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Lithium Made in Europe
This report offers the initiating coverage of Savannah Resources, a UK-based 
company focused on the development of the Barroso Lithium Project in the 
north-eastern region of Portugal. The Project refers to the development of a 
mining and processing facility of spodumene concentrate that is then exported 
to a wide range of possible refiners of battery grade lithium compounds. The 
company has recently signed a heads of terms agreement with AMG Critical 
Materials that encompassed an offtake agreement for at least 25% of expected 
output for five years, but also a capital intake that allows the funding of 
operations in the near future (along with the potential for full funding). A final 
decision on the environmental license is expected in the next quarters, while 
the company continues to undergo drilling operations to complete the 
Definitive Feasibility Study (DFS). The next 2-3 quarters could be important to 
materialize the final steps towards a final investment decision and funding 
structure. After the completion of these steps, we believe that the rationale of 
the Barroso Project and its potential economic returns can drive further 
interest from investors and lead to a re-rating of the stock.

 The Barroso Lithium Project is one of the most important spodumene 
developments in Europe, given its potential in terms of mineral resources and 
production. Expected lithium production should be enough to meet the 
requirements of close to 500 thousand battery packs per year, geographically 
close to Europe’s automobile plants. It also helps to boost European security of 
supply of a critical raw material, as considered by the European Union.

 In the last years, Savannah has engaged with the Portuguese authorities for the 
required environmental license, at the same time trying to provide detailed 
information on the Barroso Lithium Project to the relevant communities. At this 
time, environmental permitting and DFS related work are being done, with the 
expected completion by the end 2024. Given current information, we believe 
that this has a high probability of being successfully completed.

 The valuation of Savannah is completely linked with the valuation of the Barroso 
Lithium Project, which was done having as working assumptions the operating 
considerations depicted in the last scoping study of the project (June 2023). 
Under this set of criteria, we find the project appealing given the share price’s 
underperformance in the last years. There is a strong possibility of a re-rating of 
the stock being materialized in the next quarters, as the DFS and licensing 
permitting near completion.

 The recent partnership with AMG Critical Materials, encompassing the full 
subscription of a GBP 16m capital increase and the possibility of an offtake 
agreement for at least 25% of production for five years, can be seen as a proof 
of concept that can drive further investor interest and push for a stock re-rating 
to levels closer to those in which comparable projects are trading.

 Electric vehicle penetration should be the main driver of lithium demand for the 
foreseeable future (with further upside from the deployment of static storage 
solutions). Despite possible disruptions in shorter term expansion rates, we 
believe that the underlying trend of higher EV penetration is irreversible, and 
that a low-cost raw material offer sourced from Europe has advantages that are 
difficult to be matched.
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Investment Case

Savannah Resources PLC was incorporated in July 2010 in the United Kingdom, where it is 
also based. The company is the sole owner of the Barroso Lithium Project, located in northern 
Portugal. At this stage, Savannah does not own any other revenue generating asset, with 
Barroso anticipated to start production in the second half of 2026. The Barroso Project 
contains one of the most significant spodumene lithium resources in Europe.

The Portuguese environmental regulator (APA) has already approved the company’s 
Environmental Impact Assessment (EIA) study and a DFS is currently underway. The 
company’s senior executives have years of experience in mining, commodities and finance. 
Seasoned management and operational teams, along with a high potential asset (Barroso) 
provide a compelling investment case under a de-risked scenario.

The Barroso development plan foresees an average annual run-of-mine throughput rate 
of 1.5 million tonnes over 14 years, a life of mine (LOM) production of 2.6 million tonnes 
of 5.5% lithium oxide (Li2O) grade spodumene concentrate at an annual production rate 
of close to 191 thousand tonnes.

At the end of May 2023, the Portuguese environmental regulator (APA) issued a positive 
Environmental Impact Statement (DIA) on the company’s revised design and optimization 
plan for the Barroso Project. This was the first DIA for a lithium raw material supply project in 
Portugal. The company anticipates to complete the DFS by the end of 2024, with RECAPE1 
submission shortly after that (the RECAPE will only be completed after the completion of the 
DFS).

Once the Environmental License is granted, we believe that the project has a high probability 
of being developed or monetized. Hence, at the pre-environment license stage, investors may 
benefit from the pre-de-risking discount at which the company is currently trading. A further 
step in the de-risking process is the fulfilment of an offtake agreement, giving investors an 
important layer of assurance in terms of cash flow predictability.

This has already occurred (in part) with the heads of terms agreement with AMG 
Critical Materials (AMG Lithium), in which the latter subscribed a capital increase in 
Savannah (becoming the largest shareholder) and foreseeing offtake volumes of at least 25% 
of production (along with AMG’s help in helping secure funding for the project).

According to the company’s scoping study of June 2023, the required initial capex for the 
Barroso Project is of USD 236m (excluding contingencies), which makes it indispensable 
for the company to raise cash (the post AMG funding cash balance at June 2024 was more 
than GBP 21m). Funding options include a mix of new equity increases and debt, but also 
cash advances within the context of an offtake agreement with third parties.

We initiated the coverage of Savannah Resources with a target price of 7.80 GBp/share 
(pence per share) and a Buy recommendation. We valued Barroso through a DCF using 
the company’s June 2023 scoping study assumptions as a working base, but with our own 
calibrations where we believed they were required.

It was also assumed that the Environmental License is issued in time for the current 
development plan to be materialized (production starting in the second half of 2026). Given 
that we still do not know how the funding of the initial capex will be done, we just assumed 
the raise of a mix of debt and equity, with a capital increase of c. GBP 70m in 2026.

As mentioned, other alternatives are also likely to occur, such as funding linked to offtake, but 
also European or government grants given the potential of the project to supply material 
quantities of a critical raw material to Europe.

One of the most interesting particularities of the Barroso Project is the fact that it can help to 
better integrate a lithium ion battery value chain in Europe. Most of the hard rock and 
brine lithium production projects in operation and planned are located in classical geographies 
such as Latin America and Australia, but some are already anticipated in North America, other 

1 Environmental Compliance Report of the Execution Project (RECAPE).
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South American countries (such as Brazil) and Europe. The desire of the European Union to 
expand its independence in the lithium value chain, led to increasing incentives for developers 
to build refining and assembly capacity in the continent.

Effective independence should only be achieved by also considering the upstream 
stages of the value chain, namely lithium production. Barroso is one of the few projects in 
Europe with enough dimension to make a difference in terms of being an alternative for lithium 
sourcing, namely with the set of new gigafactories planned to be built in Europe.
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Savannah Resources: a one page summary

Key Shareholders (>3%)

Barroso Lithium Project

Risks

What sets Savannah apart?

Fair value 7.80 GBp/share
Recommendation BUY

Management

CEO and Board of Directors

Valuation

Rick Anthon
Chairman
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Proença
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Director
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Non-
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Director
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Michael 
McGarty

CFO
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Head IR, 
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Dev.
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Environ. 
Manager

AMG Li t h ium  B. V. (15. 77%)
Al  Mar jan Lt d (12. 69%)
Sl ips t ream  R es ourc es  I n t ernat ional  PTY  Lt d 
(6 . 82%)
Már io F erre i ra  (4 . 22%)

- Europe’s  m os t  s ign i f ic ant  res ourc e of  
hard roc k  s podum ene l i t h ium ;
- L i t h ium  produc ed res pons ib ly  wi t h  
c onv ent ional  t ec hniques  & a c om m it m ent  t o  
m in im izing c arbon f oot pr in t ;
- Suf f ic ient  l i t h ium  produc t ion f or  
approx im at e ly  0 . 5 m i l l ion v ehic le  bat t ery  
pac k s  per  annum ;
- F eat ures  a 30-y ear  Min ing Leas e 
(awarded in  2006)  and a 3-b loc k  m in ing 
leas e appl ic at ion;
- Agênc ia Por t ugues a do Am bient e (APA) 
is s ued a Pos i t iv e D ec larat ion of  
Env i ronm ent a l  I m pac t  (D I A) ;
- L i t h ium  is  des ignat ed as  a St rat eg ic  and 
C r i t ic a l  R aw Mat er ia l  in  t he EU ' s  C r i t ic a l  
R aw Mat er ia ls  Ac t .  F e lds par  is  des ignat ed 
as  a C r i t ic a l  R aw Mat er ia l ;
- N ew Sc oping St udy  c om plet ed in  2023 
dem ons t rat ed:

.  H igh ly  pos i t iv e ec onom ic s

.  Low t ec hnic a l  r is k

.  Added v a lue f rom  by -produc t s
( f e lds par / quar t z )

- Env i ronm ent a l  Perm i t t ing R is k ;
- N at ura l  R es ourc e Pro jec t  D ev elopm ent  & 
C ons t ruc t ion R is k ;
- At t rac t ion and R et ent ion of  Key  People;
- F ut ure F unding R equi rem ent s ;
- C ount ry  R is k ;
- Soc ia l  L ic ens e R is k ;
- C om m odi t y  Pr ic e R is k ;
- Global  & R egional  Ex t ernal  Shoc k s .

- Larges t s podum ene res ourc e in  Europe
- Ex pans ion pot ent ia l
- R enewable bas eload power  s upply
- Good c ount ry  s uppor t ing in f ras t ruc t ures
- "Made in  Europe" c r i t ic a l  raw m at er ia l
- At  t he m iddle po int  o f  t he c os t  c urv e
- C los e t o  Europe ' s  aut o m anuf ac t urers
- Env i ronm ent a l  perm i t t ing and D F S on 
s ight
- Prov en m in ing and proc es s ing t ec hnology

The C om pany  is  l is t ed and regulat ed on t he 
London St oc k  Ex c hange’s  A l t ernat iv e 
I nv es t m ent  Mark et  (AI M).  The C om pany ' s  
ord inary  s hares  are a ls o av ai lab le  on t he 
Quot at ion Board of  t he F rank f ur t  St oc k  
Ex c hange (F W B: SAV) and t he Börs e 
St ut t gar t  (SW B:  SAV).  Mark et  c ap is  c .  
GBP 90m .  The c om pany ' s  s o le  f oc us  is  t he 
dev elopm ent  o f  t he Barros o L i t h ium  
Pro jec t .

Post-tax NPV8 USDm 714
Post-tax IRR 38%
Post-tax payback period years 2.6
Initial capex (excluding contigencies) USDm 236
LOM opex USDm 1,066
Average LOM C1 operating cost USD/ton 293
LOM revenue USDm 3,920
LOM EBITDA USDm 2,664
LOM Post-tax FCF USDm 1,544

Start of production 2027
Potential mine life years 14
Target LOM ore mined Mton 20.4
Annual ore throughput Mton 1.5
Average LOM strip ratio w :o 5.9
Plant Li2O recovery 73%
Potential annual 5.5% spodumene production ton/year 186,207
Average royalty rate 4.0%
Average 6% spodumene concentrate price equivalent USD/ton 1,500
Average 5.5% spodumene concentrate price USD/ton 1,375

John Pereira
Exploration 

Manager
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Valuation

The valuation and estimates incorporate the recent capital increase of GBP 16m made by 
AMG Lithium, which was one of the consequences of a partnership agreement also signed. 
Under this partnership, AMG has invested in Savannah and entered a heads of terms 
agreement in which AMG can purchase 45 thousand tonnes of spodumene concentrate 
from the project (c. 25% of total) for five years based on prevailing market prices at the 
time. In addition, AMG will also take a leading role in securing a full project financing solution 
for the project’s development. If this financing is successful, the heads of terms agreement 
foresees the increase and extension of the offtake agreement to 90 thousand tonnes for 
10 years.

Our valuation of Savannah Resources is based on a DCF analysis of the project with most of 
the operating assumptions based on the company’s last scoping study of June 2023. The 
discount rate is 8% (NAV8). Our price assumption for spodumene concentrate at 6% Li2O 
(SC 6%) is 1,500 USD/ton FOB, which is equivalent to 1,375 USD/ton of SC 5.5% (or c. 
14,100 USD/ton of LCE) and flat across the estimated life of the project. The first production 
year is conservatively assumed to be 2027, just a few months after the unofficial target of the 
company (second half of 2026). The valuation considers a P/NAV of a magnitude that we 
believe is fair considering the still pre-production phase, but also the project’s close distance 
from the final investment decision.

Exhibit 1 Valuation summary
GBPm NAV8 @ 

100%
P/NAV Net NAV8 GBp/share

Barroso 571 30% 171 7.9

Corporate -14 -0.7
Net debt (cash) -13 -0.6

# shares (m) 2,173

Equity 170 7.80

GBP/USD=1.25

Source: CaixaBI Equity Research

AMG Critical Materials was established in 2007 and is a global critical materials company 
exposed to energy transition and sustainability trends. The company aims to be a relevant 
player in the European lithium refining sector. With this agreement, Savannah is able to raise 
additional cash to fund its planned workstreams, such as the DFS, environmental 
licensing process, team expansion, and relevant land acquisitions. It is also important to 
highlight that AMG will be able to increase the offtake volumes to 90 thousand tonnes (c. 47% 
of the project’s total) if it provides Savannah with a full funding solution that is acceptable by 
the latter.

This partnership is important as it significantly de-risk the project, providing a funding 
pathway and assuring the sale of a significant part of future production. This could also be 
important as a way to increase the appeal of the project to a wider range of investors, with 
the consequent re-rating of the stock price.

The following exhibit presents the main assumptions and results from our economic valuation 
model of the Barroso project. There are some minor changes in terms of inputs, but the overall 
set of assumptions follow those of the company’s last scoping study.
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Exhibit 2 Barroso economic results table vs. SAV scoping study
Units CaixaBI 

Valuation
Savannah 
scoping 

June 2023

Post-tax NPV8 USDm 714 953
Post-tax IRR 38% 77%
Post-tax payback period years 2.6 1.3
Initial capex (excluding contigencies) USDm 236 236
LOM opex USDm 1,066 1,066
Average LOM C1 operating cost USD/ton 293 292
LOM revenue USDm 3,920 4,151
LOM EBITDA USDm 2,664 2,793
LOM Post-tax FCF USDm 1,544 1,694

Start of production 2027 2026
Potential mine life years 14 14
Target LOM ore mined Mton 20.4 20.5
Annual ore throughput Mton 1.5 1.5
Average LOM strip ratio w:o 5.9 5.9
Plant Li2O recovery 73% 73%
Potential annual 5.5% spodumene production ton/year 186,207 191,000
Average royalty rate 4.0% 4.0%
Average 6% spodumene concentrate price equivalent USD/ton 1,500 1,597
Average 5.5% spodumene concentrate price USD/ton 1,375 1,464

Note: the difference in the annual 5.5% spodumene production comes from the fact that Savannah considers 13.7 
years of production and CaixaBI considers 14 years. The total LOM output is the same in both scenarios.

Source: CaixaBI Equity Research

The initial capex expected in the last scoping study was set at USD 235.9m excluding a 19% 
contingency (total of USD 280.3m). Our valuation assumes the same value but uses a more 
conservative 25% contingency (total of USD 295m). To give context, the former scoping 
study of June 2018 used a 25% contingency, and the feasibility study of Lithium Ionic’s 
Bandeira Lithium Project in Brazil (announced on May 29, 2024) used a 15% contingency.

Exhibit 3 Detail of Barroso Project capex (as per SAV’s scoping study)
USDm

Mining 13.6
Processing facilities 107.8
Process infrastructure 17.4
Non-process infrastructure 35.5
Land acquisition 5.8
Freight 9.4
Project indirects 40.1
General 6.3
Initial capex excluding contingency 235.9
Contingency (average 19%) 44.4
Total initial capex 280.3

Source: Savannah Resources, CaixaBI Equity Research

The next exhibits shows a detail of operating costs as presented in the last scoping study2, 
and that was the basis of our own opex assumptions. Transportation costs are added to total 
opex and the proceeds from the sale of by-products (e.g. quartz, feldspar) are subtracted to 

2 As per Savannah’s June 2023 scoping study, the operating costs were calculated at a scoping level 
of accuracy of -20% / +30%.

Our valuation 
assumes a higher 
(25%) contingency, 
yielding a total capex 
of USD 295m.
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yield C1 operating costs. Finally, royalties, sustaining capex and closure and rehabilitation 
costs are added to reach all-in sustaining costs.

Exhibit 4 Detail of Barroso Project opex (as per SAV’s scoping study)
LOM 

(USDm)
Annual 

(USDm)
USD per ton 

of 
concentrate

Mining 533.4 39.1 205.0
  Equipment operating costs 364.5 26.7 140.1
  Labour 49.4 3.6 19.0
  Drill and blast 88.9 6.5 34.2
  Indirect costs 30.6 2.3 11.7
Concentrator 444.0 32.5 170.7
  Power 67.0 4.9 25.7
  Processing supplies and consumables 91.3 6.7 35.1
  Reagents 106.9 7.8 41.1
  Water and tails disposal 56.3 4.1 21.6
  Maintenance supplies 34.5 2.5 13.3
  Labour 81.6 6.0 31.4
  Operating contractors and services 6.4 0.5 2.5
General and administrative 69.1 5.1 26.6
Community benefits 19.7 1.4 7.6
Total opex 1,066.2 78.1 409.9

Source: Savannah Resources, CaixaBI Equity Research

Exhibit 5 Detail of Barroso Project opex, C1 and All-in sustaining costs (as per SAV’s 
June 2023 scoping study)

USD per ton 
of 

concentrate

Mining 205.0
Concentrator 170.7
General and Administrative 26.6
Community benefits 7.6
Opex 409.9
Freight 13.9
Credit from sale of by-products -132.1
C1 operating costs 291.7
Royalties 58.7
Sustaining capex 19.0
Closure and rehabilitation 39.3
All-in sustaining costs 408.7

Source: Savannah Resources, CaixaBI Equity Research

The deal with AMG increases the probability of a scenario in which most of supply (if not all) 
is targeted at European customers, as opposed to the alternative of widening export routes 
to more distant targets such as China. This would add a cost advantage to Savannah against 
non-European producers. A cost comparison of Savannah’s anticipated opex per tonne of 
LCE against Australian hard rock producers is provided below, showing a competitive 
position in the cost curve (opex per tonne prior to benefits from by-product sales).

Savannah only 
assumes the cost of 
transport from the 
mine to the port of 
Leixões (no storage 
nor ocean freight 
costs).
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Exhibit 6 Spodumene cost curve (Australian producers) vs. Savannah
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In the June 2023 scoping study, Savannah used a spodumene concentrate price curve based 
on a pool of third party forecasts, averaging 1,464 USD/ton of SC 5.5% or 1,597 USD/ton of 
SC 6% equivalent. The price assumptions change throughout the project’s life, reaching 
higher prices in the first two years and declining to a flat level from the eighth year forward. 
Our price curve is flat at 1,375 USD/ton SC 5.5% (1,500 USD/ton SC 6%), equivalent to 
14,106 USD/ton LCE assuming a 4,000 USD/ton refining cost.

Exhibit 7 Lithium price performance
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The year-to-date average price of China SC 6% stands close to 1,135 USD/ton, with the five-
year average at 2,055 USD/ton. The price performance of lithium in the last five years was 
atypical, with a strong surge starting in the second half of 2021 after a long period below 1,000 
USD/ton. SC 6% prices reached a high of 6,110 USD/ton at the end of 2022, declining to the 
current levels throughout 2023. This steep increase was the result of multiple factors such as 
a widening deficit of battery grade lithium carbonate, restructuring of contracts to a more 
market-led pricing, restrictions of Russian hydroxide volumes and demand from Chinese 
automakers ahead of the end of government vehicle subsidies at the start of 2023.

Ultimately, lithium prices will be driven by demand from electric vehicles, the most important 
source of growth today and, presumably, in the future. The International Energy Agency 
anticipates a 12x increase in the stock of the global electric vehicle fleet (EVs and 
PHEVs) up to 2035, with battery demand expected to grow by 7x to 12x depending on which 
scenario of policy adoption is considered.
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Exhibit 8 IEA forecast of global EV fleet (million LHS) and battery demand (TWh)

STEPS: Stated Policies Scenario (designed to provide a sense of the prevailing direction of energy system 
progression, based on a detailed review of the current policy landscape); APS: Announced Pledges Scenario 
(illustrates the extent to which announced ambitions and targets can deliver the emissions reductions needed to 
achieve net zero emissions by 2050); NZE: Net Zero Emissions by 2050 (normative scenario that shows a pathway 
for the global energy sector to achieve net zero CO2 emissions by 2050, with advanced economies reaching net 
zero emissions in advance of others)

Source: IEA

BNEF estimates global lithium demand to increase 6.7x to 7.2x from 2023 to 2050 
(depending on the scenario adopted), while supply is anticipated to expand by only 4.6x. This 
leads to a deficit already in 2028 (according to the Net Zero scenario) or just a few years later 
in 2030 (Economic Transition scenario) that will grow up to the start of 2040.

Exhibit 9 BNEF forecast global lithium demand and balance
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Looking at a set of selected peers comprising of developers and producers, Savannah has 
an upside potential of 1.8x to >4x, respectively, on an EV/resources measure. If we 
consider developers and producers together, the upside is 2.8x against the total average 
and 2.3x against the median. One additional supporting point for a possible re-rating to 
Savannah is the competitive level of operating costs that the Barroso project demands.
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Exhibit 10 Re-rating potential (selected peers)
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As mentioned earlier, the valuation includes a P/NAV to account for the development phase 
of the project. The discount on the full NAV is meant to place the valuation of the company 
on par with the trading level of companies at a similar stage of development of their projects 
(on an EV-to-resources basis). The implicit P/NAV after the discount is 0.3x.

Taking a selected group of peers focused on hard rock mining/processing, and at different 
stages of development (already in production and in earlier stages), a simple market cap 
(USD) index was computed and an historical series of five years was compiled. The next 
exhibit shows the evolution of this peer group index and that of lithium carbonate prices and 
Savannah.

The company underperformed the peer group in almost all periods, and also failed to perform 
as well as prices throughout the surge started in the second half of 2021. It was only in the 
second quarter of 2024 that Savannah was able to outperform lithium prices, but still lagging 
behind the peer group. One possible explanation for the underperformance could be the 
uncertainty over the development of the project prior to the approval of the DIA from 
APA (achieved on May 2023).

Exhibit 11 Price performance of lithium price, peer group and Savannah
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Scenario and sensitivity analysis

This chapter offers a scenario and sensitivity analysis on the valuation, changing key 
assumption parameters. The first part presents a Monte Carlo style scenario analysis, in 
which we assigned different probabilities to a set of model inputs, compute 1,000 possible 
outcomes and calculate the statistics of this set of interactions. Naturally, results are heavily 
dependent on the probabilities assigned and the intrinsic importance of each changing 
variable on the final valuation outcome. The second part consists of a sensitivity analysis to 
changes in individual parameters.

First, we start with the definition of the probabilities of each model input under analysis:

Exhibit 12 Scenario analysis probabilities tables
Change Prob Cumulative 

Prob
Plant Li2O 

recovery rate

-20% 5% 5% 58%
-15% 10% 15% 62%
-10% 15% 30% 66%
-5% 20% 50% 69%
0% 30% 80% 73%
5% 10% 90% 77%
10% 5% 95% 80%
15% 3% 98% 84%
20% 3% 100% 88%

Change Prob Cumulative 
Prob

Concentrate 
grade

-20% 3% 3% 4.4%
-15% 3% 5% 4.7%
-10% 5% 10% 5.0%
-5% 10% 20% 5.2%
0% 65% 85% 5.5%
5% 5% 90% 5.8%
10% 5% 95% 6.1%
15% 3% 98% 6.3%
20% 3% 100% 6.6%

Change Prob Cumulative 
Prob

Capex change

-20% 5% 5% -20%
-15% 5% 10% -15%
-10% 5% 15% -10%
-5% 5% 20% -5%
0% 30% 50% 0%
5% 20% 70% 5%
10% 10% 80% 10%
15% 15% 95% 15%
20% 5% 100% 20%

Change Prob Cumulative 
Prob

Opex change

-20% 5% 5% -20%
-15% 5% 10% -15%
-10% 5% 15% -10%
-5% 5% 20% -5%
0% 30% 50% 0%
5% 20% 70% 5%
10% 15% 85% 10%
15% 10% 95% 15%
20% 5% 100% 20%

Change Prob Cumulative 
Prob

Price SC 6%

-1,200 10% 10% 300
-800 10% 20% 700
-300 15% 35% 1,200
-100 20% 55% 1,400

0 20% 75% 1,500
100 10% 85% 1,600
300 5% 90% 1,800
800 5% 95% 2,300

1,200 5% 100% 2,700

Change Prob

Cumulative 
Prob

Discount rate

-4% 5% 5% 4%
-3% 5% 10% 5%
-2% 5% 15% 6%
-1% 15% 30% 7%
0% 40% 70% 8%
1% 15% 85% 9%
2% 5% 90% 10%
3% 5% 95% 11%
4% 5% 100% 12%

Source: CaixaBI Equity Research

A randomized probability generator run 1,000 interactions through all the above variables and 
calculates, in each interaction, a project NPV. The result are normalized and shown in the 
next exhibit, along with the sample statistics.
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Exhibit 13 Normalized results of interactions and statistics

Average

+1x StDev-1x StDev

Source: CaixaBI Equity Research

Our assignment of probabilities was done in a conservative way, with a heavier bias 
on negative outcomes to provide a stress test analysis on the project. Results show that 
the average NPV of the interaction is of USD 440m (vs. our own valuation of USD 714m), 
with the value mode at USD 694m and the standard deviation of USD 364m. The probability 
that a value in the sample being higher than our valuation is of 15%.

The next step is to provide a sensitivity analysis on the valuation, changing key model inputs, 
such as the price of spodumene concentrate and the discount rate. A bearish and bullish 
scenarios are also added to compute NPV and IRR sensitivity analysis.

Exhibit 14 Sensitivity analysis on SC 6% price (USD/ton) and discount rate
714 5% 6% 7% 8% 9% 10% 11%
600 9 -9 -26 -40 -53 -65 -75
800 225 192 162 134 110 88 68

1,000 426 378 334 295 260 228 199
1,500 948 861 784 714 650 593 541
2,000 1,469 1,345 1,233 1,132 1,041 958 883
2,200 1,677 1,538 1,413 1,299 1,197 1,104 1,019
2,400 1,886 1,731 1,592 1,467 1,353 1,250 1,156

Million USD

Source: CaixaBI Equity Research

Exhibit 15 Sensitivity analysis on NPV and IRR
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Source: CaixaBI Equity Research

Statistics USDm
Prob > valuation 15%
Prob < valuation 85%
Prob = valuation 0%
Average 440
Standard deviation 364
Mode 694
Max 1,003
Min -348
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Financial forecasts

Savannah Resources sole operating focus is the Barroso Lithium Project in Portugal, with 
the expected start date being in the second half of 2026 (we assume in 2027). The current 
GBP 21m cash balance is not enough to fully fund the development of the Barroso project, 
but it is sufficient to cover all current workstreams and reach a final investment decision.

The recently announced partnership with AMG Critical Materials (through AMG Lithium) has 
the potential to deliver the full financing required for the Project in exchange for a long term 
offtake agreement. The relationship has begun with an initial GBP 16m equity investment, 
making AMG Savannah's largest shareholder and a 45 thousand tonnes per year offtake for 
five years. In addition, if AMG presents an acceptable full financing solution for the Project, 
this offtake would increase to 90 thousand tonnes per year for ten years.

Ahead of AMG’s financing proposal being received, our estimates incorporate a mix of new 
debt and equity (70/30) to be raised to fund the initial capital needs of the project. This is a 
possible scenario for the company’s funding requirements that will eventually produce a 
dilution effect in the future.

Exhibit 16 Summary of financial statements
GBPm 2023 2024 2025 2026 2027 2028 2029 2030
Revenues 0.0 0.0 0.0 0.0 198.8 177.4 192.9 197.1
EBITDA -3.6 -3.5 -3.5 -3.5 137.7 123.1 133.7 136.5
margin NA NA NA NA 69.2% 69.4% 69.3% 69.3%
EBIT -3.6 -3.5 -3.5 -3.5 113.6 101.8 110.3 112.6
margin NA NA NA NA 57.1% 57.4% 57.2% 57.1%
Net financials 0.1 0.0 0.0 -11.6 -11.0 -10.5 -9.9 -9.3
EBT -3.5 -3.5 -3.5 -15.0 102.5 91.3 100.4 103.4
Taxes 0.0 0.0 0.0 0.0 -33.4 -29.9 -32.7 -33.7
Net income -3.9 -3.5 -3.5 -15.0 69.1 61.5 67.7 69.7
margin NA NA NA NA 34.8% 34.7% 35.1% 35.4%
Assets 30.8 41.3 49.3 285.2 263.6 251.1 299.9 315.4
Non-current assets 20.6 28.6 36.6 272.5 250.9 238.4 223.8 208.6
Current assets 10.2 12.7 12.7 12.7 12.7 12.7 76.1 106.8
Equity 27.9 40.5 45.0 100.7 169.9 231.3 299.0 314.6
Liabilities 2.8 0.8 4.3 184.5 93.7 19.7 0.8 0.8
Non-current liabilities 0.0 0.0 3.5 183.7 92.9 18.9 0.0 0.0
Current liabilities 2.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8
Capex 0.0 -8.0 -8.0 -235.9 -2.5 -8.7 -8.7 -8.7
CFO -2.4 -5.0 -3.5 -15.0 93.2 82.7 91.0 93.6
New equity 6.5 16.0 8.0 70.8 0.0 0.0 0.0 0.0
Net debt (cash) -9.7 -12.6 -9.1 171.0 80.2 6.3 -76.0 -106.7
Shares outstanding (million) 1,830.2 2,172.8 2,352.5 3,942.9 3,942.9 3,942.9 3,942.9 3,942.9
ROE -13.8% -8.6% -7.7% -14.9% 40.7% 26.6% 22.6% 22.2%
ROA -12.5% -8.4% -7.1% -5.3% 26.2% 24.5% 22.6% 22.1%
ROCE -12.7% -8.6% -7.2% -1.2% 43.2% 40.7% 36.9% 35.8%

Source: CaixaBI Equity Research

In October 2016, Savannah entered into a consortium agreement with Rio Tinto to develop 
their respective projects in Mozambique through an unincorporated consortium. In December 
2021, Savannah signed a Deed of Termination relating to this consortium agreement. Under 
this deed of termination, a compensation of USD 9.5m (GBP 7.0) was agreed to be paid by 
Rio Tinto to Savannah.
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In 2023, the company was indirectly notified that the Mozambican Tax Authority (MTA) 
considered the transaction in scope for capital gains tax and that a tax amount of c. GBP 
1.65m should be paid. In its 2023 report, the company reported that it did not received any 
formal notification from MTA and it does not agree with MTA’s position. Still, the company 
made a provision of c. GBP 0.8m based on the sum of the probability-weighted outcomes. 
The company has a restricted cash amount of c. GBP 0.7m that can be used to settle this 
issue with MTA (accounted for 7.2% of the total cash balance at the end of 2023).

The Group has carried forward losses amounting to c. GBP 18.4m at the end of 2023, but the 
deferred tax asset has not been recognized in the financial statements given that the timing 
and extent of taxable profits are uncertain. The tax losses related to subsidiaries in 
Mozambique can be carried forward for a five year period. In Portugal, tax losses can be 
carried forward for a 14 years period for losses related to the 2017-2019 tax years and for a 
12 year period for losses related to the 2020-2023 tax years. There is no expiration date for 
tax losses carried forward in the United Kingdom.

According to the schedule of tax loss expiration reported in the 2023 Annual Report, c. 48% 
of the GBP 18.4m of the tax losses carried forward have no expiration date, with c. 12% valid 
until 2030. We did not consider any of these in our forecasts or valuation.

At the end of 2023, the most significant line in the balance sheet was Intangible Assets (GBP 
18.4m) related to the expenditures related to the exploration licenses in Portugal. There was 
an addition of GBP 2.1m in 2023 and no impairments made. PP&E was reported at GBP 
1.66m at the end of 2023, almost entirely related to land. Trade and Other Payables stood at 
c. GBP 2.0m at the end of 2023, an increase of GBP 0.9m against 2022 (o.w. GBP 0.64m 
related to drilling and DFS work, but also legal fees related to Operation Influencer3 in 
Portugal). A significant part of trade payable is related to work performed in Barroso that is 
capitalized.

Once the project is running it should generate enough funds to allow for ample dividend 
distributions. We incorporated an 80% dividend payout once the project’s cumulative FCF is 
positive, which in our model is in 2030. Still, the key point of the investment case in a valuation 
perspective is the potential for capital growth, and not so much yield through shareholder 
distributions.

3 In November 2023, the Portuguese Public Prosecutor ran an investigation into possible active and 
passive corruption, undue influence, malfeasance and other wrongdoings in relation to a variety of 
“green” projects including Savannah’s Barroso Lithium Project. On 30 January 2024, Savannah 
announced the conclusions from an independent legal review (the ‘Independent Review’) and legal 
opinions (the ‘Legal Opinions’) which it commissioned following the announcement of the Operation 
Influencer investigation. In summary, the Independent Review found no evidence which would give 
rise to liability of the Company in connection with any irregular financial transactions by the Company. 
It also found no evidence of improper offers, improper payments, or other forms of wrongdoing by the 
Company regarding the suspicions set out in the Investigation associated with: past relations with a 
potential partner, discussions on the by‐pass road, royalties, or in relation to interactions with national 
entities in the EIA process under Article 16. No material legal risk was identified related to the alleged 
facts and circumstances outlined in the Investigation. Separate Legal Opinions also confirmed that, 
based on the findings of the Independent Review, but also on the functioning of the Portuguese 
permitting process, past legal experience, and constitutional protections, under no realistic 
circumstance would the Project's execution and its expected future cash flows be at risk from the
Investigation's findings.
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The Barroso Project

Many of the factual information about the Barroso Project used in this chapter is sourced from 
Savannah’s June 2023 scoping study, in which the company provides an explanation of the 
fundamentals of the project regarding geology, production infrastructure and economic 
valuation (the latter according to the company’s own assumptions).

Historical overview

In November 30, 2001, the Portuguese State signed with the company Saibrais – Areias e 
Caulinos, S.A. (Saibrais) a prospecting and research contract (no. 7/2001) for prospecting for 
feldspar, quartz, lithium, tin, tungsten, niobium and tantalum, having requested the granting 
of the mining concession. Saibrais carried out studies that confirmed the existence of viable 
feldspar reserves and the occurrence of lithium minerals such as petalite and spodumene.

Given the promising results, Saibrais requested in 2003 the concession for the exploration of 
mineral deposits (quartz and feldspar), having complied with the environmental assessment 
procedure. The conditional DIA was issued on March 25, 2005, with the mining concession 
contract signed on May 12, 2006, recorded as C-100 and with the denomination of “Mina do 
Barroso” (Barroso Mine).

The concession with an area of 120.4 ha was granted to Saibrais. The mining plan foresaw 
the exploration of three sites in a total of 70 ha. In 2008, Saibrais changes its denomination 
to Imerys Ceramics Portugal, S.A. (Imerys Ceramics) and signed additional prospecting and 
research contracts in zones surrounding the concession area.

In June 2010, these works were concluded with a new request for the expansion of the 
concession area and the presentation of a new mining plan with seven deposits and the use 
of lithium mineral deposits. This would mean an expansion of the concession area to 542 ha 
and with a mining plan of 88 ha. The new mining plan was approved on December 14, 2010, 
conditioned to the approval of the concession area and the evolution in the pace of 
prospecting. The addenda to the contract was signed on June 23, 2016.

In 2017, Imerys Ceramics transferred its rights of the concession of Mina do Barroso to 
Slipstream Resources Portugal, Lda (created specifically to explore the lithium project of Mina 
do Barroso), an operation approved by the government on January 25, 20174. Savannah 
purchased 75% of Slipstream Resources Portugal with the right to purchase the additional 
25%, which the company did in 2019 to become the Project’s sole owner. The company 
proceeded to a new revaluation of the concession area, delimiting the ore bodies for lithium 
exploration.

Works encompassing more than 100 surveys were carried out, resulting in an estimation of 
14 million tonnes of inferred resources (1.1% Li2O) in three of the eight ore bodies that occur 
in Mina do Barroso. In two of these three ore bodies, additional prospection targets were 
identified with a potential of 8 to 10 million tonnes (1.0% to 1.2% of Li2O), increasing the global 
potential to 22-24 million tonnes (1.0%-1.2% of Li2O). In 2019, Savannah secured 100% of 
the project and expanded it by adding the adjacent Aldeia mining lease application (three 
blocks totalling 2.94 km2) to the original C-100 mining lease. Also in 2019, through further 
drilling, the resource was increased to 27 million tonnes and to 28 million by June 2023.

The change of focus to the exploration of lithium instead of quartz and feldspar (targeting the 
ceramics industry), along with a more detailed delimitation of the ore bodies, led to a new 
request for the expansion of the concession area. Savannah submitted an EIA to APA in May 
2020 for the consideration of an expansion of the concession area to 593 ha from the current 
542 ha, with the expansion of the mining plan to 384-476 ha (depending on which of the three 
alternatives for the development of the project was chosen) from 88 ha, and the reduction of 
the number of open pits to four. This would allow a better coverage of the ore mineralization 

4 Diário da República n.º 52 – 2ª série (Aviso n.º 260/2017, March 14)
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extensions beyond the current limits of the concession, the installation of an industrial facility 
for ore processing, construction of road accesses and of a tails storage facility (TSF).

In June 2022, APA informed Savannah that it had concerns about the Project's design as 
presented in 2020, and proposed that the Project enter the additional Article 16 step of the 
EIA legislation, during which Savannah could redesign or revise certain aspects of the 
project’s design and associated environment, ecology and socio-economic consideration, and 
to resubmit it to APA for consideration. This resubmission was done on March 16, 2023, with 
APA issuing a positive but conditional DIA at the end of May 2023.

Savannah must complete the Environmental Compliance Report of the Execution Project 
(RECAPE), a period of engagement between the company and APA to ensure that all the 
conditions set in the DIA are materialized in the final design of the project. The final designs 
for the project along with the measures and environmental monitoring plans to be 
implemented will then be submitted by Savannah to meet the criteria described in the DIA. If 
the designs and plans are approved by APA the environmental conformity of the detailed 
design can then be declared (DCAPE). In parallel with the RECAPE process is the licensing 
award process, and once the DCAPE declaration is made the project can be awarded with 
the final Environmental Licence (TUA). The company anticipates the finalization of the DFS 
by the end of 2024, and that environmental licensing should be completed soon after the 
DFS. 

Geology

The Portuguese continental territory can be divided in two large units: (i) Hesperian Massif of 
mainly Palaeozoic age and Hercynian deformed, and (ii) the Epi-Hercynian covering that 
includes the western and southern Meso-Cenozoic borders. The predominantly metallic 
mineral resources in the Hesperian Massif can be divided into four geotectonic units:

 Galicia – Trás-os-Montes Zone

 Central Iberian Zone

 Ossa Morena Zone

 South Portuguese Zone

Lithium tends to be concentrated in differentiated 
granitic magmas and also in the aplitic, pegmatite and 
hydrothermal residues formed after the consolidation of 
magmas. This granitic rocks are widespread in the north 
and center of Portugal (Galicia – Trás-os-Montes and 
Central Iberian Zones). The most important lithium 
occurrences in Portugal are located in those zones, 
namely:

 Serra de Arga (resources are not evaluated)

 Covas do Barroso (resources evaluated)

 Barca d’Alva (resources are not evaluated)

 Guarda (resources evaluated)

 Mangualde (resources are not evaluated)

 Segura (resources are not evaluated)

The Barroso – Alvão region in northern Portugal is characterized by the presence of a large 
field of several dozens of pegmatite and aplite-pegmatite dykes of granitic composition. 
Pegmatite dykes are mainly intruded in the granitic rocks of the region whilst aplite-pegmatite 
dykes are hosted by low- to medium-grade metasedimentary rocks of Silurian age that are 

Main Portuguese 
Li-rich mineral 
occurrences

Carvalho, Jorge & Farinha, João. (2004).



Savannah Resources

Page 18

strongly deformed5. These host rocks are part of the Galicia – Trás-os-Montes geotectonic 
zone6.

Exhibit 17 Geological setting of the Barroso – Alvão aplite-pegmatite field

Source: Carvalho, Jorge & Farinha, João. (2004). LITHIUM POTENTIALITIES IN NORTHERN 
PORTUGAL

Lithium mineralization at the Barroso mine occurs mainly in the form of spodumene-bearing 
pegmatites, hosted in metapelitic and mica schists, and occasionally carbonate schists of 
upper Ordovician to lower Devonian age.

Savannah started drilling at the Barroso Lithium Project in 2017 and completed over 35,000 
meters of drilling using a combination of reverse circulation and diamond drilling to define a 
JORC (2012)7 compliant resource. The resource is comprised of five main deposits: Grandão, 
Reservatório, Pinheiro, NOA and Aldeia.

Grandão is the primary deposit of the project with a mineralised zone of 650m long, 500m 
wide and thickness of up to 50m. This deposit has exhibited consistent mineralization within 
the pegmatite body, producing (according to the company) the most significant results.

Reservatório is a moderately dipping outcropping pegmatite of over 450m of strike exposure 
traced for at least 170m down dip. The pegmatite thickness can reach 40m, exhibiting 
consistent lithium mineralization.

Pinheiro is composed of two steeply dipping converging pegmatite bodies that can be traced 
for 200m on the surface and 150m down, with thickness up to 25m. Lithium mineralization 
occurs in both pegmatites and remains open along both strike and down dip.

NOA is a moderately dipping and semi-contiguous pegmatite body that is traced for 350m 
along strike and down for 140m. The lithium mineralization is consistent both down dip and 
along strike.

5 CHAROY B., LHOTE F., DUSAUSOY Y. NORONHA F. (1992): The crystal chemistry of spodumene 
in some granitic aplite-pegmatite of Northern Portugal: a comparative review. Canadian Mineralogist, 
30, 639-651.
6 Carvalho, Jorge & Farinha, João. (2004). LITHIUM POTENTIALITIES IN NORTHERN PORTUGAL.
7 The Australasian Code for Reporting of Exploration Results, Mineral Resources and Ore Reserves 
(the JORC Code) establishes standards for public reporting, emphasising principles of transparency 
and materiality.
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Aldeia is a northwest dipping tabular pegmatite with a number of minor subsidiary bodies, 
which can be traced for 200m along strike and 250m down dip. The mineralization is 
consistent throughout the pegmatite and with a higher grade compared with the other 
deposits.

Mineral resources

In June 2023, the JORC (2012) compliant Measured, Indicated, and Inferred Mineral 
Resource for the Barroso Lithium Project was updated to 28 million tonnes at 1.05% Li2O with 
a lithia content of 293,400 tonnes. According to the company, to further demonstrate the 
potential of the project, an Exploration Target has been refined based on the results of the 
drilling works for the Grandão, Reservatório and Aldeia deposits. This Exploration Target 
projects a potential of 11 to 19 million tonnes at 1.0%-1.2% Li2O, giving a combined project 
Resource and Exploration Target of 39 to 47 million tonnes at 1.0%-1.2% Li2O.

Exhibit 18 Mineral Resource estimation summary, 0.5% Li2O cut-off (June 2023)
Tonnes Li2O Fe2O3 Li2O

Mton % % tonnes
Measured 6.6 1.1 0.7 71,600
Indicated 6.4 1.0 0.8 61,300
Inferred 4.8 1.0 0.7 48,900

Total 17.8 1.04 0.7 181,800
Measured
Indicated 3.5 0.95 0.8 33,000
Inferred 0.7 0.9 0.9 6,500

Total 4.2 0.94 0.8 39,500
Measured
Indicated
Inferred 2.0 1.0 0.7 20,000

Total 2.0 1.0 0.7 20,000
Measured
Indicated 0.4 1.2 0.8 4,200
Inferred 0.3 1.0 0.9 2,900

Total 0.7 1.1 0.9 7,100
Measured
Indicated 1.6 1.3 0.5 21,300
Inferred 1.8 1.3 0.4 23,700

Total 3.4 1.3 0.4 45,000
Measured 6.6 1.1 0.7 71,600
Indicated 11.8 1.0 0.7 119,800
Inferred 9.6 1.1 0.9 102,000

Total 28.0 1.05 0.8 293,400

Reservatório

Pinheiro

NOA

Aldeia

All deposits

Deposit Resource class

Grandão

Source: Savannah Resources, CaixaBI Equity Research

Exhibit 19 Exploration Target summary (June 2023)

Li2O
Lower Upper %

5.0 7.0 1.0%-1.2%
4.0 8.0 1.0%-1.2%
2.0 4.0 1.0%-1.3%
11.0 19.0 1.0%-1.2%

Aldeia
Total

tonnage range (Mton)Deposit

Reservatório
Grandão

Source: Savannah Resources, CaixaBI Equity Research

June 2023 resource 
update
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On May 2024, the company announced an upgrade to the JORC (2012) compliant resource 
for the NOA orebody, along with further results from the current drilling programme (in 
Reservatório and Grandão). This update was the result of the ongoing works towards a 
Definitive Feasibility Study (DFS) on the project. As a consequence, 93% of the total resource 
of NOA is now in the Indicated category (previously it was 67%), expanding the geological 
confidence in the resource and meeting the requirements for inclusion in the DFS. The JORC 
(2012) compliant NOA resource is now of 661,000 tonnes at 1.03% Li2O, containing 6,800 
tonnes of Li2O. The size of the resource increased by 3% following extending mineralization 
on the western pegmatite. Additional exploration potential was recognized to the west, with 
the pegmatite still open along strike to the west and depth to the north.

Exhibit 20 Barroso Lithium Project map of deposits and drill hole sites

Source: Savannah Resources

The Mineral Resource estimate at NOA was classified as Indicated or Inferred in line with 
JORC (2012) and is summarized in the next exhibit.

Exhibit 21 Updated 2024 Resource Estimation Summary of NOA at 0.5% Li2O Cut-off
Mineralization type Transitional Primary Total

Tonnes (ton) 52,000 563,000 614,000

Li2O (%) 1.03 1.03 1.03

Fe2O3 (%) 0.97 0.83 0.84
Tonnes (ton) 100 46,000 46,000

Li2O (%) 0.89 0.95 0.95

Fe2O3 (%) 0.85 0.45 0.45
Tonnes (ton) 52,000 609,000 661,000

Li2O (%) 1.03 1.03 1.03

Fe2O3 (%) 0.97 0.80 0.82

Li2O Tonnes 500 6,300 6,800

Inferred

Total

Indicated

Source: Savannah Resources, CaixaBI Equity Research

May 2024 resource 
update
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Drilling results from seven diamond drill holes at Reservatório orebody were also received 
according to the May 2024 announcement, confirming the mineralization at depth and the 
potential for further resource upgrades. According to the company, the best results received 
with lithium intersections include:

 36.48m @ 1.34% Li2O from 31.05m in hole 23RESDD009

 36m @ 1.28% Li2O from 151m in hole 23RESRC09

 26m @ 0.85% Li2O from 155m in 23RESRC040

 21.8m @ 1.37% Li2O from 132.3m plus 9.2m @ 1.08% Li2O from 157m in hole 
23RESRC041

Exhibit 22 Location of Phase 1 drilling at Reservatório with latest significant intercepts

Source: Savannah Resources

Exhibit 23 A-A' cross section of Reservatório showing latest significant assays

Source: Savannah Resources



Savannah Resources

Page 22

Exhibit 24 B-B' cross section showing latest significant assays at Reservatório

Source: Savannah Resources

In Grandão, results from two reverse circulation holes at the margins of the pegmatite 
confirmed the continuity of the lithium mineralization to the north, with the best results 
including:

 18m @ 0.93% Li2O from 35m in hole 24GRARC132

Exhibit 25 Grandão drilling map with sites of Phase 1 drilling and significant intercepts

Source: Savannah Resources
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According to the company, the second phase of the current drilling program should target 
Reservatório, Pinheiro and Grandão to further upgrade the resources at these deposits 
beginning in the third quarter of 2024. The details for the second phase of the program will 
be finalized once all results from the first phase have been received and reviewed.

In March 2024, Savannah announced broad high-grade zones of lithium mineralization 
intersected at Pinheiro. These results outline a new high-grade zone of spodumene lithium 
mineralisation within the pegmatite at the Pinheiro deposit, which has a current JORC (2012) 
compliant resource of 2.0Mt @ 1.00% Li2O within the overall Project JORC (2012) compliant 
resource of 28Mt @ 1.05% Li2O.

Pinheiro is the first deposit scheduled to be mined when the Project begins production, and 
the company believes that these new high-grade results point towards the potential for a 
significant improvement in the Project's early cash flow and overall NPV.

Mine plan

According to the last scoping study reported by Savannah (June 2023), the plan for the 
Barroso Lithium Project was based on an annual run of mine rate of 1.5 million tonnes of ore 
with an estimated life of mine (LOM) average head grade of 0.96% Li2O (diluted), along with 
an overall strip ratio of 5.9:1 (waste:ore ratio) and a LOM of 14 years. An important note 
highlighted in the scoping study by the company, is that the study’s resulting 20.5 million 
tonnes mine plan cannot be classified as an ore reserve under JORC (2012). Savannah’s 
first JORC Reserve estimate should be made as part of the ongoing DFS.

The plan foresees the identification of basic pit stages with the intention of deferring stripping 
requirements over the LOM, given that the mineralization grades are consistent throughout 
the deposits. This will allow the reduction of costs and the improvement of project economics. 
Seven pit stages are included in the plan from five deposits:

 Pinheiro (single stage)

 Grandão (two stages)

 Reservatório (two stages)

 NOA (single stage)

 Aldeia (single stage)

The following exhibits show the conceptual site layout, cross section in Grandão with the 
conceptual stages 1 and 2 pits and the optimized shell and mine plan, with the modeling of 
five geological blocks using optimization based on the Lerchs-Grossmann algorithm.
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Exhibit 26 Conceptual site layout

Source: Savannah Resources

Exhibit 27 Grandão cross section with conceptual stage 1 and 2 pits

Source: Savannah Resources
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Exhibit 28 Conceptual optimized shell and mine plan
Feed Diluted 

Li2O

Stripping Strip ratio

Mton % Mton w:o
Pinheiro 1 1.3 0.99 11.2 8.8
Grandão 1 5.2 1.05 34.4 6.7
Grandão 2 5.8 0.78 13.3 2.3
Reservatório 1 2.7 0.93 11.8 4.4
Reservatório 2 1.8 0.96 10.4 5.6
NOA 1 0.5 0.90 2.8 5.4
Aldeia 1 3.1 1.19 36.6 11.7
Total 20.5 0.96 120.6 5.9

Deposit Stage

Source: Savannah Resources, CaixaBI Equity Research

The optimized shells used in the company’s scoping plan are based on Measured, Indicated 
and Inferred Mineral Resource estimates in addition to a smaller amount of Exploration 
Target. According to the company, appropriate dilution and recovery factors were applied, 
with the quantities for each type of material shown in the next exhibit.

Exhibit 29 Plant feed inventories by pit and material type

Tonnes Li2O Tonnes Li2O Tonnes Li2O Tonnes Li2O Total Li2O Share

Million % Million % Million % Million % Mton %
Pinheiro 1.3 1.00 1.3 0.99 6%
Grandão 6.6 1.05 4.4 0.70 11 0.91 54%
Reservatório 3.5 0.95 0.7 0.93 0.3 0.90 4.5 0.94 23%
NOA 0.3 0.94 0.2 0.84 0.5 0.90 2%
Aldeia 1.6 1.23 1.5 1.15 3.1 1.19 15%
Total 6.6 1.05 9.8 0.88 3.7 1.04 0.3 0.90 20.5 0.96 100%
Share 18% 2% 100%

Exploration targetInferred resource

Deposit

32% 48%

Indicated 
resource

Measured 
resource

Source: Savannah Resources, CaixaBI Equity Research

As required by JORC guidelines, the company highlights that the potential quantity and grade 
of the Exploration Target is conceptual, with still insufficient exploration work to estimate a 
mineral resource, being uncertain if further exploration will result in the definition of a mineral 
resource. However, the Exploration Target accounts for just 2% of the resource used in the 
mine plan reported in the scoping study.

Mining schedule

As mentioned earlier in this report, we used the company’s operating assumptions presented 
in the June 2023 scoping study as guidance in order to reach a valuation for Savannah. The 
mine production timetable is presented in the next exhibits. The scoping study assumes that 
as the project unfolds further refinements to haul routing plans, waste rock storage 
management and pit staging should be targeted to take advantage of opportunities to reduce 
haulage investment and operating costs.
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Exhibit 30 Conceptual mine production plan (pre-strip included in Year 1)
Plant feed Li2O 

(diluted)

Mining 
(waste + 

peg + 
plant feed)

Strip ratio Li2O

Mton % Mton (w:o) kton
4,953 20.5 1.0 141.0 5.9 196.6

1 360 1.3 1.0 20.8 14.4 13.4
2 360 1.4 0.8 16.0 10.2 11.6
3 360 1.5 0.8 8.8 4.8 12.7
4 360 1.5 0.9 6.4 3.3 12.8
5 360 1.5 0.9 5.0 2.3 14.0
6 360 1.4 1.0 4.8 2.4 13.7
7 360 1.6 1.0 4.7 2.0 15.1
8 360 1.5 0.9 4.5 2.0 13.5
9 360 1.5 1.0 14.2 8.5 15.5
10 360 1.5 1.0 18.6 11.8 14.3
11 360 1.6 1.0 15.5 8.5 15.4
12 360 1.5 1.0 9.6 5.4 14.7
13 360 1.4 1.1 8.7 5.1 15.6
14 273 1.2 1.3 3.5 2.0 14.8

DaysConceptual mine 
production

Total

Year of 
production

Source: Savannah Resources, CaixaBI Equity Research

The same information but by deposit is presented in the next exhibit.

Exhibit 31 Conceptual mine production plan by deposit

Source: Savannah Resources

The Grandão deposit (in both phases) accounts for the major part of production from the 
second to the eighth years, with Reservatório extending the production curve for the 
remaining years. Both deposits represent 77% of the anticipated plant feed inventory 
throughout the LOM.
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Mining costs items

The June 2023 scoping study incorporated results from a contract mining model that was 
developed by Minesure and using the schedules presented in the previous two exhibits. 
Estimates for the annual operating costs for each major item of plant were estimated from 
first principles with data provided by major mining fleet suppliers, while labour costs were 
given by Savannah. Annual operating costs for each machine were calculated and 
incorporated to the mining schedule to yield a total cost per tonne.

Planned mining works will use excavators matched with dump trucks. The anticipated 
production rates call for three dozers while only mining at Pinheiro and Grandão, rising to four 
dozers when Reservatório starts production. In a first phase, only one water cart will be 
required, increasing to two when mining in Reservatório and NOA starts. Simultaneously, a 
front-end loader is set to work throughout the project’s life as backup and to execute general 
and clean up works. An allowance was also made for the operation of a service truck, light 
vehicles and other supporting equipment.

The mobilization of mining equipment to site and the setting up of maintenance facilities is 
accounted as capital expenditures, as are pre-stripping activity costs. Before the start of 
mining operations, areas need to be cleared, grubbed, with the topsoil recovered and stored. 
Given the short pushing distances, a dozer and loader will be required in this stage. As new 
deposits start to be developed (according to the already presented timetable) or existing ones 
brought back, additional clearance works need to be executed.

Processing

The flow sheet used to develop the last scoping study (1.5 million tonnes per year DMS8 and 
flotation circuit) is supported by metallurgical tests conducted at Nagrom9 in Perth (Australia) 
on samples from Pinheiro, Aldeia, Reservatório and Grandão. The overall plant availability is 
estimated at 85% for the recovery of spodumene into a concentrated product with 5.5% Li2O, 
while the Li2O recovery rate assumed in the scoping study is of 73%. The tails will be 
thickened and dry stacked in a lined tailings storage facility.

Exhibit 32 Summary diagram of process plant flow sheet

Source: Savannah Resources

8 Dense Media Separation: process in which particles are separated according to their densities.
9 Nagrom is Australia’s leading privately owned metallurgical and assaying services provider.
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Ore processing for the production of concentrates will incorporate the following stages:

Crushing and reclaim: this is a multi-stage circuit in which ore crushing and screening takes 
place. The ore is crushed to less than 14mm and then discharged onto the fine ore stockpile, 
where it is reclaimed through a belt feeder into the primary screen.

Primary comminution and classification: the reclaimed material is separated into oversize 
(+3.35mm) that is fed to the primary mill, and undersize material that is separated again into 
the DMS pre-treatment stage (+0.85mm). The 0.85mm material is then treated through 
classification to produce an underflow (+0.18mm) that reports to the secondary mill, and an 
overflow (-0.18mm) to bypass the secondary mill and be rearranged before undergoing 
magnetic separation.

DMS: the dense media separation operates as a conventional pump-fed DMS circuit using a 
low SG (specific gravity) media to act as a pre-concentration stage. The floats that are 
produced are disposed to the floats stockpile, while the upgrades sinks will report to the 
regrind mill.

Flotation preparation circuit: a secondary mill will operate in a closed circuit with the 
secondary mill stack sizers producing a product P8010 of 0.150mm. The mill discharge suffers 
magnetic separation and desliming before mica flotation to remove highly magnetic material 
and ultra-fines.

Mica flotation circuit: the mica11 flotation feed is conditioned in tanks before going into the 
mica rougher flotation cells. The rougher concentrate goes into the mica cleaner flotation cells 
to minimize Li2O losses in the mica concentrate. This concentrate is collected and fed to the 
mica thickener, with the mica cleaner tails being combined with the mica rougher tails and 
undergoing two stages of cyclones to remove mica reagents before entering the spodumene 
flotation circuit.

Spodumene flotation circuit: this circuit includes a rougher, cleaner and recleaner stage, 
with tails from each stage fed to the prior stage to improve Li2O recovery. The area of 
spodumene flotation uses flotation water recovered from the spodumene tails and 
concentrate thickeners to minimize the impact of flotation chemicals on other equipment.

Concentrate and tailings dewatering and storage: the spodumene concentrate, ceramic 
by-products and tailings streams are dewatered through a combination of cyclones, 
thickeners, belt filters and filter presses prior being dry stacked in a storage area adjacent to 
the processing plant. The spodumene concentrate and ceramic by-products are transported 
off-site.

Water circuits: processing uses three water circuits to minimize the impact of flotation 
reagents on equipment, to allow dry stacked tailings, to reduce the volume of fresh water 
required to operate the plant and to optimize the environmental impact.

Reagents: the reagents planned to be use are environmentally friendly and also meet 
European REACH12 requirements. The reagents include sodium silicate, soda ash, flocculant, 

10 P80 represents the particle size at which 80% of the material is finer (smaller) than that size. This is 
a critical parameter as it affects efficiency of subsequent processes.
11 Mica is the name given to a group of silicate minerals that have silicon and oxygen as their two 
major components.
12 REACH is a regulation of the European Union, adopted to improve the protection of human health 
and the environment from the risks that can be posed by chemicals, while enhancing the 
competitiveness of the EU chemicals industry.
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Armeen T13, and an oleic acid14 based collector. Storage and delivery of minor reagents such 
as soda ash, mica collector, coagulant, and frother15 also have been included in the plan.

Services: the functioning of the processing plant requires the provision of raw water and 
compressed air.

Exhibit 33 Concentrator production
Parameter Units Value
Plant annual treatment rate tpa 1,500,000
Crushing plant utilization % 65
Crushing plant throughput tph 263.4
Process plant utilization % 85
Process plant throughput tph 202
Ore feed grade % Li2O 0.96
Concentrate grade % Li2O 5.5
Li2O recovery % 73
Spodumene concentrate (5.5%) tpa 190,525
Ceramic by-products sold tpa 400,000
Total tails disposed tpa 909,475

Source: Savannah Resources, CaixaBI Equity Research

Conversion

According to the mineral and chemical composition and MinSol’s16 project experience, the 
Barroso concentrate is considered of high quality and suitable for conversion through the 
conventional sulfate route. Conversion tests have been conducted in Europe and Australia to 
determine:

 Conduct sighter decrepitation tests on samples of spodumene concentrates under a 
set of conditions (time and temperature);

 Conduct sighter sulfation bake/water leach tests to assess lithium extraction;

 Identify optimal decrepitation conditions for each spodumene mineral concentrate 
and also differences in reactivity between those mineral concentrates.

At the time of the publishing of the June 2023 scoping study, the most recent conversion test 
work at the Australian Government’s Science and Technology Organization proved good 
conversion and leach recoveries without requiring further detailed investigations or 
optimization. Results are shown in the following exhibit.

13 Armeen T collector is a tallow amine used in the flotation of potash, feldspar, and spodumene and 
as an anticaking treatment in the load out, storage, and transport of potash salts. It can also be 
applied as an acid emulsifier in oilfield stimulation.
14 Oleic acid is a fatty acid that occurs naturally in various animal and vegetable fats and oils. Oleic 
acid is a commonly used spodumene collector. It can be adsorbed on the surface of spodumene ore 
particles, making it hydrophobic, and promoting spodumene to combine with air bubbles and float.
15 A frother is a substance that stabilizes the air bubbles produced during flotation, promoting their 
persistence and stability. Commonly used frothers in spodumene flotation include isobutanol methyl 
ether (MIBC) and pine oil.
16 Western-Australian based resource development consultancy, specialising in the engineering 
design and project delivery for mineral processing facilities and associated infrastructure. Projects in 
which the company participated include those of Latin Resources, Talison Lithium, Lynas Rare Earth - 
Kalgoorlie Facility, Iluka – Eneabba, Global Lithium - Manna SOC Project, Tormin Mineral Sands, 
Dundas Ilmenite Project, BCI - Mardie Salt Project, and Norton GF - Binduli North Heap Leach 
Project.

Includes tails that could be sold as 
ceramic by-products after further study of 
the ceramics market
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Exhibit 34 Summary of lithium, aluminium and iron extractions

1100 ºC 1150 ºC 1100 ºC 1150 ºC 1100 ºC 1150 ºC
60 min 90 min 90 min 90 min 60 min 90 min 90 min 90 min 60 min 90 min 90 min 90 min

4 6.4 98.2 98.4 98.7 99.1 3.7 4.0 4.1 3.8 19.6 21.2 19.6 18.6
5 5.8 96.8 96.7 96.5 97.4 3.8 3.6 3.5 3.6 12.8 13.2 11.6 10.9
6 5.5 96.3 79.7* 95.5 96.7 4.2 2.4 3.5 3.6 13.6 6.6 10.6 12.2
7 5.4 97.1 96.9 97.7 96.9 3.7 3.7 2.8 3.0 13.9 14.9 11.6 14.0
8 5.6 95.7 95.6 95.1 96.1 2.9 3.1 2.7 3.5 10.4 12.0 9.1 11.2

Al extraction (%)
Decrepitation conditions
1050 ºC

Fe extraction (%)
Decrepitation conditions
1050 ºC

Sample 
ID

Li2O 
(wt%)

Li extraction (%)
Decrepitation conditions
1050 ºC

* Determined to be due to incorrect acid addition

Source: Savannah Resources, CaixaBI Equity Research

Infrastructure

The following list includes the infrastructure requirements of the project according to the June 
23 scoping study:

Site access road: the upgrade of a 6.6 km road is necessary to provide access to the site 
for the delivery of supplies and reagents and for the export of spodumene concentrate. Roads 
will be required for heavy (mine production and tailings management) and light (concentrator 
operations) vehicles.

Bypass road: a new 17 km public road to bypass local villages and connect to the A24 
motorway is needed to minimize interactions between heavy and light vehicles and to reduce 
the impacts on local villages.

Power: this is required for the mine and concentrator, with the largest consumers being the 
comminution equipment (crushers, ball mill, among others). The supply of electricity will be 
done through the high-voltage power lines close to the site to a power transformer that the 
company will need to license and build. The licensing is done through the Direção-Geral de 
Energia e Geologia (DGEG17) services. 

Water: is needed for concentrator operations, with almost all material from the mine subject 
to some form of wet processing. Most of the water used is recycled within the concentrator, 
but some fresh water is required to account for the water lost mainly as moisture content in 
the tailings and concentrate streams. Water will come from the dewatering of the planned pits 
and from water reservoirs that will be built on the Project’s lease area.

Transport and logistics

In the June 2023 scoping study, the company assumed that the product will be sold locally, 
given the likelihood that downstream processing facilities in Portugal will come online around 
the same time that Savannah starts operations (around the second half of 2026). With this 
assumption in mind, the only transportation cost incorporated in the scoping study was the 
one from the mine to Leixões, Matosinhos (no storage nor ocean freight costs) where the 
company believes there is capacity to build a lithium refinery.

In the previous scoping study of June 2018, transportation and logistics assumptions were 
broader and included the transport by road from the mine to a warehouse in Maia (near the 
city of Porto), the storage cost, the transport from Maia to Leixões and the shipping from 
Leixões to a set of locations including Dalian and Yantian. The less restrictive set of 
assumptions of the 2018 scoping study led to an overall transportation cost that is 6.4x higher 
than the one included in the 2023 scoping study (12.3 USD/ton).

Despite a number of projects for the construction of lithium refineries in Portugal, no final 
investment decision was made at this point in time. Perhaps the strongest possibilities are 

17 Directorate-General for Energy and Geology.
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those of the Aurora joint-venture between Galp and Northvolt and the project from Lifthium 
(José de Mello Group).

The Aurora 50/50 joint-venture was completed in 2022 and aims to create a lithium processing 
plant in Portugal, with 35 thousand tonnes per year of lithium hydroxide enough for 50 GWh 
of battery production (approximately 700 thousand electric vehicles per year). The start of 
production continues to be estimated to take place in 2026 (the use of green power should 
be prioritized in this project to minimize the use of natural gas).

In the case of project sponsored by the José de Mello Group, a decision could be taken in 
mid-2024, after tests being carried out in a pilot plant in Canada have been completed. The 
strategy is to have at least two plants by 2030 (with a combined 50 thousand tonnes per year 
capacity of lithium hydroxide) and, possibly, a third already in mind or under development by 
then.

The partnership agreement signed with AMG, gives strength to the scenario in which the 
Project’s production is sold locally in Europe, thereby supporting Savannah’s assumption 
made in the June 2023 scoping study of lower transportation costs. This scenario is also what 
we have included in our valuation.

Environment

The revised and optimized site layout submitted to APA in March 2023 and that received a 
positive conditional DIA in May of that year, was the basis of the June 2023 scoping study 
and incorporates the following environmental considerations:

Water

 The Barroso project will source all of its water needs onsite, with water predominantly 
collected in the mining areas and from surface sources. There will be no need for 
water to be abstracted from the Covas River.

 The project will have a closed water system, with water resources stored, treated and 
recycled onsite.

Infrastructure

 There is a new road layout that allows all project-related traffic to avoid local villages 
and towns, connecting directly to the A24 motorway and that requires one new bridge 
(onsite) to reduce impact on local rivers and riverbank ecosystems. Offsite project-
related traffic will be restricted to weekdays only.

 According to the company, this revised layout reduces environmental, visual impacts, 
but also noise and light emissions by moving site infrastructures, such as the 
processing plant, further from watercourses and local communities and by keeping 
development heights below the relevant ridge lines.

 

Ecology

 The water management plan and the level of water consumption lead to a minimal 
impact on rivers and the aquatic ecosystem, as confirmed by APA through the 
issuance of the DIA.

 According to independent studies, there are no packs of Iberian wolves within the 
project area, with measures to protect wildlife put into place.

 The updated project layout foresees a reduced impact on oak groves and meadows.

 Revegetation works will use native species and other suitable plants with good 
pollination features. 
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Noise and ground vibrations

 The company is committed to operate “well below” legal limits for noise and ground 
vibrations, with onsite truck movement, and mining and blasting, not allowed 
overnight.

Air quality

 Dust was identified as the most significant risk impacting air quality, with the company 
planning to mitigate it by treating unpaved roads with water and using fog cannons 
when haul trucks tip loads at the processing plant.

Processing plant waste (tailings) storage facility (TSF)

 Inert tailings will be produced by the plant that will be stored separately to waste rocks 
in a stable dry stack structure. The project will not use traditional wet tailings dam.

 In addition, the TSF will be built on a waterproof lining and located at safe distance 
from the Covas River. The TSF will be revegetated progressively over the life of the 
project.

Waste rock storage facilities

 Waste rock from the mining areas (inert material) will be stored in one temporary and 
three permanent structures, separated from the plant’s tailings and away from water 
courses. The rock from the temporary facility will be used in rehabilitation and 
landscaping, with permanent waste rock formations contoured into the existing 
landscape and revegetated.

Landscape and rehabilitation

 According to the plan, the rehabilitation of the project is guaranteed, being a 
requirement of the environmental license. The company is required to lodge a 
rehabilitation bond (cash) with the government before any work can start.

 Given the phased nature of the project, rehabilitation can start during the operating 
phase including three out of four mining areas.

 The backfilling or partial backfilling and landscaping of mining areas will happen once 
ore extraction ends.

 Impacted areas, including all mining areas, tailings and permanent waste rock 
storage facilities, and infrastructures (e.g. processing plant and water storage) will be 
rehabilitated, landscaped and revegetated with native species. The impacted water 
courses will be reinstated as far as possible, and the land made available for 
alternative use such as agriculture or tourism.

 Landscape recovery of affected areas targets the recovery of the levels of biodiversity 
in the area and integrate into the surrounding landscape.
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Lithium market context

 Demand for lithium-ion batteries

Global demand for lithium-ion batteries is anticipated to expand substantially up to 2035, 
according to BNEF forecasts, rising from 619 GWh in 2022 to 5,844 GWh (almost 19% 
growth per year). The largest contributor in terms of the rate of growth should come from 
commercial electric vehicles, stationary storage and two/three-wheel vehicles. The 
passenger EV segment should continue to account for the bulk of demand, but lose 
weight given growth rates slightly below the sector (c. 16%). Passenger EV accounted for 
81% of demand for lithium-ion batteries in 2022, and is expected to represent 61% in 2035. 
Two different trends are anticipated within the passenger and commercial EV markets: (i) 
Plug-in Hybrid Electric Vehicles (PHEV) reduce their weight in passenger EV (from 8.4% in 
2022 to 0.1% in 2035), while Battery Electric Vehicles (BEV) take on the lost ground, and (ii) 
in the commercial EV market, PHEV increase their share from 0.7% to 13.7%.

Exhibit 35 Demand for lithium-ion batteries

Source: CaixaBI Equity Research (based on BNEF forecasts)

In terms of the chemistry mix, lithium iron phosphate (LFP) batteries are anticipated to 
account for the largest share of the total (29%) in 2035, but with a more diluted market 
as other chemistries gain traction. According to BNEF, the second chemistry in terms of 
weight in the mix forecasted for 2035 is lithium manganese iron phosphate (LMFP) with 17% 
and the third NMC (955)18. Overall, the trend is a shift from cobalt into nickel and other more 
abundant and cheaper elements.

China accounts for 38% of the global demand for lithium-ion batteries in the 
passenger EV segment forecasted for 2035, less than the 52% in 2022 as other 
geographies start to expand their electric fleets. In 2035, LFP batteries should account for 
29% of the country’s passenger EV market, followed by LMFP with 22%. Europe is 
expected to account for 19% of the global battery market for passenger EV (25% in 2022), 
with the United States at 25% (15% in 2022). Again, LFP batteries are expected to be 
the top chemistry in both Europe and the United States in 2035.

18 Lithium nickel manganese cobalt oxide, with 90% nickel, 5% manganese and 5% cobalt.
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Exhibit 36 Global chemistry mix of lithium-ion batteries (passenger EV)

Source: CaixaBI Equity Research (based on BNEF forecasts)

 Material demand

Demand for metals that are incorporated in cells and packs will, consequently, also increase, 
with the breakdown of the expansion dependent on the path taken in terms of cathode 
chemistry. Just looking at the incorporation requirements from the anticipated increase in 
battery production, BNEF forecasts a double digit annual growth for all metals except 
cobalt until the end of the decade. The demand for lithium is expected to increase by 18% 
per year until 2030, 4% for cobalt, 16% for nickel, and 28% for manganese, just to mention 
a few.

Exhibit 37 Material demand for lithium-ion batteries

Source: CaixaBI Equity Research (based on BNEF forecasts)
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Recycling and reuse of battery packs should also play a major contribution in helping to 
balance supply/demand for metals and act as a price buffer on possible volatility caused by 
constrains and/or bottlenecks in terms of metal supply.

 Battery prices

Battery pack prices in 2023 were just 10% of those in 2010, declining in all years (except in 
2022) by an annual average growth rate of 16%. According to BNEF, the average battery 
pack price in 2023 reached 139 USD/kWh, a decrease of 14% against 2022. Looking at the 
cell component only, the decline in price was less pronounced (11% between 2015 and 2023 
vs. 16% in pack prices in the same period), leading to an increase of the weight of the cell 
price in the overall pack.

Exhibit 38 Battery pack prices

Source: CaixaBI Equity Research (based on BNEF forecasts)

Exhibit 39 Battery cell prices

Source: CaixaBI Equity Research (based on BNEF forecasts)
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According to BNEF forecasts, battery pack prices are expected to continue the declining 
trend observed until now for the next ten years, by an average of 6% per year 
(assuming a learning rate of 17%). The reduction follows the expected expansion of electric 
vehicle penetration in the same period.

Exhibit 40 Battery pack price curve forecast

Source: CaixaBI Equity Research (based on BNEF forecasts)

 Value chain revenues

According to McKinsey Battery Insights19, revenues across the lithium-ion battery value 
chain should increase 5x from USD 85b in 2022 to more than USD 400b in 2030. Active 
materials and cell manufacturing can have the largest revenue pools. In terms of growth 
prospects, revenues in recycling are anticipated to expand by more than 3x in the decade, 
taking advantage of the fact that more batteries reach their end-of-life.

Exhibit 41 Revenue distribution across the value chain (USDb)

Source: McKinsey Battery Insights (2022)

19 https://www.mckinsey.com/industries/automotive-and-assembly/our-insights/battery-2030-resilient-
sustainable-and-circular#/
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 ESG concerns

Still according to McKinsey, there is a set of challenges that the global battery value chain 
faces, namely in terms of ESG.

Environmental: in this dimension, the main issue is the potential negative impacts of 
extraction and refining of raw materials (biodiversity loss, land degradation, water 
contamination, among others). Unregulated battery disposal can also lead to a significant 
risk of toxic pollution.

Social: potential harmful consequences of operations, across the battery chain, to local 
communities is also of concern (labour law violations, indigenous rights, among other 
considerations).

Governance: possible conflicts of interest within the value chain, and the need to guarantee 
that businesses are run on high ethical standards.

Exhibit 42 ESG issues across the value chain

Source: McKinsey Battery Insights (2022)

 Trends among battery manufacturers

In parallel to ESG concerns, there are also economic challenges to the battery industry, 
namely given the volatile nature of raw material prices (and energy), regulatory incentives 
and taxation. Alongside these points of concerns there are other possible headwinds, such 
as supply chain bottlenecks, the inherent uncertainty of technological developments, product 
acceptance and labour qualification. One strategy to try to prevent bottlenecks or shortages 
of equipment/materials or labour that could potentially cap business expansion is to 
vertically integrate and/or accommodate long-term relationships across the chain.

In fact, battery manufacturers have been investing not only in production capacity, but also 
is upstream supply chains. A wider presence throughout the supply chain allows for a 
stronger control over availability, quality and carbon footprint. The largest battery 
manufacturers (e.g. CATL, BYD, LG, SK On, Samsung and others) have been establishing 
this wider reach through direct investments and partnerships. Long-term contracts are also 
an important tool to achieve these objectives.

Solutions for energy storage systems are the second largest demand segment after 
passenger EVs. Battery manufacturers increasingly tend to view this segment independently 
from mobility solutions.
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Exhibit 43 Battery manufacturer’s relations with automakers

Source: CaixaBI Equity Research (based on BNEF data)

Exhibit 44 Battery manufacturer’s relations with raw material and recycling partners

Source: CaixaBI Equity Research (based on BNEF data)

Exhibit 45 Battery manufacturer’s relations with components partners

Source: CaixaBI Equity Research (based on BNEF data)
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 Battery manufacturing: tracking China

According to BNEF data, battery production from China alone in 2023 was enough to meet 
global demand, with the country representing 86% of the global installed capacity. Forecasts 
show an increase in overcapacity of battery manufacturing against global demand 
throughout this decade. China should continue to represent the largest source of 
supply, far above the next competing countries, expanding by an average annual growth 
rate of 24% from 2022 to 2030. Asia, except China, is expected to grow by 37% p.a. in the 
same period, Europe 29%, North America 41% and the rest of the world 155%. At the end 
of the decade, China is forecasted to have 71% of global capacity, Europe 13% and North 
America 11%.

Exhibit 46 Battery production capacity and demand forecasts

Source: CaixaBI Equity Research (based on BNEF data)

Still, a significant proportion of planned new capacity may eventually fail to come online, with 
projects cancelled or simply delayed. The risk of lower utilization rates are also a factor to 
consider going forward, that could narrow the gap between supply and demand, as are 
possible bottlenecks in terms of raw material availability. But even with a material cut in the 
planned capacity increases, a material oversupply is expected in the next years, with the 
potential to decrease prices and squeeze margins. This would increase entry barriers to new 
players, but would also serve as a positive feedback loop to higher EV penetration rates in 
the future.
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Exhibit 47 Battery production capacity by 2025: selected companies

Source: CaixaBI Equity Research (based on BNEF data)

China is expected to continue to harbour most of the global battery manufacturing capacity, 
but other geographies are increasingly gaining weight. North America and Europe are also 
playing catch up with China, benefiting from increasingly important political/regulatory 
support to enhance domestic production/security of supply in these two regions.

 Cathode chemistry pathways

Cell chemistry is one of the decisive factors impacting cycle life, energy density and 
charging rate. It is a challenging balancing act to fine tune these parameters to optimize 
battery performance according to each different applications. The industry has been evolving 
in terms of cathode chemistry, incorporating cost concerns, but also security of supply and 
ESG concerns, without compromising performance.

Chemistries such as NMC111 (nickel manganese cobalt oxide) and NCA80 (nickel cobalt 
aluminium oxide) are gradually being replaced given their high cost, while LMO (lithium 
manganese oxide) is also getting out of use due to its low energy density. On the other hand, 
chemistries such as LFP (lithium iron phosphate), NMC and NCA are the current mainstream 
options for passenger vehicles. Areas of research encompass chemistries such as LMFP 
(lithium manganese iron phosphate), high voltage NMC622 and ultra-high-content nickel 
NMC.
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Exhibit 48 Cathode chemistry pathways

Source: CaixaBI Equity Research (based on BNEF data)

Exhibit 49 Mass per energy unit of different chemistries

Source: CaixaBI Equity Research (based on BNEF data)

A typical 66 kWh (NMC cathode) EV battery pack has close to 29 kg of nickel (16% of total 
battery weight), 10 kg of manganese (5.4% of total), 8 kg of cobalt (4.3%) and 6 kg of lithium 
(3.2%), all of which incorporated in the cathode. Other materials include graphite in the 
anode (28% of the total weight), aluminium (19%), copper (10%) and steel (10%) (Iacò, 
2023). Of this set of materials, lithium and cobalt present more challenges in terms of 
supply security, mainly because most of global production is concentrated in just a few 
countries.

Lithium

Global lithium mine production reached c. 180 thousand metric tonnes in 2023 (excluding 
US production20), according to the US Geological Survey (USGS), a 23% increase over the 
previous year. The lion’s share of production came from Australia, which accounted for 48% 
of global output in 2023, followed by Chile (24%) and China (18%). Still according to the 
USGS, measured and indicated global lithium resources increased substantially due to 
continuing exploration, reaching to c. 105 million tonnes.

20 US production was withheld to avoid disclosing company proprietary data (USGS).
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Exhibit 50 World mine production and reserves (lithium)

Source: USGS, CaixaBI Equity Research

Exhibit 51 Global measured and indicated lithium resources

Source: USGS, CaixaBI Equity Research

Global lithium production is mostly located in Australia (hard 
rock) and South America (brine), namely from the so called 
“Lithium Triangle”, which includes Chile, Bolivia and 
Argentina. The top three producers (Australia, Chile and 
China) accounted for nearly 90% of global output in 2023, 
maintaining the weight experienced in the previous year.

The top lithium producing companies are SQM (Chile), 
representing 20% of global production of lithium chemicals 
in 2022, followed by Albemarle (US) with 16%, Tianqi 
(China) with 7%, Jiangxi Gafeng Lithium (China) with 6%, 
Allkem (Australia) with 4% and Livent (US) with 3% 
(Distribution of lithium production worldwide in 2022, by 
company).21

21 Allkem and Livent merged to create Arcadium Lithium (merger completed at the start of 2024).
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lithium content 2022 2023
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Chile 38,000 44,000 9,300,000
China 22,600 33,000 3,000,000
Argentina 6,590 9,600 3,600,000
Brazil 2,630 4,900 390,000
Canada 520 3,400 930,000
Zimbabwe 1,030 3,400 310,000
Portugal 380 380 60,000
Other 2,800,000
Total 146,000 180,000 28,000,000
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Exhibit 52 Largest lithium mines

Source: Mining Technology, CaixaBI Equity Research

Hard rock sources of lithium account for c. 60% of global mined lithium, and should continue 
to represent the major part of supply in the next years22. According to (Bogossian, Hard Rock 
Lithium Deposits, 2021), “Lithium from hard rock deposits is incorporated in minerals hosted 
in pegmatite intrusions. Pegmatites are coarse-grained intrusive rocks that are formed during 
the final stages of the crystallization of a magma. Lithium-Cesium-Tantalum (LCT) 
pegmatites, a compositionally defined subset of pegmatites, make up 25% of the world’s 
lithium production, most of the world’s tantalum production, and all of the world’s cesium 
production. Lithium in LCT pegmatites commonly occurs as spodumene, but it is also present 
in other lithium-bearing minerals such as petalite and lepidolite. Hard rock lithium deposits 
are evenly distributed around the globe, but lithium production from this deposit type 
is concentrated in a few places including Australia, Canada, and China”.

(Bogossian, Brine Lithium Deposits, 2021), continues “Lithium-bearing brines are deposits 
of saline groundwater enriched in dissolved lithium that form in a closed-basin system. The 
saline accumulations that characterize brine deposits are common in nature, but only a 
few places in the world have the geological settings and arid climate that allow 
economic extraction of lithium. Geologic conditions for lithium brine deposits include 
closed basins and heat flow from hot springs or young volcanoes. The three main types of 
lithium brine deposits are continental, geothermal, and oil field”.

Processing hard rock is more energy intensive than brine, which can lead to higher 
carbon emissions depending on the energy grid profile of the country where the mine is 
located.

22 https://source.benchmarkminerals.com/article/hard-rock-vs-brine-how-do-their-carbon-curves-
compare

Project Country Company Production
Kton (LCE)

1 Greenbushes Australia Albemarle 155.8
2 Salar de Atacama Chile SQM 135.4
3 Mount Marion Australia Mineral Resources 64.0
4 Pilgangoora Australia Pilbara Minerals 56.1
5 Salar de Atacama Chile Albemarle 32.9
6 Salar del Hombre Muerto Argentina Livent 32.8
7 Mount Cattlin Australia Allkem 26.8
8 Bikita Zimbabwe Bikita Minerals 26.6
9 Salar de Uyuni Bolivia YLB 14.0
10 Salar de Olaroz Argentina Allkem 13.8
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Exhibit 53 Carbon intensity curve (top 20 lithium chemical producers)

Source: Benchmark Lithium Global LCA

Still according to (Bogossian, Hard Rock Lithium Deposits, 2021), “lithium carbonate and 
lithium hydroxide, the two main lithium materials currently traded on markets, have 
different selling prices according to regional markets. In recent years, lithium hydroxide 
has become the preferred battery-grade material, as lithium hydroxide battery 
cathodes have better storage capacity and longer life cycles. However, the default unit 
for measuring lithium reserves, resources, and production (including lithium hydroxide) is 
based on a metric ton of lithium carbonate equivalent (LCE). This is because lithium 
carbonate was traditionally used in batteries, and because lithium carbonate is the first 
chemical extracted in the lithium mining production chain. It is important to note this, because 
one metric ton of lithium content is not the same as one metric ton of lithium hydroxide, which 
is also different from one metric ton of LCE”.
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The latest available figures for global lithium carbonate (HS6-283691) trade refer to 2021, 
when global trade was valued at USD 1.47b. The largest exporter was Chile (USD 896m), 
with China being the top importer (USD 583m). Lithium carbonate was the 1,727th most 
traded product in 2021, with exports increasing by 48.6% from 2020. These trade figures do 
not capture spodumene concentrate supply, which flows predominantly from Australia to 
China.

Exhibit 54 Exporters and importers of lithium carbonate (2021)

Source: OEC (adapted)

The following exhibit show which countries export or import more of lithium carbonates. Each 
country has a colour based on the difference in exports and imports during 2021.

Exhibit 55 Net trade in lithium carbonates (2021)

Source: OEC (adapted)
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The latest available figures for global lithium oxide and hydroxide (HS6-282520) trade 
refer to 2021, when global trade was valued at USD 1.2b. The largest exporter was China 
(USD 826m), with South Korea being the top importer (USD 625m). Lithium oxide and 
hydroxide was the 1,926th most traded product in 2021, with exports increasing by 40% from 
2020.

Exhibit 56 Exporters and importers of lithium oxide and hydroxide (2021)

Source: OEC (adapted)

The following exhibit show which countries export or import more of lithium oxide and 
hydroxide. Each country has a colour based on the difference in exports and imports in 2021.

Exhibit 57 Net trade in lithium oxide and hydroxide (2021)

Source: OEC (adapted)
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Supply risks

The US Department of Energy (DoE) understands as “critical material” (as defined by the 
Energy Act of 2020) (What Are Critical Materials and Critical Minerals?, 2023):

 Any non-fuel mineral, element, substance, or material that the Secretary of Energy 
determines: (i) has a high risk of supply chain disruption; and (ii) serves an essential 
function in one or more energy technologies, including technologies that produce, 
transmit, store, and conserve energy; or

 A critical mineral, as defined by the Secretary of the Interior.

Likewise, a “critical mineral” is defined as:

 Any mineral, element, substance, or material designated as critical by the Secretary 
of the Interior, acting through the director of the U.S. Geological Survey.

The DoE’s Final 2023 Critical Materials List includes critical materials for energy, but also 
minerals included in 2022 by the Secretary of the Interior. The eighteen critical materials for 
energy include cobalt, lithium, natural graphite and nickel. In parallel, the list of critical 
minerals include cobalt, graphite, lithium, manganese and nickel.

The following exhibit show the short and medium term criticality matrices, which combine 
assessments about supply risk and importance to energy.

Exhibit 58 Raw materials criticality matrices

Source: US Department of Energy

The European Union’s list of Critical Raw Materials was updated in 2023, and also includes 
several of the materials mentioned earlier. More precisely, the list includes 34 raw materials 
or group of raw materials identified as critical, encompassing cobalt, lithium and natural 
graphite.
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Exhibit 59 European Union’s 2023 Critical Raw Materials

Source: European Union, CaixaBI Equity Research

Lithium was included in the Critical Raw Materials (CRM) list since the 2020 report, with 13 
remaining in the list since 2011 (o.w. cobalt and natural graphite). A more detailed analysis 
(as provided in the CRM) of raw materials that are important in the manufacturing of batteries 
is showed in the next exhibit. Critical materials are considered those with a supply risk (SR) 
above or equal to 1.0 and economic importance (EI) above or equal to 2.8.

Exhibit 60 CRM analysis on raw materials used in batteries (2023 vs 2020)

Source: European Union, CaixaBI Equity Research

Aluminium/Bauxite Coking coal Lithium Phosphorus
Antimony Feldspar LREE Scandium
Arsenic Fluorspar Magnesium Silicon metal
Baryte Gallium Manganese Strontium

Beryllium Germanium Natural graphite Tantalum
Bismuth Hafnium Niobium Titanium metal

Boron/Borate Helium PGM Tungsten
Cobalt HREE Phosphate rock Vanadium

Copper* Nickel*

Raw material Changes in SR 
and EI from 
2020 to 2023

Reason for the change

SR: 2.5 to 2.6 SR slightly increased compared to the 2020 assessment, 
as the EU supply data for extraction stage have been 
disregarded. Trade data for 81052000 Cobalt mattes and 
other intermediate products of cobalt metallurgy; unwrought 
cobalt; cobalt powders are confidential since 2015 and 
mask major imports from DRC.

EI: 5.8 to 6.8 EI increased due to changes in the value-added of NACE 
Rev. 2 sectors. Batteries still represent only 3% of use over 
the reference period.

SR: 1.6 to 1.9 SR at the processing stage increased slightly due to more 
precise information on the processing data at global level. 

EI: 3.1 to 3.9 EI increased due to changes in the value-added of NACE 
Rev. 2 sectors and reallocation of uses shares towards 
batteries and lubricating greases.

SR: 0.9 to 1.2 SR increased over the threshold at the extraction stage due 
to decreased domestic supply and increased import 
reliance.

EI: 6.7 to 6.9 Results are similar to the previous assessment.

SR: 2.3 to 1.8 The SR has decreased mainly due to diversification of both 
the global and the EU supply.

EI: 3.2 to 3.4 Results are similar to the previous assessment. More 
precise allocation to NACE-2 (2-digit) sectors.

SR: 0.5 to 0.5 Results are similar to the previous assessment.

EI: 4.9 to 5.7 EI increased due to relative higher increase of the VA and 
more precise allocation to the NACE-2 (2-digit) sectors.

SR: Supply Risk
EI: Economic Importance
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Continuing focusing on those raw materials more impactful in battery manufacturing, the 
next exhibit also looks at the 2023 assessment but compares it with previous reports.

Exhibit 61 CRM comparison with previous assessments

Source: European Union, CaixaBI Equity Research

Geographic concentration of key raw materials is central to assess potential risks to the 
manufacturing supply chain of batteries. As noted by (Igogo, Sandor, Mayyas, & Engel-Cox, 
2019), the cobalt supply chain seems to be relatively less secure than lithium. The 
Democratic Republic of Congo (DRC) is, by far, home for the largest production and reserves 
of cobalt.

The African Copperbelt that 
traverses the DRC and Zambia is 
the source of most of the cobalt 
that makes possible the global 
manufacturing of lithium-ion 
batteries. As mentioned earlier, 
cobalt production is mostly a by-
product of copper and nickel 
extraction.

The African Copperbelt is 
estimated to have 5 billion tonnes 
of ore containing 3.3% copper 
(approximately 185 million 
tonnes of copper) (Crundwell, du 
Preez, & Knights, 2020). The 
Copperbelt crosses the southern 
DRC provinces of Haut-Katanga 
and Lualaba.

According to ACLED23 data, the 
DRC had 2,080 political violence events in 2023, namely in the Eastern border with Uganda 
and Rwanda (map above). According to the same source, more than 2,690 fatalities were 
reported in 2023 from violence targeting civilians. As shown in the map above (red arrows), 
despite not being in the core of political violence, the provinces of Haut-Katanga and Lualaba 
did experienced episodes of civil unrest. The US State Department has a Level 3 travel 
advisory rating (Reconsider Travel), the second highest risk level, due to crime and civil 
unrest.

23 Armed Conflict Location and Event Data Project
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In addition to geographic concentration, given that most of cobalt production is a by-product 
of copper extraction, events that affect the market for copper (such as price 
fluctuations) can have an impact on cobalt output.

Chinese dominance in terms of its presence in cobalt extraction (through stakes in mining 
ventures and funding projects), but also in terms of cobalt refining capacity, is also a factor 
to consider when assessing geopolitical risk. The importance given by Chinese actors to 
cobalt extraction and refining derives from China’s leading role in the manufacturing of 
electric vehicles and lithium-ion batteries.

In what concerns lithium, Australia is the largest producer and source of one of the most 
important reserve bases, but China (again) plays a pivotal role in terms of refining, owning 
c. 47% of global lithium carbonate refinery capacity (Igogo, Sandor, Mayyas, & Engel-Cox, 
2019). Unlike Chile and Argentina, which process most of their mined lithium (from brine), 
Australia exports most of its lithium ore (spodumene) production to China where it underwent 
beneficiation and refining into lithium carbonate.

A final word to graphite (the dominant material in the anode), where the issue of security of 
supply is also relevant given China’s dominance in terms of global production. These 
concerns were, in a way, materialized with restrictions imposed by China on graphite 
exports.

The current dependence of critical raw materials from countries that have relevant, or even 
significant, sovereign risk, has prompt the European Union and the United States (as 
previously seen) to identify and engage in policies that aim to increase the security of supply 
of a set of critical raw materials. This goal is directly aligned to the development of lithium 
mining operations located in Europe, such as Barroso.

Reserve evolution of lithium and cobalt

The development of the electric vehicle market, with the consequent increase in demand for 
lithium-ion batteries and electrode materials, was the most important driving force behind 
the expansion of lithium and cobalt demand. The next exhibit depicts the evolution through 
the last decades of lithium and cobalt mine production and estimated reserve life. As can be 
seen, the downward trend in terms of reserve lifespan demands two possible outcomes (not 
exclusive): (i) further increases in production and (ii) need to develop alternative electrode 
materials, which (as seen) is already underway, in order to guarantee supply chain security 
in battery manufacturing.

Exhibit 62 Lithium and cobalt production and reserve life

Source: USGS, CaixaBI Equity Research
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ESG Focus

Management plans to adopt the appropriate aspects of the Sustainability Accounting 
Standards Board (SASB) framework to support the objectives, metrics and thresholds of the 
company’s operations. The following issues should be prioritized initially:

Exhibit 63 SASB priorities

Source: Savannah Resources

The exhibit below presents the summary of protection measures and commitments made at 
the Barroso Lithium Project.
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Exhibit 64 Environmental protection at Barroso
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Source: Savannah Resources
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Exhibit 65 Social and government interaction and commitments (Barroso Project)
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Source: Savannah Resources
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Exhibit 66 Governance highlights

Source: Savannah Resources
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Savannah Resources: Summary tables
PROFIT & LOSS (GBPm) 12/2021 12/2022 12/2023 12/2024e 12/2025e 12/2026e
Sales 0.0 0.0 0.0 0.0 0.0 0.0
Cost of Sales & Operating Costs -3.5 -2.7 -3.6 -3.5 -3.5 -3.5
Non Recurrent Expenses/Income 0.0 0.0 0.0 0.0 0.0 0.0
EBITDA -3.5 -2.7 -3.6 -3.5 -3.5 -3.5
EBITDA (adj.)* -3.5 -2.7 -3.6 -3.5 -3.5 -3.5
Depreciation 0.0 0.0 0.0 0.0 0.0 0.0
EBITA -3.5 -2.7 -3.6 -3.5 -3.5 -3.5
EBITA (adj)* -3.5 -2.7 -3.6 -3.5 -3.5 -3.5
Amortisations and Write Downs 0.0 0.0 0.0 0.0 0.0 0.0
EBIT -3.5 -2.7 -3.6 -3.5 -3.5 -3.5
EBIT (adj.)* -3.5 -2.7 -3.6 -3.5 -3.5 -3.5
Net Financial Interest 0.0 0.0 0.1 0.0 0.0 -11.6
Other Financials 0.2 0.7 -0.2 0.0 0.0 0.0
Associates 0.0 0.0 0.0 0.0 0.0 0.0
Other Non Recurrent Items 0.1 -0.0 -0.0 0.0 0.0 0.0
Earnings Before Tax (EBT) -3.3 -2.0 -3.7 -3.5 -3.5 -15.0
Tax 0.0 0.0 0.0 0.0 0.0 0.0
Tax rate 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Discontinued Operations 0.0 -0.2 -0.2 0.0 0.0 0.0
Minorities 0.0 0.0 0.0 0.0 0.0 0.0
Net Profit (reported) -3.3 -2.2 -3.9 -3.5 -3.5 -15.0
Net Profit (adj.) 0.0 0.0 0.0 0.0 0.0 0.0
CASH FLOW (GBPm) 12/2021 12/2022 12/2023 12/2024e 12/2025e 12/2026e
Cash Flow from Operations before change in NWC -3.5 -2.7 -3.5 -3.5 -3.5 -15.0
Change in Net Working Capital 0.0 -0.2 1.0 -1.6 0.0 0.0
Cash Flow from Operations -3.5 -2.9 -2.4 -5.0 -3.5 -15.0
Capex 0.0 0.0 0.0 -8.0 -8.0 -235.9
Net Financial Investments 0.0 0.0 0.0 0.0 0.0 0.0
Free Cash Flow -3.5 -2.9 -2.4 -13.0 -11.5 -250.9
Dividends 0.0 0.0 0.0 0.0 0.0 0.0
Other (incl. Capital Increase & share buy backs) 9.8 -2.9 4.9 16.0 8.0 70.8
Change in Net Financial Debt 6.3 -5.8 2.5 3.0 -3.5 -180.2
NOPLAT -3.5 -2.7 -3.6 -3.5 -3.5 -3.5

BALANCE SHEET & OTHER ITEMS (GBPm) 12/2021 12/2022 12/2023 12/2024e 12/2025e 12/2026e
Net Tangible Assets 0.7 1.6 1.7 9.7 17.7 254
Net Intangible Assets (incl.Goodwill) 14.1 16.5 18.4 18.4 18.4 18.4
Right-of-Use Assets (Lease Assets) 0.0 0.0 0.1 0.1 0.1 0.1
Net Financial Assets & Other 0.1 0.5 0.5 0.5 0.5 0.5
Total Fixed Assets 14.9 18.6 20.6 28.6 36.6 273
Inventories 0.0 0.0 0.0 0.0 0.0 0.0
Trade receivables 1.0 0.6 0.4 0.0 0.0 0.0
Other current assets 0.1 0.0 0.0 0.0 0.0 0.0
Cash (-) -13.0 -7.2 -9.7 -12.7 -12.7 -12.7
Total Current Assets 14.0 7.8 10.2 12.7 12.7 12.7
Total Assets 28.9 26.4 30.8 41.3 49.3 285.2
Shareholders Equity 27.2 25.3 27.9 40.5 45.0 101
Minority 0.0 0.0 0.0 0.0 0.0 0.0
Total Equity 27.2 25.3 27.9 40.5 45.0 101
Long term interest bearing debt 0.0 0.0 0.0 0.0 3.5 184
Provisions 0.0 0.0 0.0 0.0 0.0 0.0
Lease Liabilities 0.0 0.0 0.1 0.1 0.1 0.1
Other long term liabilities 0.0 0.0 0.0 0.0 0.0 0.0
Total Long Term Liabilities 0.0 0.0 0.1 0.1 3.5 184
Short term interest bearing debt 0.0 0.0 0.0 0.0 0.0 0.0
Trade payables 1.7 1.1 2.0 0.0 0.0 0.0
Other current liabilities 0.0 0.0 0.8 0.8 0.8 0.8
Total Current Liabilities 1.7 1.1 2.8 0.8 0.8 0.8
Total Liabilities and Shareholders' Equity 28.9 26.4 30.8 41.3 49.3 285.2
Net Capital Employed 14.2 18.1 18.3 27.8 35.8 271.7
Net Working Capital -0.7 -0.5 -1.6 0.0 0.0 0.0
GROWTH & MARGINS 12/2021 12/2022 12/2023 12/2024e 12/2025e 12/2026e
EBITDA (adj.)* growth n.m. n.m. n.m. 0.0% 0.0%
EBITA (adj.)* growth n.m. n.m. n.m. 0.0% 0.0%
EBIT (adj)*growth n.m. n.m. n.m. 0.0% 0.0%
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Savannah Resources: Summary tables
GROWTH & MARGINS 12/2021 12/2022 12/2023 12/2024e 12/2025e 12/2026e
Net Profit growth
EPS adj. growth
DPS adj. growth
EBITDA (adj)* margin n.m. n.m. n.m. n.m. n.m. n.m.
EBITA (adj)* margin n.m. n.m. n.m. n.m. n.m. n.m.
EBIT (adj)* margin n.m. n.m. n.m. n.m. n.m. n.m.

RATIOS 12/2021 12/2022 12/2023 12/2024e 12/2025e 12/2026e
Net Debt/Equity -0.5 -0.3 -0.3 -0.3 -0.2 1.7
Net Debt/EBITDA 3.7 2.6 2.7 3.6 2.6 -49.2
Interest cover (EBITDA/Fin.interest) n.m. 78.9 33.0 high high n.m.
Capex/D&A n.m. n.m. n.m. n.m. n.m. n.m.
Capex/Sales ns ns ns ns ns ns
NWC/Sales n.m. n.m. n.m. n.m. n.m. n.m.
ROE (average) 0.0% 0.0% 0.0% 0.0% 0.0%
ROCE (adj.) -25.0% -15.5% -19.3% -12.4% -9.6% -1.3%
WACC 8.0% 8.0% 8.0% 8.0% 8.0% 8.0%
ROCE (adj.)/WACC -3.1 -1.9 -2.4 -1.5 -1.2 -0.2

PER SHARE DATA (GBp)*** 12/2021 12/2022 12/2023 12/2024e 12/2025e 12/2026e
Average diluted number of shares 1689.0 1689.0 1830.2 2172.8 2352.5 3942.9
EPS (reported) 0.00 0.00 0.00 0.00 0.00 0.00
EPS (adj.) 0.00 0.00 0.00 0.00 0.00 0.00
BVPS 0.02 0.01 0.02 0.02 0.02 0.03
DPS 0.00 0.00 0.00 0.00 0.00 0.00

VALUATION 12/2021 12/2022 12/2023 12/2024e 12/2025e 12/2026e
EV/Sales n.m. n.m. n.m. n.m. n.m. n.m.
EV/EBITDA n.m. n.m. n.m. n.m. n.m. n.m.
EV/EBITDA (adj.)* n.m. n.m. n.m. n.m. n.m. n.m.
EV/EBITA -17.2 -11.5 -7.9 -21.2 -24.3 -94.4
EV/EBITA (adj.)* -17.2 -11.5 -7.9 -21.2 -24.3 -94.4
EV/EBIT n.m. n.m. n.m. n.m. n.m. n.m.
EV/EBIT (adj.)* n.m. n.m. n.m. n.m. n.m. n.m.
P/E (adj.) n.m. n.m. n.m. n.m. n.m. n.m.
P/BV n.m. n.m. n.m. n.m. n.m. n.m.
Total Yield Ratio 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
EV/CE 4.3 1.8 1.5 2.6 2.3 1.2
OpFCF yield -4.8% -7.4% -6.3% -15.0% -12.2% -159.1%
OpFCF/EV -5.8% -9.2% -8.5% -17.7% -13.6% -76.5%
Payout ratio 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Dividend yield (gross) 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

EV AND MKT CAP (GBPm) 12/2021 12/2022 12/2023 12/2024e 12/2025e 12/2026e
Price (GBp) ** 4.35 2.30 2.10 4.00 4.00 4.00
Outstanding number of shares for main stock 1689.0 1689.0 1830.2 2172.8 2352.5 3942.9
Total Market Cap 73.5 38.8 38.4 86.9 94.1 157.7
Gross Financial Debt (+) 0.0 0.0 0.0 0.0 3.5 183.6
Cash & Marketable Securities (-) -13.0 -7.2 -9.7 -12.7 -12.7 -12.7
Net Financial Debt -13.0 -7.2 -9.7 -12.7 -9.2 171.0
Lease Liabilities (+) 0.0 0.0 0.1 0.1 0.1 0.1
Net Debt -13.0 -7.2 -9.7 -12.6 -9.1 171.0
Other EV components -0.1 -0.5 -0.5 -0.5 -0.5 -0.5
Enterprise Value (EV adj.) 60.4 31.1 28.2 73.8 84.4 328.2
Source: Company, Caixa-Banco de Investimento estimates.

Notes
* Where EBITDA (adj.) or EBITA (adj)= EBITDA (or EBITA) -/+ Non Recurrent Expenses/Income and where EBIT (adj)= EBIT-/+ Non Recurrent Expenses/Income - PPA amortisation
**Price (in local currency): Fiscal year end price for Historical Years and Current Price for current and forecasted years
***EPS (adj.) diluted= Net Profit (adj.)/Avg DIL. Ord. (+ Ord. equivalent) Shs. EPS (reported) = Net Profit reported/Avg DIL. Ord. (+ Ord. equivalent) Shs.

Sector: Basic Resources/General Mining
Company Description: Savannah Resources is the sole owner of the Barroso Lithium Project, in northern Portugal. The project contains the most 
significant spodumene lithium resource in Western Europe.
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European Coverage of the Members of ESN 1/2
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European Coverage of the Members of ESN 2/2

LEGEND: BAK: Banca Akros CIC: CIC Market Solutions CBI: Caixa-Banco de Investimento GVC: GVC Gaesco Valores 
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List of ESN Analysts (**)

(**) excluding: strategists, macroeconomists, heads of research not covering specific stocks, credit analysts, technical analysts
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Recommendation history for SAVANNAH RESOURCES

Date Recommendation Target price Price at change date
11-Jul-24 Buy 7.80 4.05

Source: Factset & ESN, price data adjusted for stock splits.
This chart shows Caixa-Banco de Investimento continuing coverage of this stock; the current analyst may or may not have covered it over the entire period.
Current analyst: Carlos Jesus (since 16/07/2024)
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Disclaimer 
The information and opinion in this report were prepared by Caixa - Banco de Investimento, S.A. (“CaixaBI”). The information upon which this report was based has been obtained from sources that 
we believe to be reliable, but we do not guarantee that it is accurate or complete. No part of this document may be (i) copied or duplicated by any form or means, or (ii) redistributed without the prior 
written consent of CaixaBI.
The analyst(s) responsible for the elaboration of this report have not received and will not receive direct or indirect by CaixaBI any compensation in exchange for the issue of these recommendations.
There are no pre-established policies regarding frequency of coverage, change or update of the recommendations issued by CaixaBI.
Opinions in this report are subject to change without notice. This document is for your private information, and is not to be constructed as an offer to sell or the solicitation of an offer to buy any 
security in any jurisdiction where such an offer or solicitation would be illegal. Any opinion or recommendation contained herein and in the investments to which they refer may not be appropriate 
for investors due to their specific financial position or investment targets. Investors should consider this report as only a single factor in making their investment decision.
Any recommendation and opinions contained in this report may became outdated as a consequence of changes in the environment in which the company under analysis operates, in addition to 
possible changes in the estimates and forecast, assumptions and valuation methodology used herein. The securities mentioned in this report may not be eligible for sales in some countries.
This report does not have any specific recipient and does not take into account the specific investment objectives, the financial situation and the particulars needs of any specific person who can 
receive it. This report was not solicited or originated by any specific operation in which CaixaBI or other Caixa Geral de Depósitos Group (“CGD Group”) affiliate participate.
CaixaBI uses for valuation purposes primarily DCF valuation and Sum-of-the-Parts valuations as well peer group comparisons. The valuation methodologies used by CaixaBI’s equity research area 
are defined in the “Definition Guide”, available in our website www.caixabi.pt. 
CaixaBI is subject to internal standards of conduct on the securities market, resulting from the standards of Portuguese and EU regulations, it includes rules to prevent and avoid conflicts of interests 
and information barriers (Conduct Code and Conduct Code and procedures of equity research analysts). The activity of equity research at CaixaBI is separated from execution, portfolio management 
and corporate finance activities, having its own information systems.
Investors should also note that income from the securities mentioned in this report, if any, may fluctuate and that each security's price or value may rise or fall. Thus, investors may receive back 
less than initially invested, since past performance is not a guarantee for future performance. CaixaBI or other companies in the CGD Group accepts no liability of any type for any indirect or direct 
loss arising from the use of this report. 
The analyst(s) of CaixaBI responsible for the elaboration of this report is (are) registered by CMVM (Comissão do Mercado de Valores Mobiliários) as Financial Analyst(s).
Specific conflicts of interests
In the last market trade date CaixaBI has 0 shares (0% of company’s share capital) of company covered in this report.
In this date (date of published report) analyst or analysts responsible for the elaboration of this report has 0 shares (0% of company’s share capital) of company covered in this report.
CGD Group has 0% of share capital of company covered in this report. (June 28, 2024).
The company or companies covered in this report had knowledge of the changes in the fair-value, recommendation included in this report? No.
This report was initiated in May 2024 and was concluded (produced) on the date and time mentioned on the ESN Recommendation System page and was published immediately afterwards.
CaixaBI’s Analyst(s) responsible for the elaboration of this report did not participate in meetings to prepare CaixaBI’s involvement in placing or assisting in public offers of securities issued by the 
company that is the subject of the recommendation.
Within the previous 12 months CaixaBI and/or CGD Group provided investment banking services to the company and/or companies referred in this report.
Generic conflicts of interests
CaixaBI or other companies in the CGD Group have participated in the last 12 months as underwriter and/or placer in public share offerings or in other operations of the following companies: CaixaBI 
was appointed as the financial intermediaries responsible for the Public Tender Offer announced by Sonae on Sonaecom.
Within the previous 12 months CaixaBI and/or CGD Group provided investment banking services to: Altri, Cofina, Corticeira Amorim, CTT, EDP, EDP Renováveis, Galp Energia, Greenvolt, Ibersol, 
Impresa, Jerónimo Martins, Mota-Engil, Novabase, The Navigator Company, NOS, Semapa, Sonae Indústria, Sonae, REN, Sonae Capital, Ramada, Greenvolt and Vista Alegre Atlantis (“VAA”).
CaixaBI and/or CGD Group participated in the last 12 months as a member of syndicate of bond issue in the following companies covered by CaixaBI Equity research: Altri, EDP, Galp Energia, 
Grupo Impresa, Mota-Engil, Sonae Group, NOS, REN and The Navigator Company.
CGD Group has 100% of CaixaBI share capital and the Portuguese State has 100% of Caixa Geral de Depósitos, S.A. share capital.
CaixaBI is liquidity provider for Cofina, Ibersol, Mota Engil, Ramada and Greenvolt. 
CaixaBI has been commissioned to produce equity research for and by the following companies (Sponsored Research Agreement): Savannah Resources Plc.
CGD Group has long positions between 0.5% and 5% in the following companies covered or potential covered by CaixaBI Equity Research: VAA (June 28, 2024).
CGD Group has long positions above 5% in the following companies covered or potential covered by CaixaBI Equity Research: None (June 28, 2024).
CGD Group has long positions below 0.5% in the following companies covered or potential covered by CaixaBI Equity Research: Greenvolt and Mota-Engil (June 28, 2024).
Portuguese State (through Parpublica) has qualified participations (above 2%) in the following companies covered by CaixaBI Equity Research: Galp Energia.
Additional information and disclosures about conflicts of interests and statistics investment recommendations (ratings) are available in our website www.caixabi.pt. 
CaixaBI reports (equity research reports) are available in our website www.caixabi.pt or in ESN website www.esnpartnership.eu by request.
The share price mentioned in the report is the closing price of the last trading day before the publication.
Additionally, Caixa Geral de Depósitos, S.A. (CaixaBI's parent company), CaixaBI or any affiliated company of CGD Group (or employees) may change its position in the securities of company 
covered in this report. 
Furthermore, CaixaBI or other affiliated companies of CGD Group does and seeks to provide investment banking or other services to the companies referred in its research reports. As a result, 
investors should be aware that some circumstances, including potential conflict of interest, may prejudice the objectivity of the content of this report.
The activity of Caixa BI is supervised by Banco de Portugal (BoP) and Comissão do Mercado de Valores Mobiliários (CMVM).
Recommendation System:
Since 18 October 2004, the Members of ESN are using an Absolute Recommendation System (before was a Relative Recommendation System) to rate any single stock under coverage. Since 4 
August 2008, the ESN Rec. System has been amended: it was adopted a time horizon of 12 months (it was 6 months). Since 1 April 2015, the ESN Rec. System has been adjusted (Hold replaced 
with Neutral and expected return bands was modified). The final responsible of the recommendation of a listed company is the analyst(s) who covers that company. The recommendation and the 
fair-value or target price set by an analyst(s) on one stock are correlated but not totally, because an analyst may include in its recommendation also qualitative elements as market volatility, earning 
momentum, short term news flow, possible M&A scenarios, and other subjective elements. Caixa BI is a member of ESN, therefore uses the same recommendations system of ESN. The ESN 
recommendation system is Absolute. It means that each stock is rated on the basis of a total return, measured by the upside potential (including dividends) over a 12 months’ time horizon. 
The ESN spectrum of recommendations (or ratings) for each stock comprises 5 categories: Buy, Accumulate, Neutral, Reduce and Sell (in short: B, A, N, R, S). 
Meaning of each rating or recommendation:
Buy: the stock is expected to generate a total return of over 15% during the next 12-month time horizon;
Accumulate: the stock is expected to generate a total return of 5% to 15% during the next 12-month time horizon;
Neutral: the stock is expected to generate a total return of -5% to +5% during the next 12-month time horizon;
Reduce: the stock is expected to generate a total return of -5 to -15% during the next 12-month time horizon;
Sell: the stock is expected to generate a total return below -15% during the next 12-month time horizon;
Rating Suspended: the rating is suspended due to a capital operation (take-over bid, SPO, …) where the issuer or a related party of the issuer is or could be involved or to a change of analyst 
covering the stock; 
Not Rated: there is no rating for a company being floated (IPO) by the issuer or a related party of the issuer.

http://www.caixabi.pt/
http://www.caixabi.pt/
http://www.caixabi.pt/
http://www.esnpartnership.eu/
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ESN Recommendation System
The ESN Recommendation System is Absolute. It means that each stock is rated based on total 
return, measured by the upside/downside potential (including dividends and capital reimbursement) 
over a 12-month time horizon. The final responsible of the recommendation of a listed company is the 
analyst who covers that company. The recommendation and the target price set by an analyst on one 
stock are correlated but not totally, because an analyst may include in its recommendation also 
qualitative elements as market volatility, earning momentum, short term news flow, possible M&A 
scenarios and other subjective elements.

The ESN spectrum of recommendations (or ratings) for each stock comprises 5 categories:
Buy (B), Accumulate (A), Neutral (N), Reduce (R) and Sell (S). 
Furthermore, in specific cases and for a limited period of time, the analysts are allowed to rate the stocks 
as Rating Suspended (RS) or Not Rated (NR), as explained below.

Meaning of each recommendation or rating:
 Buy: the stock is expected to generate total return of over 15% during the next 12 months 
 Accumulate: the stock is expected to generate total return of 5% to 15% during the next 12 months 
 Neutral: the stock is expected to generate total return of -5% to +5% during the next 12 months 
 Reduce: the stock is expected to generate total return of -5% to -15% during the next 12 months 
 Sell: the stock is expected to generate total return under -15% during the next 12 months 
 Rating Suspended: the rating is suspended due to: a) a capital operation (take-over bid, SPO, etc.) where a 

Member of ESN is or could be involved with the issuer or a related party of the issuer; b) a change of analyst 
covering the stock; c) the rating of a stock is under review by the Analyst.

 Not Rated: there is no rating for a stock when there is a termination of coverage of the stocks or a company 
being floated (IPO) by a Member of ESN or a related party of the Member.

Note: a certain flexibility on the limits of total return bands is permitted especially during higher phases of volatility on 
the markets

Caixa Banco de Investimento Ratings Breakdown of which Sponsored Research

Recommendation Nr.of stocks
covered %

Buy 13 93%
Accumulate 0 0%
Neutral 1 7%
Reduce 0 0%
Sell 0 0%

Recommendation Nr.of stocks
covered %

Buy 1 100%
Accumulate 0 0%
Neutral 0 0%
Reduce 0 0%
Sell 0 0%

ESN Ratings Breakdown of which Sponsored Research

Recommendation Nr.of stocks
covered %

Buy 234 67%
Accumulate 23 7%
Neutral 85 24%
Reduce 1 0%
Sell 4 1%

Recommendation Nr.of stocks
covered %

Buy 36 82%
Accumulate 1 2%
Neutral 7 16%
Reduce 0 0%
Sell 0 0%

For full ESN Recommendation and Target price history (in the last 12 months), 
please see ESN Website Link

Date and time of production: 16 July 2024: 17:42 CET
First date and time of dissemination: 16 July 2024: 17:47 CET

https://www.esnpartnership.eu/research_and_database/recommendation_history
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Disclaimer:
These reports have been prepared and issued by the Members of European 
Securities Network LLP (‘ESN’). ESN, its Members and their affiliates (and any 
director, officer or employee thereof), are neither liable for the proper and 
complete transmission of these reports nor for any delay in their receipt. Any 
unauthorised use, disclosure, copying, distribution, or taking of any action in 
reliance on these reports is strictly prohibited. The views and expressions in the 
reports are expressions of opinion and are given in good faith, but are subject 
to change without notice. The views expressed in this research report accurately 
reflect the research analyst’s personal views about the subject securities and 
issuers. These reports may not be reproduced in whole or in part or passed to 
third parties without permission. The information herein was obtained from 
various sources. ESN, its Members and their affiliates (and any director, officer 
or employee thereof) do not guarantee their accuracy or completeness, and 
neither ESN, nor its Members, nor its Members’ affiliates (nor any director, 
officer or employee thereof) shall be liable in respect of any errors or omissions 
or for any losses or consequential losses arising from such errors or omissions. 
Neither the information contained in these reports nor any opinion expressed 
constitutes an offer, or an invitation to make an offer, to buy or sell any securities 
or any options, futures or other derivatives related to such securities (‘related 
investments’). These reports are prepared for the professional clients of the 
Members of ESN only. They do not have regard to the specific investment 
objectives, financial situation and the particular needs of any specific person 
who may receive any of these reports. Investors should seek financial advice 
regarding the appropriateness of investing in any securities or investment 
strategies discussed or recommended in these reports and should understand 
that statements regarding future prospects may not be realised. Investors 
should note that income from such securities, if any, may fluctuate and that each 
security’s price or value may rise or fall. Accordingly, investors may receive back 
less than originally invested. Past performance is not necessarily a guide to 
future performance. Foreign currency rates of exchange may adversely affect 
the value, price or income of any security or related investment mentioned in 
these reports. In addition, investors in securities such as ADRs, whose value 
are influenced by the currency of the underlying security, effectively assume 
currency risk. ESN, its Members and their affiliates may submit a pre-publication 
draft (without mentioning neither the recommendation nor the target price/fair 
value) of its reports for review to the Investor Relations Department of the issuer 
forming the subject of the report, solely for the purpose of correcting any 
inadvertent material inaccuracies. Like all members employees, analysts 
receive compensation that is impacted by overall firm profitability. Unless 
otherwise specified in the research report, no part of the research analyst’s 
compensation was, is, or will be directly or indirectly related to the specific 
recommendations or views contained in the research report. For further details 
about the analyst certification, the specific risks of the company and about the 
valuation methods used to determine the price targets included in this 
report/note, please refer to the specific disclaimer pages prepared by the ESN 
Members. In the case of a short note please refer to the latest relevant published 
research on single stock or contact the analyst named on the front of the 
report/note for detailed information on the valuation methods, earning estimates 
and risks. A full description of all the organisational and administrative measures 
taken by the Members of ESN to manage interest and conflicts of interest are 
available on the website of the Members or in the local disclaimer of the 
Members or contacting directly the Members.  Research is available through the 
ESN Members sales representative. ESN and/or ESN Members will provide 
periodic updates on companies or sectors based on company-specific 
developments or announcements, market conditions or any other publicly 
available information. Unless agreed in writing with an ESN Member, this 
research is intended solely for internal use by the recipient. Neither this 
document nor any copy of it may be taken or transmitted into Australia, Canada 
or Japan or distributed, directly or indirectly, in Australia, Canada or Japan or to 
any resident thereof. This document is for distribution in the U.K. only to persons 
who have professional experience in matters relating to investments and fall 
within article 19(5) of the financial services and markets act 2000 (financial 
promotion) order 2005 (the “order”) or (ii) are persons falling within article 
49(2)(a) to (d) of the order, namely high net worth companies, unincorporated 
associations etc (all such persons together being referred to as “relevant 
persons”). This document must not be acted on or relied upon by persons who 
are not relevant persons. Any investment or investment activity to which this 
document relates is available only to relevant persons and will be engaged in 
only with relevant persons. The distribution of this document in other 
jurisdictions or to residents of other jurisdictions may also be restricted by law, 
and persons into whose possession this document comes should inform 
themselves about, and observe, any such restrictions. By accepting this report, 
you agree to be bound by the foregoing instructions. You shall indemnify ESN, 
its Members and their affiliates (and any director, officer or employee thereof) 
against any damages, claims, losses, and detriments resulting from or in 
connection with the unauthorized use of this document. For disclosure upon 
“conflicts of interest” on the companies under coverage by all the ESN Members, 
on the “interests” and “conflicts” of the analysts and on each “company 
recommendation history”, please visit the ESN website 

www.esnpartnership.eu 
or refer to the local disclaimer of the Members, or contact directly the Members:
www.bancaakros.it regulated by the  CONSOB - Commissione Nazionale per le Società e la Borsa
www.caixabi.pt regulated by the CMVM - Comissão do Mercado de Valores Mobiliários 
www.cic-marketsolutions.eu regulated by the AMF - Autorité des marchés financiers
www.gvcgaesco.es regulated by  CNMV - Comisión Nacional del Mercado de Valores

Members of ESN (European Securities Network LLP)

https://www.esnpartnership.eu/research_and_database/conflict_of_interest
http://www.bancaakros.it/
http://www.caixabi.pt/
http://www.cic-marketsolutions.eu/
https://www.gvcgaesco.es/

