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Source: Asian Metal
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Source: Canaccord Genuity estimates
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• High prices generating strong cashflow for 
incumbent producers (funding capacity 
expansions) and incentivising  a significant 
development project pipeline

• CGe supply revisions – Anticipate minimal 
changes in the near term; increased supply in 
the longer term on higher incentive prices 
and demand pull – avg YoY supply growth of 
15% based on our modelling/review of 
project pipeline

• High prices also incentivise “unconventional” 
sources of supply such as lithium micas and 
new process techs (i.e., DLE) applied to low-
grade deposits
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Source: Company reports, Canaccord Genuity estimates; * chart excludes ALB/SQM Atacama and LTHM capacity expansions

2020

2021

2022

2023

2024

2025

G'bu
sh

es
 E

xp
an

sio
n -

 S
C

Fin
ne

ss
 - S

C

Pilg
an

go
ora

 S
tag

e I
I -  

SC

Cau
ch

ari
-O

lar
oz

 - B
rin

e

Rinc
on

 - B
rin

e

Gro
ta 

do
 C

iril
o -

 S
C

W
od

gin
a -

 S
C

NAL -
 S

C

Olar
oz

 St
ag

e I
I - 

Brin
e

Hom
bre

 M
ue

rto
 II 

-  B
r in

e

Arca
dia

 - S
C

Sal 
de

 Vi
da

 - B
rin

e

La
nx

es
s -

 B
rin

e

Ja
mes

 Ba
y -

 S
C

Sal 
de

 O
ro 

- B
rin

e

Mt H
oll

an
d -

 SC

Gou
lam

ina
 - S

C

Ros
e -

 SC

Geo
rgi

a L
ak

e -
SC

Mari
cu

ng
a -

 B
rin

e

W
ha

bo
uc

hi 
- S

C

Tr
e-Q

 - B
rin

e

Ze
ro 

Car
bo

n -
 Br

ine

HMW - 
Br

ine

Son
or

a -
 In

t

Kath
lee

n V
all

ey
 - S

C

Rhy
oli

te 
Ridg

e -
 In

t

Pas
tos

 G
ran

de
 - B

rin
e

Ewoy
aa

 - S
C

Man
on

o -
 SC

Caro
lin

a -
 S

C
A

nn
ou

nc
ed

 ra
m

p 
up

 y
ea

r 

• Extensive near-term project pipeline – our 
project database (>100 projects) reveals 31 
new projects (excl. ALB/SQM/LTHM brine 
expansions) which could enter production by 
2025 

• Near-term project pipeline represents total 
potential capacity of ~1Mt LCE (at nameplate)

• We expect spodumene to represent a 
majority of new supply to 2025 (we 
assume converter capacity increases in 
step) at 57%

• Greenfield projects represent 36% of 
modelled supply by 2025E
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Source: Company reports, Canaccord Genuity estimates

• Breaking down our modelled supply growth

• Greenfield projects are critical to the 
supply outlook – new projects represent 
57% of our modelled 2030 supply

• We forecast converted hard rock to 
represent a majority (58%) of new supply 
by 2030 

• Ex-China conversion build-out could have 
implications for the concentrate 
market/outlook (i.e., rise of integrated 
hard rock projects could see China 
converter fleet short of feed stock)

• So, supply is coming… but we think it pays to 
be conservative with respect to supply 
growth expectations 0

500

1,000

1,500

2,000

2,500

2020a 2021a 2022e 2023e 2024e 2025e 2026e 2027e 2028e 2029e 2030e

LC
E 

(k
t)

Current Brine capacity

Brownfield Brine expansion

Greenfield Brine capacity

Current China converter capacity

Current ex-China converter capacity

China converter  Brownfield expansion

Ex- China converter Brownfield expansion

China converter Greenfield capacity
Ex-China converter Greenfield capacity



/

Driven by your success.

Why we should be conservative when it comes to supply #1 – industry has a poor track record

Lithium | 2H’22 Recharge

Page 6

Source: Company reports, Canaccord Genuity estimates

Company Project Dvlpt Type
Selected current projects
Orecobre Olaroz Stage I G'field Brine 17.5 DFS: May 2011
LAC/Ganfeng Cauchari-Olaroz G'field Brine 40 DFS: Jun 2012 FS Updated
Albemarle La Negra II+ B'field Brine 20
Altura Mining Pilgangoora G'field H/rock 23
AMG Mibra G'field H/rock 12
Pilbara Minerals Pilgangoora Stage I G'field H/rock 40
Mineral Resources Wodgina B'field H/rock 100 DSO
Talison G'bushes Expansion B'field H/rock 85
SQM Atacama Expansion B'field Brine 49

= PFS/DFS Complete > Planned start date = Ramp up

= Planned start date > Actual Start Date (Delay) = Steady State

2022 (CGe)
1H'22 2H'22

Capacity 
(LCE)

2014 2015 2016 2017
1H'14 2H'14 1H'15 2H'15 1H'16 2H'16

2019 2020 2021 (CGe)
1H'17 2H'17 1H'18 2H'18

2018
2H'211H'19 2H'19 1H'20 2H'20 1H'21

Company Project Dvlpt Type
Selected new projects
Nemaska Whabouchi G'field H/rock 31 FS: May 2013
Orecobre Olaroz Stage II B'field Brine 25
Livent H/Muerto Expansion B'field Brine 20
Critical Elements Rose G'field H/rock 20
Pilbara Minerals Pilgangoora Stage II B'field H/rock 60
SQM Atacama Expansion II+ B'field Brine 20
Allkem Sal de Vida G'field Brine 30
ioneer Rhyolite Ridge G'field H/rock 20
Piedmont Lithium Carolina G'field H/Rock 38 FS Updated
Tianqi/IGO Kwinana G'field Conv 24
Lithium Power Int Maricunga G'field Brine 30
Sigma Lithium Grota do Cirilo Stage I G'field H/rock 50 FS Updated
WES/SQM Mt Holland G'field H/rock 50
Albermarle Kemerton G'field Conv 25
LAC Thacker Pass G'field Clay 40

= PFS/DFS Complete > Planned start date = Ramp up

= Planned start date > Actual Start Date (Delay) = Steady State

2H'23

2022(CGe)

1H'21 2H'21 1H'22 2H'222H'19

2019 2020

1H'20 2H'20

2021(CGe) 2023(CGe) 2024(CGe)

1H'24 2H'24

Capacity 
(LCE)

2016 2017 2018

1H'16 2H'16 1H'17 2H'17 1H'18 2H'18 1H'231H'19
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Source: Company reports, Canaccord Genuity estimates
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• Avg. capital intensity for greenfield projects 
(ex-China) have risen by ~50% since 2018 to 
w/avg. US$21k/t (US$26k/t greenfield brines, 
US$31k/t integrated hard rock). 

• Many capex estimates outdated – current 
inflationary environment could push up 
industry capital costs further.

• Substantial financing risks face the industry in 
our view – adj. for inflation (~15%) could see 
a total of US$48bn required in upstream for 
supply to hit 2030 demand forecasts.

• Current rate of investment falls short of what 
is required (noting required project lead 
times)
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Source: Company reports, Canaccord Genuity estimates

• Technical challenges during commissioning/ 
ramp up are common; we estimate industry 
average capacity utilisation rates of 70-80%

• Operating experience (i.e., utilisation rates) 
should improve over time, especially for 
established producers

• However, overall industry average utilisation 
rates expected to remain lower due to the 
large number of new projects/expansions 
that need to go through commissioning and 
ramp up.
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Source: Company reports, Canaccord Genuity estimates

• High prices and development of new process 
technologies (i.e., Direct Lithium Extraction) 
is incentivising potential supply from low 
grade/”unconventional” Resources (i.e., low 
grade/geothermal brines, sedimentary 
hosted/clays, lithium micas)

• We remain positive on the potential for DLE 
and sedimentary hosted/clays, but risks inc. 
tech/process/ scale up, permitting, 
capex/opex, sustainability factors.

• Potential supply from these sources (CGe 
440kt LCE by 2030) need to be de-risked, and 
if successful, are likely to be longer dated

• Potential exploitation of lithium micas (i.e., 
lepidolite) has recently captured 
market/industry attention… 
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Source: Company reports, Canaccord Genuity estimates

• Lithium micas – inc. lepidolite, zinnwaldite, 
and lithium-bearing muscovites (vs more 
widely exploited minerals such as 
spodumene/petalite). 

• Elemental lithium content (expressed at Li2O) 
can be high, but this should not be confused 
with Resource grades, which are a key driver 
of project economics. Spodumene/petalite 
carry 2-3x the Li2O grades vs lepidolite

• Historically been overlooked given inferior 
economics and challenging processing. 
Currently, only limited production from 
lithium micas (China)

Mineral Chemical formula Elemental Li 
content (% Li)

Comments

Spodumene LiAlSi2O6 3.7 Most common economic hard-rock 
lithium mineral

Petalite LiAlSi4O10 1.6 - 2.3 ie. Bikita/Arcadia - Zimbabwe
Eucryptite LiAlSiO4 2.1 - 5.5 Secondary alteration product of 

spodumene
Hectorite Na0.3(Mg,Li)3Si4O10(OH)2 0.5 Product of hydrothermally altered 

volcanic ash ie. Thacker Pass, 
Nevada

Jadarite LiNaSiB3O7(OH) 7.3 ie. Jadar, Serbia

Lepidolite K2(Li, Al)5-6{Si6-7Al2-1O20} 1.4 - 3.6 Micaceous lithium mineral often 
found with spodumene

Zinnwaldite KLiFeAl(AlSi3)O10(F,OH)2 1.6 ie. Zinwald/Cinovec - Eastern 
Europe; San Jose, Spain

Amblygonite (Li,Na)AlPO4(F,OH) 3.4 - 4.7 Lithium flourophosphate; occurs 
as a secondary lithium mineral 
with spodumene etc.
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Source: Company reports, Canaccord Genuity estimates

Mica operation - Low grade Mica operation - Average grade Spodumene operation
Material moved (kt) 63,129        Material moved (kt) 35172 Material moved 9655
Waste Mined (kt) 55,238        Waste Mined (kt) 30776 Waste Mined 8046
Mined/prossesed (kt) 7,891          Mined/prossesed (kt) 4,397           Mined/prossesed (kt) 1,609          
Strip 7 Strip 7 Strip 5
Grade (Li2O) 0.30% Grade (Li2O) 0.50% Grade (Li2O) 1.20%
Recoveries into conc 65% Recoveries into conc 70% Recoveries into conc 75%
Li2O recovered 15.39 Li2O recovered 15.39 Li2O recovered 14.48
LCE 37.5 LCE 37.5 LCE 35.3
Mica Concentrate 616 Mica Concentrate 506 SC Concentrate 241
Conc Grade (Li2O) 2.5% Conc Grade (Li2O) 3.0% Conc Grade (Li2O) 6.0%
Converter feed (kt) 616 Converter feed (kt) 506 Converter feed (kt) 241
Converter Recovery 80% Converter Recovery 80% Converter Recovery 85%
LCE production (kt) 30.0 LCE production (kt) 30.0 LCE production (kt) 30.0

Higher strip ratio requires significantly higher 
material movements for concentrate feed rates

Lower grades typically lead to lower recoveries

Lower head grade can see up to 3x the volume 
required for the same volume of end product with 

significant volumes of wasre material
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Source: RhoMotion, Canaccord Genuity estimates

• EV’s – recent data suggests ~40% YoY growth 
in 2022 to >8m units. EV’s historically 2H 
weighted (driven by China) which implied 
2022E of ~10m units (2022 6m)

• EV sales have proven to be resilient in the 
face of macro uncertainty, but this could be 
an overhang over 2022-24 (China hard 
landing, Europe recession, slower global 
growth)

• We have lowered our global EV sales 
expectations over the near term on macro 
risks
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Source: RhoMotion, Canaccord Genuity estimates

• Our 2022-23 demand forecasts unchanged 
with lower EV sales offset by higher assumed 
battery sizes. 

• Longer term – we forecast avg. demand 
growth of 21% p.a. to 2030, with total 
demand increasing by +340% from 2022E to 
2030E to 2.8Mt.

• Demand highly sensitive to assumed battery 
size assumptions – rate of sales growth in 
BEVs outpacing PHEVs + mid-decade 
expected to see proliferation of new models 
in western markets (i.e., higher avg battery 
size)

• Increasing assumed average battery size to 
70kWh lifts 2030 demand forecast to ~3.5Mt 
LCE, +25% on our base case
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Source: Benchmark Mineral Intelligence, Canaccord Genuity estimates

• Battery factory capacity could represent a 
simpler, single point indicator of future 
lithium demand – third-party data suggests 
LiB factory capacity will increase from 
1.6TWh in 2022 to 6TWh in 2030 (China 
~70% share but rapid growth expected in Nth 
America/EU)

• If battery factory capacity is an indicator of 
future demand potential, then we could be 
underestimating lithium demand by a 
significant margin

• Adjusting for expected utilisation/scrap rates 
(i.e., conservative utilisation of ~70% out to 
2030) implies 2030 demand at 4Mt LCE; 

• Our “giga demand” scenario (55% avg factory 
capacity utilisation rate) implies 2030 EV 
penetration rate of 25% and 60% in 
2025/2030 respectively
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Source: Company reports, Canaccord Genuity estimates

2021e 2022e 2023e 2024e 2025e 2026e 2027e 2028e 2029e 2030e
Supply
Brines kt LCE 207 276 349 468 605 734 804 892 941 966
Existing brine supply kt LCE 207 276 276 276 276 276 276 276 276 276
Brownfield expansions kt LCE 53 131 166 201 211 256 284 309
Greenfield brine prod'n kt LCE 21 62 164 258 318 361 381 381
Effective converter capacity kt LCE 244 296 454 569 759 979 1176 1255 1311 1327
China kt LCE 245 278 376 450 537 642 755 783 783 783
Ex-China kt LCE 18 78 120 222 337 421 472 528 544
Total market supply kt LCE 451 572 803 1037 1364 1713 1979 2147 2252 2293
YoY change % 30% 27% 40% 29% 32% 26% 16% 8% 5% 2%

Demand
Industrial use kt LCE 107 109 111 113 115 118 120 122 125 127
Batteries - EV's kt LCE 293 415 573 786 1094 1431 1679 1910 2149 2357
Batteries - other (inc WIP) kt LCE 121 108 126 150 188 212 212 236 276 319
Total batteries kt LCE 414 524 699 936 1282 1643 1891 2147 2426 2676
Total demand kt LCE 521 632 810 1049 1398 1761 2011 2269 2551 2803
YOY change % 67% 21% 28% 30% 33% 26% 14% 13% 12% 10%

Market surplus/(deficit) kt LCE -70 -61 -7 -12 -34 -47 -32 -122 -298 -510
% -13% -10% -1% -1% -2% -3% -2% -5% -12% -18%
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Source: Canaccord Genuity estimates

• Under a “giga-demand” scenario, lithium 
market would see large, sustained deficits 

• We are not proponents of “large deficits into 
perpetuity” view – such as scenario is  
theoretical as actual demand (i.e. EV sales) 
will be limited by lithium (and other battery 
raw material) supply

• A “supply-constrained” demand scenario 
implies longer-term EV penetration rates fall 
well short of consensus/OEM/Government 
targets
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Source: Canaccord Genuity estimates

• Could more supply be the key to higher 
demand over the longer term? 

• A “Super supply” case (i.e., EVERY project 
comes on line on time and on budget inc. a 
cumulative 3.2Mt LCE of unspecified new 
capacity!) would serve to support any bull-
case for demand

• Super supply vs giga-demand – could present 
an overall more sustainable supply/demand 
balance out to 2030 – excess demand would 
be deferred until there was sufficient supply

• Such a scenario would lead to more 
sustainable pricing outcomes, and potentially 
higher rates of EV adoption
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Source: Company reports, Canaccord Genuity estimates

• US$490bn in planned investment has been 
announced by ex-China OEM’s towards 
electrification

• Based on avg. capital intensity for a battery 
plant (~US$79m/GWh), planned battery 
factory roll out implies total planned spend of 
US$350bn 

• This level of investment provides support for 
upside case for lithium demand, but we do 
not believe this is being matched by planned 
investment in supply

• Our base case forecasts require US$48bn in 
capex required – for supply to match a “giga-
demand” scenario would require >US$100bn. 
Investment remains key to unlocking higher 
demand – lithium prices will need to remain 
high enough to incentivise this scale of 
capital investment
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Source: Canaccord Genuity estimates

2021a 2022e MarQ'22a JunQ'22a SepQ'22e DecQ'22e 2023e 2024e 2025e 2026e 2027e Long term
NEW SC6 (US$/t FOB) 968           4,288        2,900        5,000        5,000        4,250        2,938        2,250        2,250        2,250        1,500        1,500        
OLD SC6 (US$/t FOB) 968           3,425        2,900        3,700        3,600        3,000        1,963        1,025        750           1,000        1,000        1,000        
chg 0% 25% 0% 35% 39% 42% 50% 120% 200% 125% 50% 50%
NEW Li2CO3 min 99.5% Li (US$/t China EXW) 16,365      64,323      58,051      62,242      72,000      65,000      43,375      36,000      31,000      31,000      22,500      22,500      
OLD Li2CO3 min 99.5% Li (US$/t China EXW) 16,365      51,125      58,051      54,000      53,000      45,000      31,250      17,875      15,000      17,500      17,500      17,500      
chg 0% 26% 0% 15% 36% 44% 39% 101% 107% 77% 29% 29%
NEW Li2CO3 min 99% Li (US$/t China EXW) 15,268      61,265      55,432      58,628      69,000      62,000      40,375      33,000      29,000      29,000      20,500      20,500      
OLD Li2CO3 min 99% Li (US$/t China EXW) 15,268      50,375      55,432      53,500      52,500      43,500      29,875      17,125      14,250      16,750      16,750      16,750      
chg 0% 22% 0% 10% 31% 43% 35% 93% 104% 73% 22% 22%
NEW Li2CO3 min 99% Li (US$/t FOB SthAm) 13,761      59,227      50,147      56,762      65,000      65,000      45,625      35,000      30,000      30,000      22,500      22,500      
OLD Li2CO3 min 99% Li (US$/t FOB SthAm) 13,761      43,125      50,147      45,000      43,000      42,000      30,000      17,375      14,000      17,500      17,500      17,500      
chg 0% 37% 0% 26% 51% 55% 52% 101% 114% 71% 29% 29%
NEW LiOH min 57% Li (US$/t China EXW) 14,505      61,096      49,171      60,214      70,000      65,000      45,000      37,500      32,500      32,500      22,500      22,500      
OLD LiOH min 57% Li (US$/t China EXW) 14,505      40,250      49,171      41,500      40,000      37,000      29,250      16,813      14,250      17,500      17,500      17,500      
chg 0% 52% 0% 45% 75% 76% 54% 123% 128% 86% 29% 29%
NEW LiOH min 57% Li (US$/t Asia CIF) 17,260      64,444      53,234      69,544      70,000      65,000      45,000      37,500      32,500      32,500      22,500      22,500      
OLD LiOH min 57% Li (US$/t Asia CIF) 17,260      38,750      53,234      40,000      38,500      35,500      28,250      17,750      15,000      17,500      17,500      17,500      
chg 0% 66% 0% 74% 82% 83% 59% 111% 117% 86% 29% 29%
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Source: Asian Metal, Canaccord Genuity estimates
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Source: Visible Alpha, Company reports, Canaccord Genuity estimates

• Market consensus for LT lithium pricing 
remains too low in our view, especially 
considering market expectations for large 
deficits from mid-decade

• We have lifted our LT pricing forecasts by 30% 
for Li2CO3/LiOH to US$22,500/t, and 50% for 
SC6 to US$1,500/t

• We find support for higher LT pricing through:

• Updates to our incentive pricing model
• Marginal cost analysis 
• SxD analysis (forecast market deficits) 0
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Source: Canaccord Genuity estimates
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Source: Canaccord Genuity estimates
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Source: Canaccord Genuity estimates
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Source: Canaccord Genuity estimates
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Source: Canaccord Genuity estimates
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Source: FactSet, Canaccord Genuity estimates. Past performance does not predict future results.
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Source: FactSet (as at 18th Aug 2022), Canaccord Genuity estimates
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• Average implied prices have increased over 
the last month, but continue to sit well below 
“spot” pricing

• Equity implications – we prefer producers 
over developers (with some exceptions)

• CG Top Sector Picks 

• AKE-ASX – sector leading LT production 
growth and product diversification

• PLS-ASX – vol. growth, earnings/cashflow 
leverage to current pricing

• SGMA-TSXV – fully funded, near-term SC 
producer, with medium-term production 
growth potential

• LLL-ASX – top-tier spodumene development 
project in JV with Ganfeng; undervalued vs 
peers
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Source: FactSet (prices as at 30/8/2022), Canaccord Genuity estimates; R – restricted; RS – Reg Spencer, TH – Tim Hoff, KL – Katie Lachapelle, AB – Alex Bedwany  

Lithium miners under CG coverage
Ticker Name Rating Exchange Analyst Lithium type Price Market Cap 

($m) TP NAVS P/NAV

PLS Pilbara Minerals BUY ASX TH SC A$3.58 10,662 A$4.30 A$3.56 1.01x

IGO IGO Limited HOLD ASX TH Integrated A$13.15 9,958 A$13.25 A$10.00 1.32x

AKE Allkem Limited BUY ASX RS Integrated A$14.01 8,934 A$21.30 A$21.41 0.65x

LAC Lithium Americas SPEC BUY TSX KL Brine A$37.45 5,037 C$50.50 C$66.00 0.57x

LTR Liontown Resources SPEC BUY ASX RS SC A$1.70 3,734 A$2.30 A$2.30 0.74x

SGML Sigma Lithium SPEC BUY TSXV KL SC A$29.98 3,018 C$45.00 C$34.00 0.88x

CXO Core Lithium HOLD ASX TH SC A$1.38 2,397 A$1.50 A$0.93 1.48x

LKE Lake Resources SPEC BUY ASX RS Brine A$1.12 1,557 A$1.65 A$1.65 0.68x

PLL Piedmont Lithium SPEC BUY ASX RS Integrated A$0.89 1,583 A$2.05 A$2.05 0.43x

INR Ioneer Ltd HOLD ASX TH Integrated A$0.66 1,385 A$0.75 A$0.75 0.88x

SLI Standard Lithium SPEC BUY TSXV KL Brine A$7.43 1,224 C$15.00 C$15.00 0.50x

VUL Vulcan Energy SPEC BUY ASX TH Brine A$7.99 1,145 A$19.00 A$19.00 0.42x

FL Frontier Lithium SPEC BUY TSXV KL Integrated A$2.38 505 C$4.75 C$4.75 0.50x

LLL Leo Lithium SPEC BUY ASX RS SC A$0.54 647 A$1.90 A$1.90 0.28x

GLN Galan Lithium Ltd SPEC BUY ASX RS Brine A$1.25 379 A$3.40 A$3.40 0.37x

RCK Rock Tech Lithium SPEC BUY TSXV KL SC A$3.47 254 C$4.50 C$4.50 0.77x

LPI Lithium Power Int SPEC BUY ASX RS Brine A$0.59 206 A$1.45 A$1.45 0.41x

PSC Prospect Resources HOLD ASX TH SC A$0.10 44 A$0.11 A$0.11 0.86x

ALL Atlantic Lithium R AIM AB SC R R R R R
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Analyst Certification 
Each authoring analyst of Canaccord Genuity whose name appears on the front page of this research hereby certifies that (i) the recommendations and opinions expressed in this research accurately 
reflect the authoring analyst’s personal, independent and objective views about any and all of the designated investments or relevant issuers discussed herein that are within such authoring analyst’s 
coverage universe and (ii) no part of the authoring analyst’s compensation was, is, or will be, directly or indirectly, related to the specific recommendations or views expressed by the authoring 
analyst in the research. 

Analysts employed outside the US are not registered as research analysts with FINRA. These analysts may not be associated persons of Canaccord Genuity LLC and therefore may not be subject to the 
FINRA Rule 2241 and NYSE Rule 472 restrictions on communications with a subject company, public appearances and trading securities held by a research analyst account. 

Sector Coverage 
Individuals identified as “Sector Coverage” cover a subject company’s industry in the identified jurisdiction, but are not authoring analysts of the report. 

Investment Recommendation 
Date and time of first dissemination: 30 August, 2022, 12:01 pm ET 
Date and time of production: 30 August, 2022, 9:30 am ET 

Compendium Report 
This report covers six or more subject companies and therefore is a compendium report and Canaccord Genuity and its affiliated companies hereby direct the reader to the specific disclosures related 
to the subject companies discussed in this report, which may be obtained at the following website (provided as a hyperlink if this report is being read electronically) http:// 
disclosures.canaccordgenuity.com/EN/Pages/default.aspx; or by sending a request to Canaccord Genuity Corp. Research, Attn: Disclosures, P.O. Box 10337 Pacific Centre, 2200-609 Granville Street, 
Vancouver, BC, Canada V7Y 1H2; or by sending a request by email to disclosures@canaccordgenuity.com. The reader may also obtain a copy of Canaccord Genuity’s policies and procedures regarding 
the dissemination of research by following the steps outlined above.

Distribution of Ratings

Canaccord Genuity Ratings System
BUY: The stock is expected to generate risk-adjusted returns of over 10% during the next 12 months.
HOLD: The stock is expected to generate risk-adjusted returns of 0-10% during the next 12 months.
SELL: The stock is expected to generate negative risk-adjusted returns during the next 12 months.
NOT RATED: Canaccord Genuity does not provide research coverage of the relevant issuer.
“Risk-adjusted return” refers to the expected return in relation to the amount of risk associated with the designated investment or the relevant issuer.
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Risk Qualifier. SPECULATIVE: Stocks bear significantly higher risk that typically cannot be valued by normal fundamental criteria. Investments in the stock may result in material loss.

12-Month Recommendation History
A list of all the recommendations on any issuer under coverage that was disseminated during the preceding 12-month period may be obtained at the following website (provided as a hyperlink if this 
report is being read electronically) http://disclosuresmar.canaccordgenuity.com/EN/Pages/default.aspx

General Disclaimers 
See “Required Company-Specific Disclosures” above for any of the following disclosures required as to companies referred to in this report: manager or co-manager roles; 1% or other ownership; 
compensation for certain services; types of client relationships; research analyst conflicts; managed/co-managed public offerings in prior periods; directorships; market making in equity securities and 
related derivatives. For reports identified above as compendium reports, the foregoing required company-specific disclosures can be found in a hyperlink located in the section labeled, 
“Compendium Reports.” “Canaccord Genuity” is the business name used by certain wholly owned subsidiaries of Canaccord Genuity Group LLC, including Canaccord Genuity LLC, Canaccord Genuity 
Limited, Canaccord Genuity Corp., and Canaccord Genuity (Australia) Limited, an affiliated company that is 80%-owned by Canaccord Genuity Group LLC.

The authoring analysts who are responsible for the preparation of this research are employed by Canaccord Genuity Corp. a Canadian broker-dealer with principal offices located in Vancouver, 
Calgary, Toronto, Montreal, or Canaccord Genuity LLC, a US broker-dealer with principal offices located in New York, Boston, San Francisco and Houston, or Canaccord Genuity Limited., a UK broker-
dealer with principal offices located in London (UK) and Dublin (Ireland), or Canaccord Genuity (Australia) Limited, an Australian broker-dealer with principal offices located in Sydney and Melbourne. 

The authoring analysts who are responsible for the preparation of this research have received (or will receive) compensation based upon (among other factors) the Investment Banking revenues and 
general profits of Canaccord Genuity. However, such authoring analysts have not received, and will not receive, compensation that is directly based upon or linked to one or more specific Investment 
Banking activities, or to recommendations contained in the research. 

Some regulators require that a firm must establish, implement and make available a policy for managing conflicts of interest arising as a result of publication or distribution of research. This research 
has been prepared in accordance with Canaccord Genuity’s policy on managing conflicts of interest, and information barriers or firewalls have been used where appropriate. Canaccord Genuity’s 
policy is available upon request. 

The information contained in this research has been compiled by Canaccord Genuity from sources believed to be reliable, but (with the exception of the information about Canaccord Genuity) no 
representation or warranty, express or implied, is made by Canaccord Genuity, its affiliated companies or any other person as to its fairness, accuracy, completeness or correctness. Canaccord 
Genuity has not independently verified the facts, assumptions, and estimates contained herein. All estimates, opinions and other information contained in this research constitute Canaccord 
Genuity’s judgement as of the date of this research, are subject to change without notice and are provided in good faith but without legal responsibility or liability. 

From time to time, Canaccord Genuity salespeople, traders, and other professionals provide oral or written market commentary or trading strategies to our clients and our principal trading desk that 
reflect opinions that are contrary to the opinions expressed in this research. Canaccord Genuity’s affiliates, principal trading desk, and investing businesses also from time to time make investment 
decisions that are inconsistent with the recommendations or views expressed in this research. 

This research is provided for information purposes only and does not constitute an offer or solicitation to buy or sell any designated investments discussed herein in any jurisdiction where such offer 
or solicitation would be prohibited. As a result, the designated investments discussed in this research may not be eligible for sale in some jurisdictions. This research is not, and under no 
circumstances should be construed as, a solicitation to act as a securities broker or dealer in any jurisdiction by any person or company that is not legally permitted to carry on the business of a 
securities broker or dealer in that jurisdiction. This material is prepared for general circulation to clients and does not have regard to the investment objectives, financial situation or particular needs 
of any particular person. Investors should obtain advice based on their own individual circumstances before making an investment decision. To the fullest extent permitted by law, none of Canaccord 
Genuity, its affiliated companies or any other person accepts any liability whatsoever for any direct or consequential loss arising from or relating to any use of the information contained in this 
research. 
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Research Distribution Policy 
Canaccord Genuity research is posted on the Canaccord Genuity Research Portal and will be available simultaneously for access by all of Canaccord Genuity’s customers who are entitled to receive 
the firm's research. In addition research may be distributed by the firm’s sales and trading personnel via email, instant message or other electronic means. Customers entitled to receive research may 
also receive it via third party vendors. Until such time as research is made available to Canaccord Genuity’s customers as described above, Authoring Analysts will not discuss the contents of their 
research with Sales and Trading or Investment Banking employees without prior compliance consent. 

For further information about the proprietary model(s) associated with the covered issuer(s) in this research report, clients should contact their local sales representative. 

Short-Term Trade Ideas 

Research Analysts may, from time to time, discuss “short-term trade ideas” in research reports. A short-term trade idea offers a nearterm view on how a security may trade, based on market and 
trading events or catalysts, and the resulting trading opportunity that may be available. Any such trading strategies are distinct from and do not affect the analysts' fundamental equity rating for such 
stocks. A short-term trade idea may differ from the price targets and recommendations in our published research reports that reflect the research analyst's views of the longer-term (i.e. one-year or 
greater) prospects of the subject company, as a result of the differing time horizons, methodologies and/or other factors. It is possible, for example, that a subject company's common equity that is 
considered a longterm ‘Hold' or 'Sell' might present a short-term buying opportunity as a result of temporary selling pressure in the market or for other reasons described in the research report; 
conversely, a subject company's stock rated a long-term 'Buy' or “Speculative Buy’ could be considered susceptible to a downward price correction, or other factors may exist that lead the research 
analyst to suggest a sale over the short-term. Short-term trade ideas are not ratings, nor are they part of any ratings system, and the firm does not intend, and does not undertake any obligation, to 
maintain or update short-term trade ideas. Short-term trade ideas are not suitable for all investors and are not tailored to individual investor circumstances and objectives, and investors should make 
their own independent decisions regarding any securities or strategies discussed herein. Please contact your salesperson for more information regarding Canaccord Genuity’s research.

For Canadian Residents: This research has been approved by Canaccord Genuity Corp., which accepts sole responsibility for this research and its dissemination in Canada. Canaccord Genuity Corp. is 
registered and regulated by the Investment Industry Regulatory Organization of Canada (IIROC) and is a Member of the Canadian Investor Protection Fund. Canadian clients wishing to effect 
transactions in any designated investment discussed should do so through a qualified salesperson of Canaccord Genuity Corp. in their particular province or territory.

For United States Persons: Canaccord Genuity.LLC a US registered broker-dealer, accepts responsibility for this research and its dissemination in the United States. This research is intended for 
distribution in the United States only to certain US institutional investors. US clients wishing to effect transactions in any designated investment discussed should do so through a qualified 
salesperson of Canaccord Genuity LLC Analysts employed outside the US, as specifically indicated elsewhere in this report, are not registered as research analysts with FINRA. These analysts may not 
be associated persons of Canaccord Genuity LLC and therefore may not be subject to the FINRA Rule 2241 and NYSE Rule 472 restrictions on communications with a subject company, public 
appearances and trading securities held by a research analyst account. 

For United Kingdom and European Residents: This research is distributed in the United Kingdom and elsewhere Europe, as third party research by Canaccord Genuity Limited, which is authorized 
and regulated by the Financial Conduct Authority. This research is for distribution only to persons who are Eligible Counterparties or Professional Clients only and is exempt from the general 
restrictions in section 21 of the Financial Services and Markets Act 2000 on the communication of invitations or inducements to engage in investment activity on the grounds that it is being 
distributed in the United Kingdom only to persons of a kind described in Article 19(5) (Investment Professionals) and 49(2) (High Net Worth companies, unincorporated associations etc) of the 
Financial Services and Markets Act 2000 (Financial Promotion) Order 2005 (as amended). It is not intended to be distributed or passed on, directly or indirectly, to any other class of persons. This 
material is not for distribution in the United Kingdom or elsewhere in Europe to retail clients, as defined under the rules of the Financial Conduct Authority. 

For Jersey, Guernsey and Isle of Man Residents: This research is sent to you by Canaccord Genuity Wealth (International) Limited (CGWI) for information purposes and is not to be construed as a 
solicitation or an offer to purchase or sell investments or related financial instruments. This research has been produced by an affiliate of CGWI for circulation to its institutional clients and also CGWI. 
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CGWI is licensed and regulated by the Guernsey Financial Services Commission, the Jersey Financial Services Commission and the Isle of Man Financial Supervision Commission. CGWI is registered in 
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For Australian Residents: This research is distributed in Australia by Canaccord Genuity (Australia) Limited ABN 19 075 071 466 holder of AFS Licence No 234666. To the extent that this research 
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