existing low cost (brine-based) plants can expand significantly – but have limits to sustainable production. 

It is very difficult for new projects to match the existing producer costs – especially the costs of those already here on Atacama - but emerging technologies do provide new options for medium-scale lithium developments

(TRU is currently working on one such possibility in Argentina – Cauchari for Latin American Minerals) 

And then there is the possibility for mineral-based supply (for basic Li chemicals) which can be economic with strong price escalation







Supply by Stage 
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Supply Stage 2002 2007 2017 2020
% total % total % total % total 02-07  07-12  12-17 17-20

Existing Plants 77% 72% 62% 53% 7% 8% 7% 6%

Pipeline Plants 0% 0% 18% 15%  -  - 3% 5%

New Resources 0% 0% 0% 12%  -  -  -  - 

Glass Use Direct 23% 28% 20% 20% 12% 5% 6% 12%

Total Li Supply 100% 100% 100% 100% 8% 12% 6% 12%

Average % Growth pa

Presenter
Presentation Notes
In this table we include both brine and mineral lithium supply by stage

The term “Glass use direct” describes mineral production – mostly spodumene – sold directly without processing to the glass and ceramics industry

 The most notable feature of the future is that existing lithium plants will continue to dominate supply 

Pipeline projects (excluding direct mineral uses) will account for less than one-fifth of supply by 2020







Supply Pattern 

Lithium Supply by Project Stage 2007 - 2020
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 This is a chart of the lithium supply characteristics for all brine-and-mineral-based lithium supply by stage. Available supply could by the turn of 2020 triple from today’s level of 22,000 t Li-contained   

 Throughout this period one can clearly see how existing producers are able to maintain dominance of supply

 The spike at the end of the period 2017 through 2020 represents supply resources that could be developed as required as demand dictates



All Lithium Supply-Demand

Underlying Total Lithium Industry Balance
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The graph of all brine-and mineral Lithium Supply-Demand demonstrates that fundamentally considering all reasonable sustainable sources of brine and mineral lithium supply there is no cataclysmic supply-demand disruption within the foreseable future

 Overall if market prices rise high enough, new resources are available from both brine and mineral resources

 Now this is the overview and we need to more closely examine only Chemical Grade Lithium supply-demand balance to really understand the pressures on the industry





Chemical Grade Lithium 

Supply Band vs. Demand
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This is what we see if we look only at chemical-grade Supply-Demand; this time also excluding new resources (such as Salar Uyuni in Bolivia) which are not yet considered “in the pipeline” as we define it since it will not come into production within five years

We are comparing here chemical grade demand against chemical grade supply from existing producers plus pipeline projects likely to come on stream within the next five years 

At this level of analysis and looking at the supply band between existing producers of basic lithium chemical and demand, it appears that the lithium chemical segment of the industry is also oversupplied even through 2020

 However, there is a twist to this. (CLICK) The main finding in fact is that existing low cost brine producers marked (with these stars) likely do not have the expansion potential to meet all demand

 Some supply will have to be met from higher cost brine and mineral-based chemical plants. Remember some chemical grades even now are currently produced in China from the mineral spodumene.      







Most Likely Scenario

MOST IMPORTANT  
!

Rincon Pipeline Project Plus Existing Plant Supply
versus Chemical Grade Demand 
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Stable Prices
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There are of course a bunch of possible scenarios to the future especially given the uncertain times - scenarios are important

However here we can look at what we consider at TRU the most likely. The most likely scenario is this

 Existing producers will expand to meet their customer demand, maintain their competitive positions and minimize their costs

The technical problems at several existing facilities will be resolved (according to the TRU timeline assessment of these problems)   

 Rincon Lithium (the most advanced pipeline project) will most likely proceed to production within five years

 Outlook suggest a reasonable stable industry in the medium term and even long term

 



Stable Prices Scenario

Lithium Market Balance

Stable Prices Supply Scenario
 versus Chemical Grade Demand
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If we look at the lithium market balance in more detail we can see that the industry does indeed need a Rincon (or other similar project) to come into production by about 2013. Without Rincon in production the market will be too tight as we recover from the recession.

CLICK Round about 2015 the demand curve starts getting steeper but the overall excess balance remains pretty constant at about 5,000 t Li-contained. The need for new supply begins to be felt.

CLICK  If by 2017 there is no new project we would have a problem and potential disruptions. Its pretty certain though that this wont happen because there are quite a few possibilities out there some of whom are describing their projects at this conference

But considering that it takes more than a decade to bring a new (brine-based) plant on stream a new player or players will have to solidify soon     





Summary Outlook 2020

Market returns to balance 2013-2017
In balance

 

≠

 

“Over Supply”

Critical years = 2017-2018
Chemical Li Demand = Potential of Existing Producers

Global Recession puts industry
into over-supply through 2013
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Here are a few summary points to take away with you tonight

They are quite self-explanatory really 

Firstly, the global recession has put the industry into over-supply through 2013

But the market returns to balance for the period between 2013-2017

Critical years, if occurring, are about 2017-2018



Thank You !
Edward R Anderson

B.Sc.(Hons)., Dpl.(Marketing Research)., MBA., FCIArb
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TRU Group Inc
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